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Abstract

Acute poisoning from a variety of substances is common in every part of the world. The sooner the initial
resuscitation, decontamination, and use of specific antidotes, the better the outcome. The main objective of this
study was to describe the clinical profile and outcome of poisoning cases admitted to SKIMS Medical college, a
tertiary care hospital located in central part of Jammu and Kashmir India. Descriptive cross sectional evaluations
were conducted on all cases that were admitted to the hospital’s emergency room over a period of one year
from March 2022 to February 2023. The following parameters were examined using data taken from hospital
medical records: socioeconomic factors, substances consumed, routes of intake, clinical symptomatology and
severity of poisoning.300 patients were included in the study with different poisonings of which 35% were males
and 65% were females. The most common form of poisoning was due to pesticides followed by rodenticides
and opioid intoxication respectively. Majority of the patients had suicidal intent followed by accidental ingestion
reported mainly in children. Few patient required intensive care admissions rest all were managed in general
ward depicting mild severity of poisoning in majority of the patients. Three patients were brought dead to
hospital secondary to opoid overdose and one patient died in hospital who had pesticide ingestion complicated
by ventilator associated pneumonia. The less mortality in this study was likely due to mild severity of poisoning,
early gut lavage and easy access to hospital. The effects of poisoning on the human body are negative regardless of
the agents or method used and this has an impact on the treatment and outcome. Due consideration must be given
to clinical, toxicological and epidemiological profiles. Therefore precise and prompt diagnosis, adequate treatment
and effective preventative efforts are required. This study highlighted the importance of awareness and for the
establishment of poison information centre for the better management and prevention of all poisoning cases.

Keyword: Acute Poisoning, Organophosphates, Opioids.

Introduction

Poison is defined as a substance that has the
potential to cause damage to the health or even
death. A person is exposed to it either by coming
into contact with it or when introduced into the

body by oral or parenteral routes and is usually
used deliberately with this intend. Around 800000
suicide deaths were recorded worldwide in 2016
indicating a global suicide rate of 10.5 per 100000
people. In contrast India reported 18.5 per 100000
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suicide deaths nearly twice the global average 2.
Most suicide fatalities occur in developing countries
as opposed to developed countries. The intentional
consumption of poison is a common suicide method
widely used in developing countries such as India
(I, The preponderance of poisonings that occur
in India are caused by pesticides [2. The harmful
substances used in suicide poisoning in India include
organophosphosphates, carbamates, opioids and
other household poisons like rodenticides as well
Bl The second most prevalent method of intentional
self-harm is drug overdose.

Numerous studies on poisonings and suicides
have been conducted in India but most of them are
retrospective in character and based on hospital or
institutional records. We conducted a descriptive
longitudinal observational research to determine the
prevalence, type, severity, and trends in treatment
outcome of acute poisoning including drug overdose
in a tertiary care teaching hospital in Kashmir, India.

Materials and Methods

The present study was conducted at SKIMS
Medical College and Hospital Srinagar Kashmir, India
which is a 200-bedded tertiary care government run
hospital. The study comprised a total of 300 patients
who were admitted or referred with a history of acute
poisoning. The study was conducted from March 2022
to February 2023 that is over a period of one year. The
study included patients between 1 and 80 years who
had been exposed to poison by different means like
industrial exposure, domestic or agricultural means
drug overdose or by accidental means. After consent
from hospital authorities, data collection was carried
out in accordance with hospital procedures.

Inclusion criteria:

This study included all patients who had a
complete medical history, clinical signs of poisoning,
eyewitnesses or circumstantial evidence of poisoning
in the form of empty bottles, empty syringes and
drug trips that were brought along with the patient
by their attendants.

Exclusion criteria:

Patients whose identities were unknown or
unreliable medical history and dubious clinical

characteristics were excluded from the study.

Results

This study included 300 hospitalised patients of
acute poisoning of which 105 (35%) were males (Table
1). Among 300 patients 3 patients were brought dead
due to opioid intoxication. The majority of patients
132 (44%) were between the ages of 20 and 30 and the
least amount 32(10.6%) were over 40-years old (Table
2). The mean (SD) age of patients was 25.7 years. The
most common method of exposure to poison was
via oral means. Most of the patients were from rural
areas (Table 3). Poisoning was more common among
married individuals. Majority of patients (8%) were
admitted to a hospital in less than 4 hours after being
exposed to a toxin/poison. For patients who were
hospitalised, the average length of stay was 5 days.
Most of the patients, 205 (69.02%) were treated in
the medical ward and 92 (30.9%) patients and were
treated in hospital’s intensive care unit.7 patients
required invasive mechanical ventilation of which
one patient died secondary to ventilator associated
pneumonia.

Table 1: Sex distribution

Total cases
Males
Females

Number of cases (%)
105 (35)
195 (65)

Table 2: Age group

Age in years Number of cases (%)

0-10 5 (1.7)

11-20 82 (27.3)
21-30 132 (44)
31-40 49 (16.3)
>40 32 (10.7)

Table 3: Domicile

Domicile Number of cases (%)
Rural 249(83)
Urban 51 (17)

Type of poison:

Pesticides (67%), rodenticides (14%), opioids
(7%) and consumption of benzodiazepine (4%)
contribute to the bulk of poisoning cases (Table
4).This might be related to their involvement in
economic activities, high unemployment rates,
and parental responsibilities. According to a 2004
study by Virendar et al, dowry system, gender bias,
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mental instability, family and in-laws conflicts, and
dependence on husbands were the leading causes of
suicide in women 1.

Table 4: Type of poison

Type of Poison Number (%)
Pesticide 201 (67)
Rodenticide 42 (14)
Opioid 21 (7)
Benzodiazepine 12 (4)
Corrosives 9 (3)
Kerosene 5(1.66)
Barbiturate 2 (0.66)
Thyroxine 2 (0.66)
Lithium 2 (0.66)
Methanol 2 (0.66)
Hydrocarbon siphoning 2 (0.66)

Clinical findings and treatments:

The most common clinical signs and symptoms
were in the form of gastrointestinal like vomiting
(80%), diarrhoea (65%) and abdominal pain (50%),
neurological symptoms like drowsiness was observed
in (8.6%) patients (opioid overdose). Agitation
was seen in (8.6%) patients and fasciculation in
(30.1%) patients of organophosphate poisoning.
Cardiovascular manifestations like hypotension
was observed in 6.6% patients, bradycardia in 42%
of patients, and tachycardia in 4.7% patients and
respiratory manifestations like hypoxia in 6.6%
patients and bradypnoea in 3.3% of patients caused
by opioid poisoning. Gastric lavage was done in all
the patients except those with corrosive and kerosene
poisoning. Intenive care monitoring was required in
53 (37%) patients. Symptomatic and supportive care
was given to all the patients, besides specific antidotes
were also given. Out of 300 patients 3 patients were
brought dead to the hospital and all were intoxicated
with opioids. One patient of pesticide poisoning died
secondary to ventilator associated pneumonia.

Intention of poisoning:

In 254 (84.6%) cases the intention of poisoning was
discovered to be suicidal; in 46 cases (15.33%) it was
accidental; and in no case was it was homicidal(Table
5).The rate of suicidal poisoning in women was
higher 185 (61.66%) than men115 (38.33%) and the
rate of suicidal poisoning was more common among
married individuals175 (58.33%).

Table 5: Intention of poisoning:

Intention of poisoning Number of cases (%)
Suicidal 254 (84.6)
Accidental 46 (15.4)
Homicidal 0

Discussion

In an agricultural country like India where
farming is the primary source of income, pesticides
are widely accessible '], Furthermore, household
chemicals were listed as the second-most frequent
toxic agent utilised in poisonings in Ahmedabad
with the greatest mortality rate in a study
conducted by Presgrave Rde et al. [12l. The pattern
of poisoning in a place depends on a variety of
elements including availability, cost and access
to poisonous substance, cultural and religious
features of people and geographical considerations
[13-15] Depending on the material exposed there
are different poisoning signs and symptoms.
A general physical examination, mental status
evaluation using the Glasgow Coma Scale (GCS),
bedside laboratory tests and toxin detection can all
aid in management. Antidotes were administered
for specific treatments, such as flumazenil for
benzodiazepine overdoses, intravenous atropine
for organophosphorus compounds and naloxone
for opoid intoxication. Similar to a systematic
analysis carried out by Mew et al the current study
revealed that organophosphorus chemicals were the
leading cause of poisoning (81.1%)°l. According to
the results of the current study 35% of the patients
were men which is in line with the findings of Patel
etal. 7 and Singh et al. ['® reports. In our study, the
majority of participants were between the ages of
20 and 30.Three of the patients were brought dead
before any medical management could be carried
out. Age, the toxicity of the poison, the amount of
the substance taken, the patient’s health status, early
hospitalisation and proper management are only a
few of the variables that affect poisoning-related
mortality. Early care was possible in the current
study since 83% of the patients were admitted to
hospitals within 6 hours of poison exposure. The
majority of patients ingested comparatively less
toxic dose of the poison. These elements could be a
factor in the non-fatality observed in these situations.
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Limitations:

The key variables limiting the results may be
the limited sample size and short study duration.
Additionally majority of cases were determined to
be diagnosed based on patient history and clinical
examination rather than laboratory confirmation.
This resulted from the hospital’s lack of laboratory
facilities.

Conclusion

In the current study it was shown that poisoning
in Kashmir was primarily caused by organophosphate
This
campaigns regarding the risk of poisoning and it's

compounds. calls for public awareness
consequences. To raise awareness of the risks posed
by such toxins the health and hospital authorities
should take the lead. Establishing a poison control
centre in the area will also aid in preventing and
managing such poisoning incidents. It is pertinent to
mention that in view of significant rise in opoid abuse
by young adults there is immense need to establish
addiction treatment facilities in major peripheral and
central health institutions apart from availability of
antidotes like naloxone to save the most productive

age group from this menace.
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Abstract

Background: The issue of child sexual abuse is a worldwide problem that exists among both developed as well as
developing countries. The most vulnerable groups in society for sexual abuse are these children. The number of
incidents involving child sexual assault is rising alarmingly.

Material and Methods: It is across sectional questionnaire based study from February 2023 to July 2023 comprising
of 100 medical interns (50 males and 50 females) conducted at Jawaharlal Nehru Medical College, A.M.U, Aligarh,
Uttar Pradesh.

Results: In this cross sectional study, 100 medical interns comprising of 50 males and 50 females participated.
The questionnaire consisted of 10 multiple choice questions about the POCSO Act.76% of medical interns knew
what the acronym POCSO Act means. The age of child under POCSO Act was known to 82% participants. 71%
participants were aware that POCSO Act is gender neutral.

Conclusion: Although teaching young children about appropriate and inappropriate touching starts in the
primary grades, CSA can be reduced by increasing knowledge and awareness in the local community. The cases
of child abuse in India require a holistic approach from every member of society.

Keywords: POCSO Act, Child abuse, Sexual Offence

Introduction from exploitation and sexual abuse. Additionally, it

allows for the creation of special courts to hear cases

The issue of child sexual abuse is a worldwide involving child sexual assault. It also specifies the

problem that exists among both developed as well as use of child-friendly practices for gathering evidence,

developing countries. The most vulnerable groups looking into the offence, and holding a trial for it. A

in society for sexual abuse are these children. The child is defined as a person who has not reached the

number of incidents involving child sexual assault age of 18 in accordance with the POCSO Act of 2012.

is rising alarmingly. 2012 saw the adoption of the
Protection of Children from Sexual Offences (POCSO) World Health Organization (WHO) defines Child
Act which was passed in order to safeguard minors ~ Sexual Abuse as the engagement of a child in sexual
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activity that they do not completely understand,
are unable to give informed consent to, are not
developmentally ready for and are unable to give
consent for, or that violates social norms or taboos.!
Extreme repercussions from child sexual abuse (CSA)
impede a child’s development and growth.?3 CSA has
been linked to a number of unhealthy habits and poor
social, mental, and physical health consequences over
the course of life.#>® For adult CSA survivors, greater
risk for violent behaviour, domestic violence, and
increased risk of CSA perpetration as adults are some
other typical consequences. Future psychological
effects that may occur include PTSD, depression,
substance abuse, etc.

Physical abuse, sexual abuse, emotional abuse,
and neglect are the four main categories under which
the World Health Organization has categorized
child abuse and maltreatment. Six different forms
of child sexual offences are listed in the POCSO
Act. i.e. Sexual Assault, Aggravated Sexual Assault,
Penetrative Sexual Assault, Aggravated Penetrative
Sexual Assault, Sexual Harassment and Using Child
for Pornographic Purposes.

Material and Methods

This is a cross sectional questionnaire based study
conducted among the Medical interns of Jawaharlal
Nehru Medical College, A.M.U, Aligarh, Uttar
Pradesh. A questionnaire was prepared consisting
of 10 multiple choice questions about POCSO Act.
100 medical interns comprising of 50 males and 50
females participated in this study from February 2023
to July 2023. All participants attempted all questions.
The purpose of the study and the procedure to fill
up the questionnaire was explained to the interns.
Statistical analysis was done by using Microsoft
Excel and the results were calculated in percentages.
Ethical clearance was taken for this research from
Institutional ethical committee. A predesigned
and pretested questionnaire form was compiled to
capture the relevant information from the interns
after obtaining informed consent.

Results

In this cross sectional study, 100 medical interns
comprising of 50 males and 50 females participated.
The questionnaire consisted of 10 multiple choice

questions about the POCSO Act. According to
knowledge based questions (Table no. 1), 76% of
medical interns knew what the acronym POCSO
Act means. The age of child under POCSO Act was
known to 82% participants. 71% participants were
aware that POCSO Act is gender neutral. Child
helpline number of India was known to 63% of
individuals. Only 74% of healthcare individuals were
aware that punishment is graded as per magnitude
of offence under POCSO Act. Trial of cases under
POCSO Act are held at child friendly Special courts
was correctly marked by 60% people.87% of people
were aware of the POCSO Act’s violations. 79% of
participants were aware that failing to disclose child
sexual abuse within the required time frame is a
serious offence.90% participants knew that a child
cannot be punished for giving false information or
false complaint under the provisions of POCSO Act.

Table 1: Knowledge based questions regarding
POCSO Act

S. No. | Questions Correct Incorrect
Response | Response
1 What is the full 76% 24%
form of POCSO
Act?

2 What is the age 82% 18%
of child under
POCSO Act?
3 Is POCSO Act a 71% 29%

gender neutral

law?
4 What is child 63% 37%
helpline number?
5 Is reporting child 95% 05%
sexual abuse

mandatory?
6 What is the 74% 26%

maximum

punishment under
POCSO Act?

7 Trials of cases 60% 40%
under POCSO
Act are held at?
8 What are the 87% 13%
offences under
POCSO Act?




Indian Journal of Forensic Medicine and Toxicology/Volume 18 No. 2 April-June 2024 7

Continue.........

9 Is there any 79% 21%
time limit for

reporting abuse
under the
POCSO Act?

10 Can a child be 90% 10%
punished for

giving false
information or
false complaint
under the
provisions of
POCSO Act?

The current study on interns’ attitudes towards
child sexual abuse found that while 16% of them
believed that the child welfare committee should play
a key role, the majority of them- 84% suggested that
the community at large, including all organizations-
government and non-government should work
together to support sexually abused children.
According to 23% of participants, it is urgently
necessary to start training children in elementary
school in order to decrease child sexual abuse. While
the majority of healthcare personnel (90%) agree that
a coordinated effort of all of the aforementioned steps
is necessary, just 38% of respondents believe that
severe law enforcement is the most important thing
to follow. In contrast, 23% believe that community
awareness raising is more vital.

Discussion

In India, POCSO Act 2012 deals with child sexual
abuse cases. It is divided into 46 sections and was
published in official gazette on 20% June 2012 but
came into force on 14 November 2012. Child sexual
abuse has gone largely unrecognized and unreported
in India for a number of reasons, including fear of
embarrassment, guilt, community denial, associated
sociocultural stigma, lack of confidence in government
agencies, and a communication gap between parents
and children about the issue.”

87% of the individuals knew various offences
under POCSO Act which is similar to study conducted
by Kaduet al.® The offences and punishments listed
under POCSO Act of 2012, amended in August 2019
are as follows-

1. Sexual Assault- imprisonment of three to five
years and fine

2. Penetrative Sexual Assault on child below
16 years of age- minimum imprisonment of
20 years which may extend to remainder of
natural life and fine

3. DPenetrative Sexual Assault on child of 16 to
18 years of age- minimum imprisonment of
10 years which may extend to imprisonment
for life and fine

4. The Aggravated Penetrative Sexual Assault-
minimum rigorous imprisonment of 20 years
which may extend to imprisonment for life
and fine or with capital punishment

5. Aggravated Sexual Assault- imprisonment
of five to seven years and fine

6. Sexual Harassment-imprisonment which can
extend uptothree years and fine

7. Use of child for pornographic purposes- five
years and fine and in the event of subsequent
conviction, seven years and fine

It is required to report cases of child sexual abuse
in accordance with the POSCO statute. Calling the
24-hour toll-free emergency child helpline at 1098
is a simple action anyone who discovers an instance
of child sexual abuse in India can do.”Child helpline
number of India was known to 63% of individuals.To
enhance reporting of such crimes and protect children
in India, medical professionals need to be made more
aware of this crucial undertaking. In comparison
to Yasvanth!?, who discovered that 60% of people
were not aware of the punishments mandated for
the various offences mentioned by the act, in our
study 74% of interns were aware of the maximum
punishments described in the POCSO Act 2012.

95% of people were aware of the penalties for
failing to report a case of child sexual abuse under
the POCSO Act. Not reporting a case of child sexual
abuse can result in a punishment of imprisonment
of up to 6 months, with or without fine. This was a
very encouraging finding. Knowledge about this
punishment for doctors is really necessary. Singh et
al'! proposed a multi-centric and cohesive approach
for the management and prevention of child sexual
abuse. It also covers the application of laws and
policies, identifying and punishing offenders,
providing support for victims, professional training,
and medicolegalamenities.
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A doctor who treats a victim must show their
expertise in taking a victim’s history in a way that is
child-friendly, gathering evidence after a thorough
medical examination, treating any physical or genital
injuries that may be present and assessing the victim’s
mental health and, if necessary, referring them for
psychiatric counseling sessions. The victim’s age
may occasionally need to be assessed by the doctor in
absence of ID card such as aadhar card, etc.

Conclusion

Although children about

appropriate and inappropriate touching starts in the

teaching young

primary grades, child sexual abuse can be reduced
by increasing knowledge and awareness in the local
community. To handle the cases of sexual abuse for
a better structural approach and improved outcome,
a multidisciplinary approach involving primary
healthcare professionals, police officers, legal
agencies, lawyers, child welfare committee workers,
Paediatricians, Gynaecologists, Forensic experts,
Psychiatric specialists, and NGOs is essential. Ensure
that POCSO Act knowledge is incorporated into
school and university curricula. A youngster who
has experienced sexual abuse requires the greatest
possible counselling and psychological support.
The cases of child abuse in India require a holistic

approach from every member of society.
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Abstract

Hanging is one of the most common methods of committing suicide all around the world. This is retrospective
study conducted between June 2014 to December 2016, which included 50 cases of Hanging which were autopsied
in Mortuary of Government Medical College associated Hospital, Ambikapur, Sarguja, Chhattisgarh during this
period. Out of 50 cases of Hanging, 26 (52%) cases were males and 24 (48%) cases were females. Maximum number
of victims 16 (32%) were in the age group of 21-30 years. Maximum 48 (96%) cases occurred in closed place and
least number of cases occurred in open place 02 (4%). Cyanosis was seen in 46 (92%) of cases and face congestion
seen in 24 (48%) cases. Ligature mark present above the level of thyroid cartilage in maximum number of cases
48 (96%). Fracture of hyoid bone present in 1 (2%) case. Aim of the study was to find out incidence, trends and

patterns of hanging in Chhattisgarh.

Keywords: Hanging; Cyanosis; Ligature mark; Autopsy; Suicide.

Introduction

Asphyxia is a condition caused by interference
with respiration, or due to lack of oxygen in respired
air, due to which the organ and tissues are deprived
of oxygen. Mechanical Asphyxia is a broad term in
which enough external pressure is applied to the
neck, chest or other areas of the body, or the body is
positioned in such a way that respiration is difficult
or impossible.! In violent asphyxial deaths, the
process of respiration i.e., exchange of air between the
atmosphere and the lung beds is prevented by some
violent mechanical means. Hanging is a process in

which the body is suspended with a ligature around
the neck which causes constriction of the air passage
preventing exchange of air between the atmosphere
and the alveoli of the lungs, leading to asphyxia and
death. The constricting force is either the weight of
the whole body or the weight of the head alone.? In
India, hanging is among the top 5 methods of choice
for committing suicide, the other preferred methods
being poisoning, drowning, burning and jumping
from a tall structure or in front of a train.®> Main
purpose of the study was to find out incidence, trends
and patterns of hanging in Chhattisgarh.
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Materials and Method:

This is retrospective study conducted between
June 2014 to December 2016, which included 50 cases
of hanging which were autopsied in Mortuary of
Government Medical College associated Hospital,
Sarguja, Chhattisgarh during this
period. The data is collected from Inquest reports and

Ambikapur,

post-mortem reports. The data thus obtained was
analyzed and the study was done with respect to: age
& sex wise distribution, manner of death, postmortem
findings & Ligature findings. Information about
crime scene obtained from police inquest report. The
Collected data were tabulated on master chart and
analyzed using Microsoft Excel.

Results

Distribution of Hanging cases according to Age
and Sex:

Out of 50 cases of Hanging, 26 (52%) cases
were males and 24 (48%) cases were females, thus
indicating that majority of victims were males.
Maximum number of victims 16 (32%) were in the age
group of 21-30 years, followed by 15 (30%) victims
and 08 (16%) victims were in the age group of 11-20
years and 31-40 years. Minimum numbers of victims
were in the age group 71-80 years 01 (2%).

Table 1: Distribution of Hanging cases according to Age and Sex:

Age Male Female Total Total
(in Years) No. of cases Percentage(%o)
<10 00 00 00 0%
11-20 04 11 15 30%
21-30 08 08 16 32%
31-40 05 03 08 16%
41-50 03 02 05 10%
51-60 02 00 02 4%
61-70 03 00 03 6%
71-80 01 00 01 2%
>80 00 00 00 0
Total 26 (52%) 24 (48%) 50 100%

Place of occurrence of hanging cases:

Out of 50 cases of hanging maximum 48 (96%)
cases occurred in closed place and least number
of cases occurred in open place 02 (4%). In most of
the cases ligature material was present along with
the dead body insitu where as in remaining cases
investigating officer was asked to provide ligature
material for examination. In the present study
ligature material was divided into two broad groups

1. Soft Material - Duppta, gamcha, Bedsheet,

Saree etc.
Hard Material - e.g. Electric wire, Nylon
rope etc.

In our study, dupatta was most common ligature
material seen in 46% of cases. Knot was fixed in 82%
of cases where as running type in 18% of cases.

Distribution of Hanging cases according to post-

mortem findings:

Out of 50 cases of hanging, cyanosis was seen in
46 (92%) of cases, face congestion seen in 24 (48%)
cases, sub conjunctival hemorrhage seen in 18 (36%)
cases, dribbling of saliva was seen in 16 % of cases and
petechial haemorrhage was seen in 11 (22%) of cases.

Table 2: Distribution of Hanging cases according to
post-mortem findings:

Postmortem No. of cases | Percentage(%)
Findings

Face congestion 24 48%

Sub conjunctival 18 36%
haemorrhage

Cyanosis 46 92%
Dribbling of saliva 16 32%
Petechial 11 22%
haemorrhage
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Location of ligature mark:

Out of 50 cases of hanging, ligature mark present
above the level of thyroid cartilage in maximum
number of cases 48 (96%).

Condition of Neck structure:

Out of 50 cases of hanging, fracture of hyoid bone
presentin 1 (2%) case.

Table 3: Condition of Neck structure:

Condition of No. of cases | Percentage(%)
Neck structure

Fracture of Hyoid 01 2%

bone

Fracture of 00 0%
Thyroid cartilage

Fracture of 00 0%
Cricoid cartilage

No fracture 49 98%
Total 50 100%

Discussion

The use of the term asphyxia (Greek meaning
pulselessness) in the forensic field is restricted to
those forms of oxygen lack (anoxia, hypoxia) which
results from mechanical interference with the process
of respiration, that is, anoxic anoxia*.

Out of 50 cases of Hanging, 26 (52%) cases
were males and 24 (48%) cases were females, thus
indicating that majority of victims were males.
Maximum number of victims 16 (32%) were in the age
group of 21-30 years, followed by 15 (30%) victims
and 08 (16%) victims were in the age group of 11-20
years and 31-40 years. Minimum numbers of victims
were in the age group 71-80 years 01 (2%).

Our result was similar to the observations made
in the study conducted by Saiyed MZG the majority of
the victims were males 46 (62.16%) while the females
were 28 (37.83%) in number.’Most vulnerable age
group was 21 to 30 years with total cases 34 (45.94%);
by Chandegara PK et al in which males were 63% and
females were 37%.° Most common age group was 21-
30 years seen in 45% of cases.

Out of 50 cases of hanging maximum 48 (96%)
cases occurred in closed place and least number of
cases occurred in open place 02 (4%).

The observations in our study were similar to the
study done by Patel AP et al majority of the victims
(96.25 %) were recovered from closed areas. ]

Out of 50 cases of hanging, cyanosis was seen in
46 (92%) of cases, face congestion seen in 24 (48%)
cases, sub conjunctival hemorrhage seen in 18 (36%)
cases, dribbling of saliva was seen in 16 % of cases
and petechial haemorrhage was seen in 11 (22%) of
cases.

Our results are similar with the study conducted
by Saiyed MZG where out of 74 cases of hanging,
Cyanosis was found in 70 (94.59%) cases. > Our results
are not correlating with study conducted by Shaikh
MMM where Facial congestion and cyanosis present
in 34.88% cases of hanging and Dribbling of saliva
was present in maximum 38.37% cases of hanging. 8

Out of 50 cases of hanging, ligature mark present
above the level of thyroid cartilage in maximum
number of cases 48 (96%).

Our results are similar with the study conducted
by Dekal V it was observed that in 192 (84.95%) cases,
the level of ligature mark was above the level of
thyroid cartilage.®

Out of 50 cases of hanging, fracture of hyoid bone
presentin 1 (2%) case.

The observations in our study were similar to the
study done by Shaikh MMM et al where fracture of
hyoid bone present in only11.63% cases;® by Miziara
ID in which fracture of hyoid bone present in only
22.6% cases.!?

Conclusion

In our study we conclude that, Out of 50 cases
of Hanging, 26 (52%) cases were males and 24 (48%)
cases were females, thus indicating that majority of
victims were males. Maximum number of victims 16
(32%) were in the age group of 21-30 years. Maximum
48 (96%) cases occurred in closed place and least
number of cases occurred in open place 02 (4%).

Suicide by means of hanging still remains one of
the critical health issues leading to loss of life. Poverty,
family dispute, mental illness, unemployment
are some the important factor leading to suicide.

Government and NGOs should actively participate
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to overcome this problem. Focusing on stress

management and proper mental health education

should be provided.
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Abstract

Background: Psychological Autopsy is basically done in order to understand the cause of death in equivocal and
suicide death cases. It involves collecting information about the individual’s life history, mental health history, and
circumstances leading up to their death in order to gain insights into the complex factors that may have played a role.

Methods: The main aim of this study is to find the prevalence of Psychological Autopsy (PA) in India and to know
how frequently is it being used as a means of investigation through close ended questionnaire of academicians,
forensic psychologists, practitioners and trainees in the field of mental health, this study seeks to discover outcomes.

Conclusion: The fact that the majority of mental health professionals had never heard the phrase psychological
autopsy, despite the fact that they had used it, was a significant weakness of this study.

Key words: Psychological autopsy (PA), Equivocal deaths, Investigations, Forensic Psychologists

Introduction The platoon conducting Psychological autopsy

correspond of magistrate/coroner, medical officer,

We can define Psychological Autopsy as an effort psychologist, psychiatrist, psychiatric social worker,

to identify the deceased’s mental state prior to death. police investigating officer, and law enforcement

The psychological autopsy is crucial in reconstructing authorities [, And the time period for conducting

the psychic condition of the deceased person’s mind, the Psychological autopsy should be 1-6 months as

which in turn enables us to determine whether the the collateral information collected from the family

death was accidental, the result of homicide, or both. and friends may tend to be bias and memory loss can

This is a Reconstructive Mental State Evaluation, which be seen as time moves forwardlél A psychological

i f ini ifi . . S, . .
is an expert request focused on examining a specific autopsy is done by collecting victim’s medical history,

aspect of a deceased person’s psychological condition

8]

: i suicide notes, school records, military records, employment
at a previous timel®l.

Psychological autopsy is a , . . .
Yy & psy records, coroner’s report, forensic medical results, police

methodical procedure for assessing suicidal intention , .
reports, crime scene analyst reports, photos of the crime

in equivocal cases.
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scene, and autopsy resultsl®). To investigate the
circumstances surrounding the suicide, a forensic
psychologist may occasionally even be dispatched
right to the scene.

In India psychological autopsy became popular
during the Burari death case, Sushanth Rajput case
and Sunanda Pushkar casel'l. Psychological Autopsy
was conducted in these cases to find a conclusion
of the cause of death as well as to find the mental
state of the person prior to death. This procedure
is constantly the most effective means of giving
information regarding the cause and manner of death.
It can also be noted that psychological autopsy is
complimentary investigation technique conducted by
law police, death investigators, or medical examiners.
It can be used in assisting their investigation using
psychological theories. Various nations, including
the USA, UK, Canada, and Australia, have already
recognized psychological autopsy as crucial evidence
in court. Although psychological autopsies are
performed in India in accordance with Section 45 of
the Indian Evidence Act, their legal acceptability is still
up for debate because there is no established protocol
and no scientific evidence to support them!1%l.

Materials and Methods
AIM FOR RESEARCH

The main aim of the research was to find how
frequently psychological autopsy is being used as
an investigative tool in determining the cause and
manner of death in suicide and undetermined death
cases and prevalence of psychological autopsy in
India. And the other aim was to know how common
psychological autopsy was being used in their
academics.

DATA COLLECTION
PRIMARY DATA

This
questionnaire to collect data from 50 participants,

study used a closed-ended online
including mental health professionals, forensic
psychologists, and academicians in India. The
questionnaire aimed to determine the prevalence and
use of Psychological Autopsy as an investigative tool.
Initially, it was distributed online, and responses

were gathered .Later, face-to-face interactions were

conducted with academicians and mental health
workers at NIMHANS to complete the questionnaire.

Consent to participate: Informed consent was
obtained from all individual participants included in
the study.

Time period: May 2023 to September 2023

Purposive Sampling: Purposive sampling
was done in this study by choosing mental health
professionals, forensic psychologists and researchers who

have done prior studies on this topic.

Universe of the study: Across India
TOOLS USED:

Closed ended questionnaire using Google form
SECONDARY DATA

The secondary data was collected from various
web resources.

Google Scholar, PubMed, MEDLINE

Results and Discussions

Based on the data obtained from the opinion
based questionnaire we can see that how frequently
psychological autopsy is being used asaninvestigative
tool in India and its prevalence. From the data
collected from various mental health professionals,
forensic psychologists and academicians we could
find the following:

1. Do you have any idea on the term
Psychological autopsy?

@ Yes
@® No

* Figure 1: Figure shows responses of
professionals to whether they have any idea
on the term psychological autopsy.
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= 84% opted yes they have an idea on the 2. According to you, how important is
term psychological autopsy whereas a low psychological autopsy as an investigative
percentage 16% have opted no. tool?
= 20 (40%)
i 15 (30%)
10
5 e 6 (12%)
0
1 2 3 4 5
* Figure 2: Figure shows response of autopsy is important whereas 16% have said
professionals stating if they know how that it is not important.

important psychological autopsy is as an

. o 3. What all information do you collect while
investigative tool.

conducting psychological autopsy?
= 70% have responded that psychological

Victim's personal details 45 (90%)
Cause of death — 37 (74%)
Behaviour patterns of the !
individual 45 (90%)
Victim's interpersol_'lal 41 (82%)
relationships
Past medical hls_pt?ry and prior 45 (90%)
suicide attempts
0 10 20 30 40 50

* Figure 3: Figure shows response of
professionals on what all information are to
collected while conducting psychological
autopsy

® VYes
® No

= Based on the graph it is interpreted that
90% professionals told that it is important to
collect past medical history, 90% have opted
that it is important to collect victims personal
details as well as behavioural patterns, 74%
opted that cause of death details is also
important while rest of the 82% opted saying
that victims interpersonal relationship details

is also important.

conducting psychological autopsy? professionals know who all is included in
conducting psychological autopsy.
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Abetment to suicide

= 54% of the professionals know who

is included in the team conducting
psychological autopsy whereas 46% are not
aware of this.

In cases where psychological autopsy is
needed, do you collaborate with other
professionals such as other psychologists or
police?

@ Yes
@ No

]

Figure 5: Figure shows response of
professionals to whether in cases where
psychological autopsy is needed do they
collaborate with other professionals

94% have opted yes saying they do collaborate
with other professionals where 6% opted

Suicide

Undetermined

Accidental

Figure 6: Figure shows responses of
professionals to whether they know in
what all case psychological autopsy is being
used.

On interpreting the graph all of them have said
that it is being used in suicide cases whereas

saying no that they are not collaborating
with other professionals while conducting
psychological autopsy

In what all cases psychological autopsy is
being used?

50 (100%)

20 (58%)

28 (56%)

30 40 50

58% opted saying it is also being used in
undetermined cases whereas 36% said that it is
being used in accidental cases too.

How often are you involved in cases that
require psychological autopsy?
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@ Never

@ Rarely

@ Sometimes
@ Oiten

® Always

_.‘

Figure 7: Figure shows response to whether
professionals were involved in any case
that require psychological autopsy

On interpreting the pie chart it can be seen that
72% of the professionals have never involved
in any cases that is conducting psychological
autopsy whereas 14% professionals are rarely
being included, 12% of professionals are
sometimes being included and only 2% are
always involved in psychological autopsy cases.
Are psychological autopsies commonly
used as a standard investigative tool in your
jurisdiction or practice?

@® Yes
@ No

Figure 8: Figure show response as to if
psychological autopsy is commonly used
as a standard investigative tool in their
jurisdiction or practice

On interpreting the pie chart in 84%
professional’s jurisdiction it is not being
used as standard investigative tool whereas
in 16% professional’s jurisdiction it is being
used as a standard investigative tool.

9.

Are there any specific criteria or guidelines
that determine when a psychological autopsy
is recommended in a particular case?

40%

® vYes
@ No

Figure 9: Figure shows response of
professionals whether there are any specific
criteria or guidelines that determine when a
psychological autopsy is recommended in a
particular case.

On interpreting the pie chart 60% of
professionals has told there is specific criteria
or guideline that determine if psychological
autopsy is needed is in a particular case rest
40% said there is no such criteria.

. Have you noticed any trends or changes in

the use of psychological autopsies over the
years?

@ Yes
@ No

Figure 10: Figure shows response of
professionals to whether they have
noticed any trends or changes in the use of
psychological autopsies over the years.
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=

On interpreting the pie chart it was seen that
66% said there is no change in the use of
psychological autopsy whereas the rest 34%

Mature of the case

Availablity of evidence

0 10

Figure 11: Figure shows response of
professionals to whether there are any
factors that influence the decision to conduct
a psychological autopsy.

On interpreting the graph 88% have told
that nature of the case is an important factor
whereas the rest 64% have told even the
availability of the evidence is important.

. Are there any specific training programs or

resources available to investigators regarding
psychological autopsies?

@ Yes
@ No

44%

Figure 12: Figure shows response of
professionals to whether there are any
specific training programs or resources
available to investigators regarding
psychological autopsy.

11.

20

=

13.

1-2 months

2-6 months

6-12 months

14.

said that there are changes.

Are there any factors that influence the
decision to conduct a psychological autopsy?

44 (89%)

32 (64%)

30 40 50

On interpreting the pie chart 56% have opted
yes saying there are training programmes or
resources available while 44% said that there
are no training programmes available.

According to you, within what time period
should psychological autopsy be conducted
after death?

0 10 20 30 40 50 60 70

Figure 13: Figure shows response of
professionals to whether they know within
what time period psychological autopsy
should be conducted after death.

On interpreting the graph72% have said that
within 1-2 months psychological autopsy
should be conducted whereas 22% have said
that within 2-6 months is the time period
for conducting psychologicalautopsy rest
6% have opted saying the time period is 12
months and above.

In the cases where deceased is living alone,
how is the information collected?

80
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16.

nterviewing relatives, friends and
family

Social media handles

Record ( medical history.school
records . call histnr}' etc}

Crime and crime scene details
0 10

Figure 14: Figure shows response of
professionals on whether if deceased
is living alone how the information is
collected.

On interpreting the graph it is seen that most
of the professionals said that interviewing
friends, family and other records are very
important, whereas rest of the professionals

Cases where previous medical
history is not available

Families not being cooperative

Deceased is iving alone

0 10

Figure 15: Figure shows response of
professionals to what are the main
challenges in obtaining accurate and
reliable information about the deceased
individual’s psychological history and
mental state.

On interpreting the graph, it was seen
that 92% have told that family not being
cooperative is the main challenge whereas
more than 64% have said all the three factors
are main challenge in obtaining accurate and
reliable information.

Do you consider potential biases or
incomplete information provided by family
members, friends, or other sources?

43 (86%)

38 (76%)

45 (90%)

30 40 50

have opted crime scene details and social
media details collected are important when
deceased is living alone

15. What are the main challenges in obtaining

accurate and reliable information about the
deceased individual’s psychological history
and mental state?

32 (64%)

4G (92%)

30 40 50

mYes mNo
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* Figure 16: Figure shows response of yes saying they face potential biases and
professionals to whether they consider incomplete information whereas the rest 10%
potential biases or incomplete information opted saying no.
provided by family members, friends or 17. Have you encountered any ethical dilemmas

other sources. or concerns specific to psychological

= On interpreting the pie chart, 90% opted autopsies?

>

* Figure 17: Figure shows response of dilemmas or concerns rest 38% told that they
professionals as to if they have encountered have encountered ethical dilemmas
any ethical dilemmas or concerns specific to
psychological autopsy.

18. What are the limitations or challenges
associated with conducting a psychological

= On interpreting the pie chart 62% have told autopsy?
that they have not encountered any ethical

Legal admissib ity in the courtof law

Absence of standard methodology

uimited collate ral records

R _

0 10 a = @ s @ @ m  w

* Figure 18: Figure shows response as to what in conducting psychological autopsy is
are the limitations or challenges associated biased information and above 50% of the
with conducting a psychological autopsy. professionals have chosen all other options.

= On interpreting the graph 74% of the 19. Do you ensure the sensitivity and respect for
professionals said one of the major challenges the deceased individual’s family and loved

ones during the investigation?
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® Yes
@ No

e Figure 19: Figure shows response as to if
they ensure the sensitivity and respect for
the deceased individuals family and loved
ones during investigation.

* Oninterpreting the pie chart 92% have opted
yes saying that they ensure the sensitivity
and respect for the deceased individual’'s
family and loved ones during investigation
rest 8% have opted no.

20. Suggestions given by the professionals who
filled the form.

For this question which was optional 28

professionals have responded, important
suggestions are:
* DPsychological autopsy needs to be

explored more in Indian setting in terms of
standardized protocol and advancement for
its use.

* We need training programs and strict
learning standards for the people who are
conducting this.

* Psychological autopsy is the area which is still
budding in India. Many investigative officials
are not even aware of such techniques. Due
to which the admissibility in the system is
affected

The utilization of psychological autopsy in
criminal investigations in India has been noted to be
very negligible and very less studies has been done on
psychological autopsies in Indial?ll. Hence our study
mainly focuses on the prevalence and current usage
of psychological autopsy in India .Based on our study
84% of the respondents have a knowledge on the term

psychological autopsy while the others including
mental health professionals doesn’t have an idea on
the term thus satisfying one of the major objective of
the study which was to determine the prevalence of
psychological autopsy. Another objective of the study
that was satisfied was the results obtained regarding
70% of the professionals said psychological autopsy
is very important for investigation and other 30 %
said it is not important. The relevance of the study is
that psychological autopsy is still a new area in India
and many are not even aware of this method conduct
and there is a need of standardizing the procedure so
that it can be admissible in the court of law. Further
extensive studies and researches are to be done on
Psychological autopsy.

Conclusion

This study emphasizes on the prevalence of
psychological autopsy in India and the frequency
with which it is employed as an investigative tool to
ascertain the reason and method of death in suicide
and undetermined death cases. The study also
sought to determine how frequently mental health
professionals —including trainees—were involved
in the investigative process as well as whether they
were aware of it. And to ascertain Psychological
autopsy was integrated into their academics. This
study also aims to highlight the need for extensive
study on psychological autopsy. Since the majority
of respondents believed that psychological autopsy
was crucial, more in-depth research is required
to fully exploit this technique’s potential in the
investigation of suicidal and equivocal deaths as well
as to standardize the techniques and procedures,
which will aid in identifying the true cause of
suicides and undetermined death cases. Through this
questionnaire it was also possible to spread awareness
about psychological autopsy to professionals who
had a very little knowledge on this technique. There
is a growing need for more research in this area with
a larger sample size.
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Abstract

Deaths by ligation around the neck are in practice from the time immemorial and before adventure of civilization.
Hanging is that form of asphyxia, which is caused by suspension of the body by a ligature which encircles the
neck, the constricting force being the weight of the body or a part of the body weight. Due to population explosion,
poverty and increasing stress and strain in our daily life, we frequently come across cases of suicides, homicides
and accidents. The present study aims towards analyzing socio-demographic pattern, causes& precipitating factors
for committing suicide by hanging in this region. Due to population explosion, poverty and increasing stress and
strain in our daily life, we frequently come across cases of suicides, homicides and accidents®?. According to the
World Health Organization (WHO), over eight hundred thousand people commit suicide every year all over the
world. In India, every year >1 lakh people commit suicide, and it accounts for 17.5% of all suicidal deaths in the
world. Hanging is the most common method of committing suicide as it is believed to offer a rapid and relatively
painless death, and there is no cost involvement other than that of the ligature material®. According to NCRB
reports the incidence of suicides by hanging increasing every year by India, 31.5% in 2010, 32.2% in 2011, 37.0%
in 20122 The present study aims towards analyzing socio-demographic pattern, causes precipitating factors for
committing suicide by hanging in this region.

Keywords: Hanging, asphyxia, suicide, socio demographic profile, autopsy

Introduction of violent asphyxial death, which is caused by

suspension of the body by a ligature which encircles

Deaths by ligation around the neck have been the neck, the constricting force being the weight of the

occurring from time immemorial and before advent body or a part of the body weight. Tt may be complete

of civilization. The application of ligature for taking or partial depending on the nature of suspension of

the life of another person was one of the common the body®. Hanging could be of two types, namely

practices in uncivilized societies which were carried complete hanging in which the whole body is

out into civilized societies!®. Hanging is a form
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suspended from the ground and partial hanging
where a part of the body touches the ground?'. Apart
from the appearances of the hanging mark, internal
cervical findings such as petechiae or ecchymoses in
the soft tissue, fracture of hyoid bone and/or thyroid
cartilage, and bruising of neck muscles greatly
contribute in making a diagnosis of hanging(”). As
a rule of thumb, hanging is considered as suicidal
unless proved otherwise!!. The term asphyxia
indicates a mode of dying, rather than a cause of
death!®. Due to population explosion, poverty and
increasing stress and strain in our daily life, we
frequently come across cases of suicides, homicides
and accidents??. According to the World Health
Organization (WHO), over eight hundred thousand
people commit suicide every year all over the world.
In India, every year >1 lakh people commit suicide,
and it accounts for 17.5% of all suicidal deaths in
the world. Hanging is the most common method of
committing suicide as it is believed to offer a rapid
and relatively painless death, and there is no cost
involvement other than that of the ligature material?.
According to NCRB reports the incidence of suicides
by hanging increasing every year by India, 31.5% in
2010, 32.2% in 2011, 37.0% in 20122 The present study
aims towards analyzing sociodemographic pattern,
causes precipitating factors for committing suicide
by hanging in this region.

Methodology

This study was conducted on hanging cases
coming for medico legal autopsy to the mortuary,
GMCH during the 3 months study period from
01/12/2022 to 28/02/2023. A proper history,
inquests, and other reports were collected on the
information of friends and relatives. Consent of the
legal guardian was taken in a prepared consent form.
After due documentation, individual cases were
taken and studied during autopsy.

Inclusion Criteria: ® All the cases of suicidal
hanging.

Exclusion Criteria: ¢ Decomposed bodies
e Strangulation cases. It was a cross sectional
prospective study of death due to hanging to
evaluate the incidence and other precipitating socio

demographic factors.

Results

The total numbers of 223 hanging deaths which
were brought to mortuary of Gauhati Medical
College, Guwahati, Assam between 01/12/2022 to
28/02/2023 were analyzed.

In this 3 months study, a total of 920 medico legal
autopsies were performed. Out of these, 223 (24.23%)
hanging cases were found.

Sex Ratio:- In the present study out of 223 cases
of hanging, 103 (46.18%) cases were male and 120
(53.81%) cases were female.

Table 1: Sex distribution of cases

SI No. Sex No. of Percentage
Cases (%)

1 Male 103 46.18%

2 Female 120 53.81%

Total 223

Incidence of Victims In Relation To Marital
Status: - The incidence of hangings was more
common in married individuals 119 cases (53.36%)
as compared to single living person with 102 cases
(45.73%). Widow people comprised of 2 cases 0.89%.

DISTRIBUTION OF HANGING VICTIMS
AS PER RELIGION In the present study it has been
shown that majority of hanging victims were Muslim.

DISTRIBUTION OF HANGING VICTIMS AS
PER LOCALITY In present study it has been seen
that majority of the hanging cases were hailed from
rural area with 125 (56.05%) cases in comparison to
urban area with 98 (43.94%) cases. In rural area female
preponderance was more with 87 (72.50%) cases than
female from urban area with 33 (27.50%). Whereas
male from rural area had lower incidence with 38
(36.89%) than male from urban area had incidence
with 65 (63.10%) cases.

DISTRIBUTION OF VICTIMS AS PER
SOCIOECONOMIC STATUS: In the present study,
it has been found that most of the victims were from
lower socioeconomic status with 135 (60.53%) cases
where male accounted as 57 (55.33%) cases and
female accounted as 78 (65.00%) cases.

INCIDENCE OF EDUCATIONAL STATUS OF
HANGING VICTIMS: In the current study, it has
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been noticed that most of the victims had educational
qualification up to high school group with 73 (32.73%)
cases followed by primary school standard with 66
(29.59%) cases.

DISTRIBUTION IN RELATION TO DEGREE

OF SUSPENSION: In the present study, it has been
observed that complete hanging is more with 193
(86.54%) cases in comparison to partial hanging with
30 (13.45%) cases.

Table 2: Degree of Suspension

Degree of | Male Total=103 Female Total=120 No. of Cases Percentage %

Suspension Total=223

Complete 86 (83.49%) 107 (89.16%) 193 86.54%

Partial 17 (16.50%) 13 (10.83%) 30 13.45%
DISTRIBUTION IN RELATION TO  government service group were comprised of 16

DRIBBLING OF SALIVA: In the present study, it
has been observed that in majority of the cases 188
(84.30%) showed absence of any salivary stain.

DISTRIBUTION OF VICTIMS AS PER
OCCUPATIONAL STATUS: In the present study
most of the hanging victims belongs to unemployed
group with 47 (21.07%) cases, followed by victims
belonging to business group 42 (18.83%). Student,
private job, daily wage earner, cultivator, and

(7.17%), 26 (11.65%), 40 (17.93%), 39 (17.48%), and 13
(5.82%) cases respectively.

INCIDENCE OF VICTIMS AS PER AGE WISE
DISTRIBUTION: In the present study it has been
found that majority of the hanging victims belongs
to the age group (19-29) years with total number of
cases 67 (27.65%), followed by the age group (29-39)
years with total number of cases 52 (23.31%).

70 67
60 {7
32
50 +
40 -
30 +
22 21
20 1 14
10 o

10 A 3 5

000 112

0 —_ . . . . . T . T
09 10-19 20-29 30-39 40-49 50-59 6069 70-79 >79
Fig 1: Age wise distribution of hanging cases
Discussion sectional prospective study of death due to hanging

The present study was carried out for period of
3 months duration from 01/12/2022 to 28/02/2023,
a total of 920 autopsies were carried out in the
mortuary of Forensic Medicine department, and
out of these 223 cases were hanging. It was a cross

to evaluate the incidence and other precipitating
socio demographic factors.

In the present study, it is observed that out of
920 autopsies carried out in the mortuary of Gauhati
Medical College and Hospital, 223 cases i.e. 24.23%
were hanging cases and all were suicidal in nature.
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Similar results were found in a retrospective study
conducted by Baruah AM & Chaliha R (2014) at the
Department of Forensic Medicine, Guwahati Medical
College, Guwahati over a period of one year from
January 2013 to December 2013; who found all the
hanging cases to be suicidal in nature’.

In the present study it has been found that
majority of the hanging victims belongs to the age
group (19-29) years with total number of cases 67
(27.65%). This is followed by the age group (29-
39) years with total number of cases 52 (23.31%).
Different outcomes were seen in a study by Sharija et
al., as male dominance was noted in her study group
as well as preponderance of female victims was noted
in the younger groups®. Waghmare P B. et al., also
mentioned that most affected age group was between
21 to 30 years?. This gives a hypothesis that younger
yielding age group commonly vulnerable to suicide
due to various factors such as academics, career
and other related factors.Similarly in a retrospective
study conducted in Department of FMT, RIMS,
Ranchi prospectively from 1st March, 2013 to 30th
May, 2014 by Kumar N et al (2016) found that out of
77 cases, a maximum of 9 (11.70%) cases belongs to
the age group of (21-30) years followed by 8 (10.38%)
cases falls under the age group (31-40) years®. This
age group is most vulnerable because this period is
more crucial struggling part of life where a person
has to pass through great stress and strain, because he
had to take all responsibilities of himself and family
members too. In this period, they had to face lots of
problems like job insecurity, financial insecurity, life
style and also have the urge to be ahead of others in
this highly competitive world. Besides the age group
from (21-30) years, young people get frustration due
to various reasons such as unemployment, family
acceptance, poverty and love failure etc. so most of
the victims were below 40 years of age.

During the study period of 3 months, in a sample
of 223 cases, it was found that mostly females (53.8%)
were affected as compared to males (46.1%). Similar
findings with high female incidences were found in a
study ‘Deaths due to hanging among adolescents-A
10year retrospective study’ conducted by S H Bhosle
et al.(2015) who found that females(88.4%) were
more affected than males(11.6%) among adolescents®
and study by Begum Asma et al.(2017) ‘Suicidal

Death Due To Hanging’ with (61.54%) females*.
The findings are different as per 5 years prospective
analysis of the autopsy records made by Samanta
AK et al (2012), where male preponderance was
more than female!”. The female preponderance in
our study might be the result of increased stress
and oppression from the society, which is mostly
dominated by men in our country, the social status
and lack of financial independence and the burden of
morality precipitating such incidences.

In the present study the incidence of hangings
are more common in married individuals which
comprised of 119 cases 53.36%. It suggests that
marital disharmony was a major factor for suicide. A
study on suicidal hanging conducted by Rao D (2015)
between 2010 and 2013, out of 264 hanging cases, 186
(70.45%) cases was married victims!®. In this study
male married victims had higher preponderance
than female married, which is opposite to the
present study'®. A prospective study conducted by
Chandegara PK et al (2014) where he observed that
married persons have more incidence of hanging with
total of 66% cases where female married comprised
of 81.3% cases and male married person with 59.6%
cases, which is similar to the present study®. From
current study and comparison with previous study it
has been observed that both married male and females
are higher chances of suicidal hanging death in India.
Due to repeated physical and mental torture, females
were go beyond the threshold level of self-constrain
and may commit suicide by hanging. In case of male;
poverty, lack of job, family problems, defamation
and alcoholism may be the main reason for suicidal
hanging. The reason could be stress associated
with marriage, dowry problems, dependency,
interpersonal problems with spouse and his relatives
etc. in relation to their socio demographical variance,
family quarrel among husband and wife was also an
important cause, which poses major problems among
Indian married man as well as women in our society.

In the present study it has been shown that
majority of hanging victims were from Muslim
families, which is in contrast to Waghmare PB et
al (2014) in his study on “Analysis of Asphyxia
Deaths Due To Hanging” revealed that out of total
60 cases of hanging, 71.66% cases belongs to Hindu
religion, 25% cases were Muslim and 3.3% cases were
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Christian?. The increase number of victims might be
due to higher density of Muslim population in rural
parts of Assam with poor socio economic conditions
and standard of living, the socio cultural scenario
being peculiar to India.

Inthepresentstudy, ithasbeenfound thathanging
victims were more in the lower socioeconomic status
with 135 (60.53%) cases. The findings are similar to
the findings of Das G etal (2014)” and study conducted
in Surat by Chandegara PK et al (2014)° who found
most of the victims from lower socio economic status
and from rural areas. The cause of the higher rates of
incidence of hanging cases among rural population in
this study could be due to poverty, poor educational
status, social isolation, greater difficulty in detecting
the warning sign, limited access to health facilities
and doctors, unemployment and lack of awareness
about the value of life. It also reflects that majority
of people still live in villages than the cities because
in India villages are more in comparison to town
area. This is in accordance with the general trend
of criminal profile which originates from the roots
of environmental and psychological factors. In the
current study, it has been noticed that most of the
hanging cases belongs to high school group with
73 (32.73%) cases and least hanging victims were
found in post-graduate educational status with 03
(1.34%) cases .The incidence rate of suicidal hanging
was gradually decreases with the increasing level of
education. The findings are similar to the findings of
Samanta AK et al (201218,

Most of the hanging victims preferred to hang in
indoor place with 157 (70.40%) cases as compared to
outdoor places with 66 (29.59%) cases. Findings are
similar to the findings of Patel AP et al (2012) who
observed that majority 96.25% committed suicide by

hanging within the closed secure places!?.

Complete hanging is more with 193 (86.54%)
cases in comparison to partial hanging with 30
(13.45%) cases. Findings are similar to the findings of
Singh KHP et al (2013)% who found 68.57% complete
hanging cases. The reason behind increase number
of complete hanging cases in most of the studies
probably due to belief on the 100% guaranteed and
rapid death as because in complete hanging the entire
body is suspended and the weight of the whole body
is thrown upon the ligature.

In the present study most of the hanging victims
belongs to unemployed group with 47 (21.07%) Cases,
followed by victims belonging to business group 42
(18.83%). Findings are similar to the findings of Rawat
V and Rodrigues EJ (2015)* who found majority of
the victims were unemployed. The reason behind the
occurrence of high incidence of suicidal hanging or
any other suicidal deaths among daily wage earner
and unemployed persons is probably due to financial
distress, lack of social/financial support, difficulty to
run family in daily competitive life.

In the present study, it has been observed that
in most of the cases 196 (87.89%), the tongue is not
protruded whereas it is protruded in only 27(12.10%)
cases. Findings are like the findings of study by Rama
Krishna et al.'®, “who noted that the tongue was
found to be protruded at its tip and bitten or placed
in between anterior/incisor teeth in 293 (40.92%). In
the present study, it has been observed that in most
cases, 188 (84.30%) showed absence of dribbling of
saliva. Findings are similar to the findings of Rama
Krishna et al.’

Conclusion

A multisite intervention study on suicidal
behaviors by the WHO had revealed that it is
possible to reduce suicidal death by brief and lowcost
intervention in developing countries. It is important
to study the socioeconomic conditions and cultural
factors involved in hanging cases in order to identify
the vulnerable people who are likely to commit
suicide in a target population. And as such this study
will help us to understand the factors that may be the
cause for hanging deaths and the outcome of these

incidences.
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Abstract

Homicide means the killing of one human being as a result of conduct of another. Homicidal deaths are seen
in every part of the world but the toll varies from place to place. As per National Crime Records Bureau and
Statistics, in 1953 the number of homicidal deaths were 9082 which has exponentially increased to the extent of
29,272 in 2021.Such being the disturbing data and Belagavi being the biggest district of Karnataka state, a detailed
study was undertaken on the pattern of injuries in homicidal deaths.

Materials and Methods: A Prospective study was conducted on all cases of homicidal deaths registered under
Sec 302 IPC autopsied at Belagavi Institute of Medical Sciences from January 1% 2016 to June 30" 2017 formed the
study material. Information on various factors such as age, sex, weapon used, injury pattern were noted for each
case in a separate proforma.

Results: Among 1265 cases autopsied during the study period, 54 cases were homicidal deaths. Among 54 cases,
head injuries were present in 15 cases (27.78%), stab injury involving neck, thorax and abdomen were present in
14 cases (25.93%), injuries caused by asphyxia were seen in 14 cases (25.93%), majority of the victims were males
(64.81%) and the predominant age group was 20 to 39 years (48.15%).

Conclusion: The homicide being the preventable cause of death, its incidence and prevalence can be reduced by
strict implementation of law. The long term, wide-ranging policies are required to eradicate this heinous crime.

Keywords: Homicide, Autopsy, Injury pattern, Weapon.

Introduction safe than ever before. Increasing violence constantly

threatens our well-being, with homicide being one of

Homicide is killing of a human being by another the scariest threats.

human being.'Today the world has become less
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The word homicide is derived from Latin word
homo- “man” and cide- “Icut”.> Homicidal deaths
are seen in every part of the world but the toll varies
from place to place.

According to United Nations Office on Drugs and
Crime (UNODC) 2019, intentional homicide caused
the deaths of almost half a million people (464,000)
across the world in 2017.Asia accounted for 23% of
total homicide victim worldwide. Around 81% of
homicide victims were male. Men aged between 15
and 29 are at the highest risk of homicide globally.
The global average homicide rate stands at 6.1 per
100,000 population.?

As per NCRB statistics, in 1953 the number of
homicidal deaths were 9082 which has exponentially
increased to the extent of 29,272 in 2021.*As per
NCRB(2021) both at national level and Karnataka,
majority of the victims were males and they were in
the age group of 15 to 45 years.It is clear from all
the above data that statistics played a major role
in framing policies to curb the different menaces,
murder being one of the major among the menace.
The pattern of injuries may provide vital information
to law enforcement agencies thereby helping the law
to punish the accused.

With a large unemployed male population,
increasing youth population, rapid urbanization and
increasing alcohol and drug abuse, India is a ticking
time bomb of everyday violence. Hence a detailed
and thorough analysis and presentation of homicidal
death is definitely the need of the hour.

AIMS AND OBJECTIVES OF THE STUDY

To know the pattern of injuries in homicidal
deaths autopsied at Belagavi Institute of Medical
Sciences, Belagavi.

Materials and Methods

The present study was conducted in the
Department of Forensic Medicine and Toxicology

At Belagavi Institute of Medical Sciences,
Belagavi from January 1%t 2016 to June 3012017

after getting necessary approval from the
Institutional Ethics Committee.

Inclusion criteria:

All cases of homicidal deaths registered under
Sec 302 IPC autopsied at Belagavi Institute of Medical
Sciences during the study period.

Exclusion criteria:

All cases other than homicidal deaths autopsied
at Belagavi Institute of Medical Sciences during the
study period.

Source of data:

1. Information about the pattern of injuries
sustained by the deceased was obtained
from post mortem findings and hospital case
records (in admitted cases).

2. Thesocio demographic profile of the deceased
was obtained from police records, hospital
records and also by direct interrogation
with the next of kin, relatives and friends
accompanying the victims.

Results

During the study period from January 1% 2016 to
June 30th 2017, a total of 1265 cases were autopsied
at Belagavi Institute of Medical Sciences, Belagavi.
Out of 1265 cases, 54 cases were homicidal deaths
constituting 4.26%. Out of 54 cases, 50 cases were
registered under Sec 302 IPC and 4 cases which were
registered initially under Sec 174(c) CrPC were later
converted into Sec302IPC on perusal of autopsy
findings. (Table 1)

Out of 54 cases, 35 were males (64.81%) and 19
were females (35.19%)- (Table 2) and maximum
victims 13 (24.07%) each were in the age group of
20-29 years and 30-39 years, followed by 10 cases
(18.52%) in the age group of 40-49 years, 6 cases
(11.11%) each in the age group of 0-9 years and 50-59
years, and 3 cases (5.55%) in the age group of 10-19
years. (Table 3)

In the present study, majority of the victims were
from urban area. Out of 54 victims, 35(64.81%) were
from urban area and 19 (35.19%) were from rural
area. (Table 4)

Among 54 cases, head injuries were present in 15
cases (27.78%), stab injury involving neck, thorax and
abdomen were present in 14 cases (25.93%), injuries
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caused by asphyxia were seen in 14 cases (25.93%),chop
wounds involving torso seen in 3 cases (5.55%),burn
injuries and blunt trauma to testes and abdomen

Table 3: Showing Age wise distribution of
homicidal deaths

were seen in 2 cases each (3.70%).Fire arm injury were Age in years No of cases Percentage
seen in 1 case (1.85%). Pattern of injuries could not be 0-9 yrs 6 11.11%
determined in 3 cases (5.55%) due to skeletonisation/ 101 3 = 55%
putrefaction of the body. (Table 5 and 6) -19yrs o
Defence wounds were present in 13 cases 20-29yrs 13 24.07%
(24.07%) whereas there was no defence wounds in 38 30-39yrs 13 24.07%
cases (70.37%).In 3 cases defence wounds could not 1029 10 18.52%
be commented due to putrefaction/skeletonisation of VS e
the body.(Table 7) 50-59yrs 6 11.11%
Table No 1: Showing total number of medico- 60-69yrs 1 1.85%
legal‘ autop.sies condt‘lcted in Belagavi. Institute of 70-79yrs 1 185%
Medical Sciences during the study period
Total No of Total No of Percentage >80yrs 1 1.85%
Autopsied homicidal deaths TOTAL 54 100%
Cases among autopsied
cases Table 4: Distribution of homicide according to
1265 54 4.26% domicile pattern
Table 2: Showing sex wise distribution of homicidal Area No of homicidal cases Percentage
deaths Urban 35 64.81%
Sex of the deceased | No of cases | Percentage Rural 19 3519%
Male 35 64.81% .
Female 19 35.19% Total > 100%
TOTAL 54 100%
Table 5: Showing distribution of pattern of injuries in homicidal deaths:
Pattern of injuries No of cases Percentage
Skull fracture+ 9
Head injury Intracranial haemorrhage 15 27.78%
Intracranial haemorrhage |6
Into thorax 5
Stab injury Into abdomen 7 14 25.93%
Neck 2
Chop wounds 3 5.55%
Ligature strangulation 6 11.11%
Throttling 2 3.70%
Smothering 1 1.85%
Drowning 5 9.26%
Burn injuries 2 3.70%
Firearm injury 1 1.85%
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Continue.....
To testes leading to
Blunt trauma by testicular haemorrhage 1 3.70%
kicking/fisting To abdomen leading to 5
foetal death by abruptio 1
placenta
Not known 3 5.55%
TOTAL 54 100%
Table 6: Showing distribution of stab injuries in homicidal deaths
Stab injury Total no of cases Percentage
Liver 2
Mesentry 2
Spleen 1 7
Abdomen Kidney 1 50%
Bowel 1
Heart 2
Lung 2
Subclavian 1
Thorax 5 35.71%
Vessels
Neck (Injury to major
blood vessels) 2 14.29%
TOTAL 14 100%

Table 7: Showing presence or absence of defence
wounds in percentage and numbers

Defence wounds | Total no of cases | Percentage

Present 13 24.07%

Absent 38 70.37%

Not Known 3 5.56%

TOTAL 54 100%
Discussion

A prospective study conducted to study pattern
of injuries in homicidal deaths among autopsied cases
at Belagavi Institute of Medical Sciences, Belagavi for
a period of one and half years from January 1% 2016
to June 30t 2017 reveals that out of 1265 medico-legal
autopsies conducted during the study period, 54
cases (4.26%) were of alleged homicidal deaths.

In the present study, majority of the victims
were male constituting 64.81% whereas females
constituting 35.19%.The ratio of male and female
werel.84:1.The reason for male dominancy was
probably due to the aggressive nature of male. Similar

findings were observed in the study conducted by
Chaudhary B L et al® and Basappa S Hugar et al®

In the present study it was observed that majority
of the victims were in the age group of 20-29 years
and 30-39 years i.e., the third and fourth decade of
life. Our finding is similar to the study conducted by
S.Mohanty et al’and AkshatVij et al®.

In the present study majority of the victims were
from urban areas constituting 64.81% (35 cases)
whereas remaining 35.19% (19 cases) from rural
areas. Study by Shetty A K’ in Belagavi from 2003
to 2008 showed majority of the victims were from
rural area constituting 57% which is in contrast to our
study, which shows the effects of rapid urbanization
in a period of about 14yrs.

In the present study, 17 cases (31.48% ) of victims
exhibited evidence of injuries due to sharp weapons.
Among 17victims,14(25.93%) were victims of stab
injuries involving (abdomen-7, thorax-5 and neck-2)
3 victims (5.55%) had sustained chop wounds.
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15 cases (27.78%) sustained head injuries by hard
and blunt weapons.6 victims (11.11% ) exhibited
evidence of injuries due to strangulation.5 victims
(9.26%) showed evidence of drowning. Burn injuries
and throttling were present in 2 cases each (3.70%).

1 victim (1.85%) sustained firearm injury. In
our study, majority of victims sustained injuries
due to sharp weapons which is similar to the study
conducted by S.Mohanty et al’. Study conducted
by Gadge Sachin et al'® shows majority of victims
(65.7%) sustained injuries by blunt weapons which is
in contrast to our study.

Our study showed 24.07% exhibited evidence
of defence wounds and 70.37% of victims had no
defence wounds.

Conclusion

Man by nature is a fighting animal. Hence to
expect a society without crime will be a myth. What's
said above though is the reality to core, but still a
crime like murder is and will always be undigestable.
Meticulously planned &well conceived murders
are the ones which pose grave threat to society. The
problem at hand can be solved or settled by killing
some human being, this very thought is horrendous
and the even more horrible & unfathomable part of
a murder is the culprit thinking that he can easily
escape from clutches of law after such heinous crime.

Conviction rate for homicide is alarmingly less.
Causes for such low conviction rates range from
poor police investigation, witness turning hostile due
to threat, shortage of investigating officers, lack of
evidence and poor performance of the prosecutors.
Faster trail of cases aided by fast and thorough
investigation will, in all probability, increase the
conviction rate and thus create a fear psychosis in the

society that murderers will never go unpunished.

Fear of law is the need of the hour to curb
such heinous crimes. The average homicide rate
can be declined further, if Forensic experts, Police
& Judiciary all work in unison & leave no stone
unturned in getting conviction. Government should
invest in socioeconomic development to bring down
the rate of violent crimes.
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Abstract

Introduction: This unique essay conducts a thorough investigation into the causes of female mortality within the
first seven years of marriage. Despite substantial improvements in healthcare and women's rights, many countries
continue to experience early female death after marriage. For establishing successful interventions and policies
targeted at lowering this troubling trend, understanding the underlying causes is essential.

Aims and objectives: The purpose of this study is to analyze the underlying factors that contribute to early female death
after marriage by combining quantitative and qualitative approaches, drawing on a multidisciplinary approach.

Methodology: All cases of “unnatural deaths of females within seven years of their marriage” brought to the Mortuary,
over the one year from January 2017 to December 2017, totaling 152 cases, served as the basis for the current study.

Results: The study found several important characteristics that were linked to a higher risk of female mortality
during the first few years of marriage. Socioeconomic inequalities, poor access to healthcare, gender-based
violence, cultural norms and expectations, mental health issues, and restricted marital autonomy are some of these
reasons. The findings underscore the intricate interplay between societal, structural, and individual elements that
fuel this worrying trend.

Conclusion: This study reveals that the age group of 18-22 years experiences the highest casualties due to early
marriage in India. The majority of victims lack the maturity to handle marital responsibilities. Husband’s behavior
plays a key role in these deaths, with cooperation and love being scarce. Lower middle-class women are at higher
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risk, and low education levels are influential. Addressing early marriage, promoting education, and raising

awareness are crucial steps to protect the well-being of young women and create a safer environment within

marriages.

Keywords: female mortality, marriage, causative factors, gender-based violence, healthcare access, socio-economic

disparities, mental health, gender equality, interventions.

Introduction

There has been a shocking rise in untimely deaths
among newlywed females in our communities in
recent years !l Although marriage is frequently seen
as a happy event, it involves major social, emotional,
and economic changes.?l The greater risk of female
death in the first seven years of marriage, however,
has been made clear by recent research, which is
a concerning issue.’] Despite improvements in
women'’s rights and healthcare, this worrying trend
still exists in many countries, needing a greater
comprehension of its root reasons.[*IThis problem is
a result of several circumstances, including marital
maladjustment, and discord between newlywed
women and their in-laws’ families.’l The bride
may have difficulties associated with pregnancy,
household

employment requirements when the guardianship

childrearing, responsibilities, and
changes and a new family is created, all of which can
be stressful.l’] In addition, some women experience
both emotional and physical abuse as a result of
marital disputes, in-law issues, arranged and child
marriages, joint families, the dominance of mothers-
in-law, infidelity, infertility, the desire for a male
child, sexual jealousy, unemployment, and financial
dependence.l’l8] The dowry system in India poses
a serious threat to married women, particularly
Hindu women. Even global organizations are aware
of this avaricious scourgel” The shocking truth is
that women, even mothers, and mothers-in-law,
frequently participate in deaths caused by dowries.
Such violence has psychological and societal
repercussions, hence evidence-based therapies and
approaches are needed to address this problem.[10I[1]
The purpose of this study is to provide information
on the underlying factors that contribute to early
female death after marriage and the consequences
for local authorities, healthcare professionals, and

policymakers.['2I31To improve women’swell-being,

we want to advance gender parity in marriage
relationships and society at large by recognizing
the aforementioned factors.¥ The numerous
contributing factors discovered in this study will
be discussed in detail, along with the implications
and potential solutions, in the parts that follow.
Within the crucial first years of marriage, we want to
decrease early female fatalities.['>IThis study aims to
contribute to the overall endeavor of building a safer
and more equal environment for women inside the
institution of marriage via thorough research and

analysis.

Material and Methods

The 152 cases of “unnatural deaths of females
within seven years of their marriage” that were
reported to the District Mortuary in Kanpur
throughout the course of a single year, from January
2017 to December 2017, served as the basis for the
current study. After having informed and explained
our investigation to their guardians and obtaining
their agreement, information was obtained from their
relatives, guardians, neighbors, and investigating

police officers.

Exclusion Standards:

1. Unidentified bodies in which the pertinent
history could not be determined.

2. Deaths where the cause of death was
determined by autopsy to be natural.

3. Deaths that happened as a result of mass
casualty events like train derailments, severe
auto accidents, explosions, etc.

4. Deaths that resulted from traffic accidents,
even though it wasn't the case of mass
casualty.

5. Deaths in which history and questioning
revealed that the marriage had lasted more
than seven years
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Observations and Results Status
Table 1: Distribution cases based on Age group SOCIO-ECONOMIC | NO. OF | PERCENTAGE
CLASS CASES %
AGE GROUP NO. OF | PERCENTAGE %
LOWER (CLASS V) 10 6.57
CASES LOWER MIDDLE 81 53.28
- 36 23.68 ‘
18-20 (CLASSIV)
21-22 >0 3289 MIDDLE (LASS II) 55 36.18
23-24 19 12.50 UPPER MIDDLE 6 3.94
25-26 27 17.76 (CLASS )
27-28 11 7.23 UPPER (CLASS]I) 0 0
29-30 9 5.92 TOTAL 152 100
TOTAL 152 100 The majority of the victims, or 81 cases out of

The age group of 21-22 years saw the highest
percentage of casualties (32.89%), followed by that
of 18-20 years (23.68%).As a result, the majority of
the victims are not mature enough to handle the
responsibilities of marriage. No occurrences of
unnatural deaths were discovered in the over-30
age group, having completed less than seven years
of marriage, perhaps due to the practice of early
marriage in India and because the person becomes
mature enough.

Table 2: Distribution cases based onthe husband’s
Behavior toward the Wife

BEHAVIOR NO. OF | PERCENTAGE
CASES %

Co- operation 59 38.81

Loving 21 13.81

Rash / Negligent 44 28.94

Unhappy 53 34.86

Total 152 100

A key factor determining the deaths of women in
the first few years following marriage is the husband’s
treatment of the wife (Table 2). Numerous aspects of
conduct, such as whether the husband is cooperative,
affectionate, rash, or has a bad relationship with his
wife, influence incidence. In this study, we discovered
that husbands were only cooperative in 59 cases
(38.81%), whereas relationships were unhappy in 53
cases (34.86%) and could be attributed to rashness in
44 cases (28.94%). Only 21 cases (13.81%) involved

husbands who showed their wives love.

Table 3: Distribution cases based on Socio-Economic

152 (53.28%), belonged to socioeconomic class IV
(lower middle class) (Table 3). The middle class
is next, where 55 cases (36.18%) were discovered.
It was discovered that there were significantly
fewer occurrences in the lower class (class V of
the socioeconomic classification) i.e., 10 cases, or
6.57%, were discovered. Only 6 occurrences (3.94%)
occurred in class II's upper middle class. The highest
class (class -1) did not have even one case.

Table 4: Distribution cases based on Duration of

Marriage
DURATION NO. OF PERCENTAGE
CASE %

<1 27 17.76
1-2 40 26.31
2-3 22 14.47
3-4 12 7.89
4-5 19 12.50
5-6 10 6.57
6-7 22 14.47
TOTAL 152 100

A maximum number of deaths are found within
two years of marriage. (Table 4). Most of such
deaths were between 1-2 years of marriage (26.31%),
followed by deaths within the first year (17.76%).
Deaths between2-3 years of marriage were 14.47%,
which is equal in number to deaths between 6-7
years of marriage. But in the latter group, many of
the deaths were due to infertility. Deaths between 3-4
years and 5-6 years after marriage were 7.89% and
6.57% respectively.

Table 5: Distribution cases based on Religion of
Female
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RELIGION NO. OF CASE | PERCENTAGE
%

HINDU 141 92.76

MUSLIM 11 7.23

SIKH -

CHRISTIANS -

TOTAL

Besides the fact that Kanpur has a big Muslim
population of more than 20% of the victims (141
out of 152) were Hindu (92.76%) (Table-5)Only 11
Muslim cases (7.23%) were found in this study. Not a
single case of newly married female death was found
in Sikh and Christian communities.

Table 6: Distribution cases based on Community
Character

COMMUNITY NO. OF PERCENTAGE
CHARACTER CASES %
RURAL 83 54.60
SUBURBAN 47 30.92
URBAN 22 14.47
TOTAL 152 100

Table 6 shows the community character of the
victims. The list is topped by a rural community with
80 cases (55.94%). While 44 cases (30.77%) belonged
to a suburban community, whereas only 19 cases
(13.29%) were from urban areas.

Table 7: Distribution cases based on Educational
Status of Victims

EDUCATION STATUS | NO. OF | PERCENTAGE
CASES %
ILLITERATE 38 25.00
PRIMARY 54 35.52
JUNIOR HIGH 13 8.55
SCHOOL
HIGH SCHOOL 33 21.71
INTERMEDIATE 7 4.60
GRADUATE 6 3.94
POSTGRADUATE 0 0
TECH. PROFESSIONAL 1 0.65
TOTAL 152 100

Low educational status is an important factor
influencing such deaths (Table-7) as the maximum
number of victims has only primary level education
(35.52%). A major proportion of females were illiterate

(25.00%), while a little smaller number of females had
a high school level education (21.71%). Intermediate
and graduate-level educated women were 4.60%
and 3.94% respectively. No victim was found in
the postgraduate and only 1 (0.65%) technical or
professional educational group.

Table 8: Distribution cases based onPlace of

Incident
PLACE NO. OF | PERCENTAGE
CASES %

Husband’s House 32 21.05
Parental house 17 11.18
In-laws House 100 65.78
Others 3 1.97
Total 152 100

In-laws” house was found is be the most common
place (65.78%) where the incident happened (Table-8).
It is followed by the places, where wives were living
with their husbands (21.05%). 17 cases (11.18%) were
found, where the incident had taken place in the
parental house. In 3 cases (1.97%), places other than
these were found.

Discussion

To understand the underlying causes of the
phenomena of female mortality within seven years
of marriage, a detailed examination is necessary. To
facilitate the investigation of these aspects, references
are provided that analyze the prior study.®/Female
death rates in the first few years of marriage have
been linked closely to socio-economic inequalities.
According to studies (Koskinen Set al., 1994;)[17]
(Singh GK et al.,, 1935-2016), women from lower
socioeconomic origins have increased mortality
risks because they have less access to healthcare,
education, Due
to this inequality, healthcare treatments may be
delayed or insufficient, which could hurt health

and employment possibilities.

and raise mortality rates.l'8! Another important
determinant for female death in the first seven
years of marriage is inadequate access to healthcare.
According to research, undiscovered medical issues
and complications during childbirth are made more
likely by inadequate access to reproductive health
services, including prenatal and postnatal care (Raj
A etal., 2010;)1" To lower mortality risks, it is crucial
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to improve healthcare systems, expand reproductive
health services, and guarantee equal access to high-
quality care.l?’l Women’s health and well-being are
significantly impacted by gender-based violence,
which also raises the chance of death in the first few
years of marriage. According to numerous studies
(Sabri Bet al.), gender-based violence is associated
with poor health outcomes, such as injuries, mental
health issues, and mortality.?!] The most important
steps in resolving this issue are the implementation
of comprehensive strategies to prevent and resolve
gender-based violence, including judicial changes,

services for and public
22

survivors y awareness

campaigns.[?lMarriage-related cultural expectations
and practices have a big impact on how women’s
health turns out. Women’s autonomy and freedom to
make decisions may be restricted by societal norms
surrounding fertility, delivery, and gender roles,
which could harm their health (Marphatia AA et
al., 2017). Improving women’s health and lowering
mortality risks requires challenging old gender
stereotypes, advancing gender equality in marriage,
and creating a supportive social environment.?3l The
increased risk of female mortality in the first few
years of marriage is greatly influenced by mental
health issues. According to research (Rutter M. et
al., 1985.4 Ridley M et al., 2020). mental health
disorders like depression and anxiety are linked to
poor health outcomes and higher mortality rates.
Comprehensive treatments targeted at addressing
mental health concerns and lowering mortality risks
must include integrating mental health services into
basic healthcare, increasing knowledge of mental
health problems, and eliminating stigma.[?®l Another
issue that may hurt women’s health and well-being
and maybe raise death rates is a lack of autonomy
inside marriages. According to studies (Chowdhury
et al., 2018; Thapa et al., 2019), women with poor
decision-making capacity, financial dependency, and
resource access are more susceptible to unfavorable
health consequences. Women’s health can be
improved and mortality risks can be decreased by
promoting gender equality, giving women access to
education and economic opportunities, and fighting
for their rights in marriage partnerships.l°!

Conclusion

This study draws attention to the grave problem
of early marriage-related fatalities among Indian

women, particularly in the 18-22 age range. Many
victims are inadequate to deal with the responsibilities
of marriage, which has adverse implications. The
majority of deaths occur in the first two years of
marriage, and the husband’s behavior, which can
frequently be defined by unhappiness and impulsive
behavior, is significant. Socioeconomic status is
another factor, with lower middle-class women
being more vulnerable and having lower levels of
education emphasizing the need for empowering
and raising awareness. There are also apparent
effects of community and religion, with Hindu
victims and rural regions suffering more casualties.
To ensure young women’s well-being, it is crucial
that we tackle early marriages, promote education,
and build healthy relationships within marriages. To
stop these occurrences and make the legal framework
of marriage a safer place for women, governments,
communities, and civil society must work together.
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Abstract

Suicide is a global health concern. The risk of suicide is more in females compared to males. Reproductive health
related factors are the major reason for this increasing risk. The aim of the study is to find out the relationship
between menstruation and suicide and to find out if there is any relationship exists between any of the other
phases of menstrual cycle and suicidal behaviour. Hospital based cross sectional study was conducted in the
Department of Forensic Medicine, Government Medical College, Thrissur which is a tertiary care centre. The study
was done for a period of one year, from August 2015 to July 2016. The final sample size attained i.e the uterus
specimens of reproductive age group during the study period is 100. Thus 50 were taken as cases and the other 50
who died of any other cause other than suicide were taken as control. Majority of the study participants belongs to
20 years of age group among cases. Most of our study participants were married in our study, majority of the study
participants were above poverty line, no specific history of motivation towards suicide was found in majority of
the study participants followed by psychiatric problems and family problems. Hanging was the most common
method used for suicide. Among the cases majority of the study participants were in the late proliferative phase.
In our study majority of the study participants committed suicide in the early proliferative phase.
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Introduction profoundly by the suicide or the attempt made by
o ) a close friend or family member.! It was found that
Around one million people die every year due globally suicides constituted only 1.8% in 1998 where
as it increased to 2.4% by the year 2020.% Suicidal

ideationis the one whichis described as contemplation

to suicide. 10-20 million people attempt to suicide.
Annually 50-120 million people gets impacted
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about one’s own death. Suicide attempt is defined as
self injurious behavior with the implied or explicit
aim to die. Many risk factors which coexist along
with this behavior. They are panic disorder or post
traumatic stress disorder, drug misuse and cluster
B personality disorders. These risk factors which
coexist will change or accelerate the suicidal ideation
to suicidal attempt. In addition to this, women will
have other factors like menstrual cycle, pregnancy,
postpartum psychosis, abortion, marriage related
stressors which will accelerate women’s suicidal
tendency.*® Though both males and females are
victims of this unnatural form of death, gender
variation exist in both suicidal deaths and suicidal
attempt. According to some authors, attempt to
suicide was found to be 3 times more among females
compared to males but suicidal deaths are 3 times
more common in males compared to females®’. In
current scenario, the suicidal attempts in both young
and middle aged females have increased alarmingly.
The factors which are responsible for the suicide are
familial or social disharmony or mental depression.

The hormonal changes in the Menstrual
cycle occurs in both the Proliferative phase and
Secretory phase. From the first day of menstruation
to ovulation the phase is known as Proliferative
Phase. Secretory phase starts from ovulation till the
start of next menstruation. The hormonal changes
which occurs during these phases can lead to mood
swings, depression and also plays a major role in the
suicidal ideation. Many systematic reviews done in
these topics stated that more deaths are common
in proliferative phase.®1! In contrast some studies
stated that the deaths are more common in secretory
phase. But still no authenticative data is available in

this matter.

Materials and Methods

Study setting: Hospital based cross sectional
study was conducted in the Department of Forensic
Medicine, Government Medical College, Thrissur
which is a tertiary care centre. The study was done for
a period of one year, from August 2015 to July2016.

Inclusion criteria:

*  Women cadavers of reproductive age group
15-45 years which were determined cases of
suicide

Exclusion criteria:

* Age <15 years and > 45years
*  Decomposedbody
e Hermaphrodites

e Death occurring after 24 hours of suicide
attempt

* Bodies of pregnant women

Sample Size: Based on the Leenaars AA et
al'? study “Menstruation and suicide: A Histo-
Study” pl=25% and p2=4.5%.
Substituting in the below formula,

Pathological

—za+z8)2 X p X gp2

Z alpha(constant)=1.96, Z beta (constant)=0.84,
p=pl+p2/2, q=100-p, D=p1- p2

With 80% power, 95% confidence interval victims
were recruited for our study. The final sample size
attained i.e the uterus specimens of reproductive age
group during the study period is 100.Thus 50 were
taken as cases and the other 50 who died of any other
cause other than suicide were taken as control.

Data collection: Personal particulars like name,
age, gender, marital status, occupation, socioeconomic
status, motivating factors for the suicide, apparent
cause of death were collected. After getting blanket
consent from the relatives of the deceased, the uterus
specimens of the women cadavers of reproductive
age group 15-45 years coming for the autopsy in
this tertiary care centre were examined at the time
of autopsy. The fundus was caught hold and with
left hand it was pulled upward. With the right hand
the cervix was felt and the vagina was cut as low as
possible with the knife. The ligaments were severed
and the uterus intact with the ovaries and the tubes
were freed. The size of the uterus was measured.
Blade of scissors was introduced into the cervical
canal and the anterior wall was cut up to a distance of
lcm distal to the fundus in order to open the uterus.
Then the incisions were extended up to the horns.
The findings were noted. Subsequently a bit of uterus
measuring 5mm width which involves full thickness
of the endometrium to serosa was taken from the
fundal portion of the anterior wall was transferred
for the histo-pathological examination in freshly
prepared,10% buffered formalin solution, in sealed
bottles labeled with data, postmorterm number, age,
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police station and crime number. The 5 mm block of
average uterus tissue is fixed in 20 times its volume of
buffered neutral formalin for about 8 hours at room
temperature. Complete fixation required 12-24 hours
at room temperature. After fixation thin sections of
endometrium were taken from the uterus and kept in

capsules for processing.

Statistical analysis: After collecting the data,
it was entered in MS excel Windows10. Statistical
analysis was done in SPSS 23. Continuous data were
expressed in terms of Mean * Standard deviation
and Categorical variable were expressed in terms of
numbers (percentages). P value of <0.05 is considered

as significant.

Results

Majority of the study participants belongs to
20 years of age group 14(28%) followed by 26-30
years of age among cases 14(28%). In control group
majority were in the 26-30 years of age 13(26%). Most
of our study participants were married in our study
34(68%) followed by 43(86%). Majority of the study
participants were above poverty line 31(62%) in cases
and 44(88%) in control. (Table 1)

No specific history of motivation towards suicide
was found in 16(32%) of the study participants
followed by psychiatric problems 13(26%) and family
problems 13(26%). (Figure 1) Hanging was the most
common method used for suicide 27(54%) followed
by burns 21(4%). (Figure 2)

Among the cases majority of the study participants
were in the late proliferative phase 12(24%) followed
by early secretary phase 11(22%). In control group
most of the study participants were in early secretary
phase 12(24%) and in early proliferative phase
12(24%) followed by late proliferative phase 10(20%).
The difference between the groups were found t o

be not statistically significant. (Table 2)

In our study majority of the study participants
committed suicide in the early proliferative phase
18 followed by late proliferative phase 12. Nearly
50% of the study participants committed suicide
in this phase due to psychiatric problems 4(50%)

followed by family problems 2(25%). Psychiatric
problems 3(25%) and the financial problems 3(25%)
were the foremost cause of suicide in the late
proliferative phase. In early secretary phase family
problems were the foremost common cause 3(27.3%).
No specific history was the most prevalent cause in
the late secretary phase 5(45.5%) followed by family
problems 3(27.3%). In menstrual phase, majority of
the study participants who have committed suicide
have no specific history 4(40%) followed by family

problems as the second cause 3(30%).(Table 3)

Hanging was the most common method of choice
for suicide in 7(87.5%) of the study participants in the
early proliferative phase. In late proliferative phase
around 10(83.3%) of the study participants opted
for hanging followed by the poisoning 3(25%). Burns
was the most common method of choice for suicide in
early secretary phase 10(90.9%) followed by hanging.
In late secretary phase burns was the most common
method for suicide 6(66.7%). Hanging 7(70%) was
the most common cause of suicide in the menstrual
phase.(Table 4)

Table 1: Demographic characteristics of the study

participants
Variables Cases Controls
Age category 14(28%) 6(12%)
<=20 years 9(18%) 4(8%)
21-25 years 14(28%) 13(26%)
2(4%) 10(20%)
26-30 years
11(22%) 7(14%)
31-35 years
0(0%) 10(20%)
36-40 years
>4(0 years
Marital status Married | 34(68%) 43(86%)
Unmarried 16(32%) 7 (14%)
Socioeconomic 31(62%) 44(88%)
status Above poverty o o
line(APL) Below 15(38%) | 6(12%)
poverty line (BPL)
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Table 2: Classification based on endometrial phase

- T both in case and control group
Endometrial phase Cases Controls
Early proliferative 8(16%) 12(24%)
21 = 27
Late proliferative 12(24%) 10(20%)
Early secretary 11(22%) 12(24%)
Late secretary 9(18%) 7(14%)
m Hanging ® Burns = Poisoning Menstrual phase 10(20%) 9(18%)
Figure 2: Methods of suicide
Table 3: Distribution of motivating factors for suicide in each endometrial phase
Motivating factors Endometrial phase
Early proliferative | Late proliferative | Early secretary | Late secretary | Menstrual
phase phase Phase phase phase
Psychiatric problems 4(50%) 3(25%) 2(18.2%) 2(22.2%) 2(20)
Financial problems 0(0%) 3(25%) 1(9.1%) 1(11.1%) 0(0%)
Family problems 2(25%) 2(16.7%) 3(27.3%) 3(27.3%) 3(30%)
Health problems 0(0%) 2(16.7%) 0(0%) 0(0%) 1(10%)
No specific history 2(25%) 2(16.7%) 5(45.5%) 5(45.5%) 4(40%)
Total 18 12 11 9 10
Table 4: Distribution of method of suicide in each endometrial phase
Method Endometrial phase
Early proliferative | Late proliferative | Early secretary Late Menstrual
phase phase Phase secretaryphase phase
Hanging 7(87.5%) 10(83.3%) 1(9.1%) 2(22.2%) 7(70%)
Poisoning 0(0%) 3(25%) 0(0%) 1(11.1%) 1(10%)
Burns 1(12.5%) 2(16.7%) 10(90.9%) 6(66.7%) 2(20%)
Total 18 12 11 9 10
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Discussion

Suicidal death is considered as an important
indicator for the level of social, physical and mental
health of an individual. Suicide death always pose
a challenge for the Forensic expert as it is important
to find the risk factors, risk factors and the pitfalls
encountered by the victims. There is variation in
incidence of suicidal deaths in different age group
among women. This may be due to the marital
status, manner of commission of suicide, time of the
suicide attempt and different phases of menstrual
cycle. Variation can occur due to multiple factors like
psychological, socioeconomic, educational, cultural
and geographical differences.

In our study around 60% of the women belonged
to less than 30 years of age. This was similar to the
Biswas et al'® study where majority of the women
died of suicide 58.2% was less than 30 years
.This was also concurrent with the results shown by
AASRA™ where it was found according to a statistics
that 139 women suicides in a day were of age less
than 30 years. Similar findings were also seen in Patel
V15 work where it was published that women of 15-
29 years are the most vulnerable group of committing
suicide.

Majority of the study participants in our study
were married 77%.Similar results was also seen in
Biswas et al'® study where 68.1% were married and
the remaining 29(31.9%) were unmarried. This was in
par with the observations made in AASRA' where it
was found among 130 women who committed suicide
69 were housewives. Patel V!° in his publication
stated that marriage is found to be a psychological
factor associated with suicide. Randy A Sansone et
al'® also had similar results which is concurrent with
our study.

In our study hanging is the most common
method of suicide 27(54%) followed by 21(42%)Burns
and poisoning 2(4%).Similar results was also seen in
Balaram NA et al'? study and Dr surjith Sreenivas'®
study. This was in contrast to study done by Biswas et
al®where 54.9% of women preferred burns followed
by poisoning 27.5% and 6% hanging. In AASRA™
study majority consumed poison 33.1 % followed by

hanging 31.4%, 10% burning and 4% drowning.

In our study majority of the study participants
were in late proliferative phase 12(24%) followed by
early secretory phase 11(22%).This was in contrast
to Biswas et al'® study where majority were in early
secretory phase 45.1% followed by proliferative
phase 23.1%.Various studies were done to estabilish
the relationship, some were in favour of proliferative
phase and some in favour of secretary phase. No
significant relation was found in our study between
any of the phases of the mensturual cycle and the
completed suicide. Similar results was also seen in
Ekeberg O et al and Vanezis P.1%-%
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Conclusion

It is concluded in our study that there is no
significant correlation between any phases of
menstrual cycle and completed suicide. No specific
cause was the predominant reason motivating to
suicide in our study Suicides were common in
younger age group.

Recommendations: It is recommended to do
further studies to find out the hormonal and the
biological variations in the different age group and in
different period like day and night and its association
with the various phases of the menstrual cycle.
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Abstract

The ease of creating digital documents due to today’s technological advancements has led to a surge in white-
collar crimes involving forgery and manipulation. Detecting these digital document alterations presents a unique
set of challenges to forensic investigators. The present study aims to uncover a forgery in a digitally manipulated
document and demonstrate the successful detection of digital document alterations. This study examines a real-
life case to explore the methods utilized by forensic experts in detecting and evaluating document forgery. It
highlights the crucial role of digital forensic analysis in contemporary investigative procedures. This research
emphasises the significance of understanding document forgery and the need for robust forensic techniques in
detecting digital manipulation. Ensuring the integrity of digital documents is crucial in maintaining trust and
reliability in today’s information-driven era.
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Introduction become increasingly accessible and feasible thanks
to the advancements in digital technologylll. The
continuous advancement of technology has opened
possibilities for remote service provision across
various industries. In certain cases, service providers
now require individuals to submit their identity
documents or other essential paperwork remotely.
These documents play a critical role in processes
such as on boarding, admissions, travel document
processing, and implementing procurement systems.
While remote identification enhances convenience

In the current era, we are amid of the digital age.
Over the past decade, digital technology has emerged
as the primary means for generating, manipulating,
transmitting, = and  preserving  information,
knowledge, and intellectual property in the form of
digital data. Digital data encompasses a wide range
of dimensions, including audio, video, images, and
documents, serving as a vessel for expressing and
cultivating knowledge. The process of digitizing

data, including knowledge and intellectual assets, has by eliminating the need for in-person visits, it also
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introduces risks associated with fraudulent activities.
Fraudsters can exploit this system by using stolen or
fake documents, manipulating genuine document
scans or photos using graphic editors, or capturing
document images from screens of mobile devices or
computers. Additionally, the rapid evolution of deep
fake technologies presents new opportunities for
fraudsters to deceive unsuspecting individuals and
organizations!?l.

The evolution of digital technology has
revolutionized the concept of written documents
and has significantly impacted the landscape of
white-collar crimes. Perpetrators of forgery have
become more adept at utilizing technology due to
the innovative advancements that it offers. They
can now create falsified documents, with or without
signatures, using various skills and tools provided
by modern technologies. This ease of fabrication
has extended to crucial government documents,
wills, and educational certificates, making the art of
document forgery more accessible and manageablell.

Scanned and computer-generated documents
pose particular vulnerabilities to manipulation,
including text or page insertion, content alteration,
cut-and-paste manipulation, and the creation of
fraudulent composites using multiple genuine
documentsl*. Criminals take advantage of the
wide availability of image processing and editing
software tools, as well as web-based technologies, to
prepare fabricated digital documents or computer-
these
manipulated documents are presented as the sole

generated hard copies. In some cases,
evidence in a court of law, with the claim that the
original documents have been lost or destroyed.
Such forgeries, employing the techniques mentioned
above, complicate document-related issues, making
forensic detection significantly more challenging and
intricatel®].

Considering the continuous progress in science
and technology, discerning theauthenticity of digitally
fabricated documents or network-transferred files
has become increasingly challenging. To address this
issue, it is crucial for Forensic Examiners to remain
abreast of the latest technological and scientific
advancementsl®l. Therefore, the primary aim of this
study is to explore and elucidate various methods
used to identify forgery in digital documents. By

undertaking this research, valuable insights can be
gained into the techniques employed in forensic
examinations to detect and analyse manipulation,
further contributing to the advancement of digital
forensic analysis.

CASE OVERVIEW:

This study presents a case wherein authors
examined a document pertaining to an electrical
work (contract) worth lakh of rupees assigned to a
contractor by an organization of national repute. The
documentinquestion (Figure-1a) wasanauthorization
certificate that was submitted by the contractor in
a digital format (.pdf) on the procurement site. The
certificate purports to be issued by a manufacturer,
outlining their commitment to provide extensive
technical support and complimentary maintenance,
along with spare parts, to the contractor for a period
of seven years from the equipment’s supply date.
However, during the verification process with
the manufacturer, it was revealed that they had
never issued a document containing the specific
terms and conditions mentioned in the questioned
certificate. The manufacturer categorically denied
the contractor’s claims, asserting that they possess
the genuine original document issued to the
contractor. Furthermore, the manufacturer clarified
that they have never made any promises to provide
complimentary maintenance and spare parts for such
an extended duration to any dealer or contractor.

Based on their possession of the genuine
challenged the
They
contended that the document provided by the

document, the manufacturer

authenticity of the presented certificate.

contractor was forged, suggesting that the contractor
had manipulated the original document to suit
their requirements and increase their chances of
securing the contract. The manufacturer’s denial
and assertion highlight the discrepancy between the
terms and conditions mentioned in the questioned
certificate and the genuine document they issued.
An investigation was requested to establish the
authenticity of the questioned document and
determine the manipulations and provide any
other clue of evidentiary value after comparing the
questioned document with the standard document
(also in .pdf format) (Figure-1b) which was supplied
by the manufacturer.



48 Indian Journal of Forensic Medicine and Toxicology/Volume 18 No. 2 April-June 2024

| | |
m [ [ |
- - - -
warranty from the date of billing. Further

ARy
Fshall provide complementary maintenance and all spares and

L

accessories support for a period of 7 years as per international nonns from the date of billmg.

For any [urther the undersigned can be contacted either on his cell:

[ | Thank vou very much.

or his mail id:

Figure-la: Depicts the Questioned Document

Authorized Signatory
___n
_—
Regional Manager
u_N_ B jn
B B W R a

S ———
L N n_J N

T . . -
warranly from the date of billing. Fl.rrthcr‘ i shall provide all spares and accessories support for a period of 5

years as per international norms from the date of billing.

For any further the undersigned can be contacted either on his cell:

Thank you very much.
Authorized Signatory
L]
Regional Manager
mn h 5] I -I

B or his mail id:

Figure-1b: Depicts the Standard Document

EXAMINATION AND RESULTS:

A comprehensive examination was conducted
on both the standard document and the questioned
document to identify any visual irregularities or
inconsistencies. This involved scrutinizing various
aspects, including potential imperfections in forgery,
variations in design elements, discrepancies in fonts,
spacing between letters and words, uniformity of the
background, and overall alignment.

Furthermore, a detailed technical analysis of the
PDF files was performed to assess their authenticity.
This analysis encompassed investigating multiple

parameters, such as file signatures analysis, metadata
analysis, source identification, forensic examination
of all file components, and comparing hash values.

The aim of these examinations and analyses
was to identify any indicators of tampering or
manipulation in the questioned document. By
carefully assessing both the visual characteristics
and the technical attributes of the PDF files, a
comprehensive evaluation of their authenticity and
integrity was conducted.

During the preliminary visual examination of
both the standard and questioned documents, no



Indian Journal of Forensic Medicine and Tox

icology/Volume 18 No. 2 April-June 2024 49

visual inconsistencies were observed regarding the
font, design, spacing between letters and words,
crowding, or alignment. However, a notable
difference was identified in the tint of the stamp and
signature area when compared to the background of
the document (Figure-2a and 2b). This discrepancy
strongly suggested that the signature and stamp

marks were copied and pasted onto the questioned

horize

document.

Figure-2a &2b: Depicts copy-pasted signature.

After completing the visual examination, a
thorough technical analysis was conducted on both the
standard and the questioned documents. This analysis
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revealed several notable differences between the two
documents. The observed differences are as follows:

FILE SIGNATURE ANALYSIS

As part of the technical analysis, the file
signatures of both the standard and questioned
document files were examined. The findings revealed
a significant difference between the two documents.
The questioned document exhibited signatures of
two distinct file formats - one in .pdf format (Figure-3)
and the other in .jpeg format (Figure-4). On the other
hand, the standard document contained a single file
signature, specifically in .pdf format (Figure-5).The
process of file signature analysis involves comparing
file headers and extensions with a known database
of file signatures. This comparison serves two
purposes: validating the identified file signatures
and uncovering any hidden signatures that may be
present. In the case at hand, the presence of different
file signatures in the questioned document indicates
the utilization of both .pdf and .jpeg files. This finding
raises concerns about the authenticity and integrity of
the questioned document, suggesting the possibility

of file manipulation or unauthorized alterations.[®!
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METADATA ANALYSIS included variations in the creation date, author

Duringtheanalysisofthestandard and questioned
documents, a close examination of their metadata was
conducted. Metadata refers to structured reference
data that provides information about other data,
aiding in the sorting and identification of attributes of
the described information 7). The following metadata
parameters were observed and compared: creation
and modification date and time, software used for
document preparation, author name, PDF version,
and size of the document files.

Discrepancies were identified in the metadata
associated with the documents. These differences

Such
the
authenticity and potential alteration of the questioned

information, and modification history.

inconsistencies raised concerns regarding

document.

By analysing the metadata, insights into the

document’s origin, creation, and modification
can be obtained. These variations in the metadata
parameters between the standard and questioned
documents provide valuable evidence of potential
tampering or manipulation, highlighting the need
for further investigation to determine the extent and

nature of the alterations made.

Table 1: Depicts Metadata of the Standard and Questioned Files

File Properties Standard Document Questioned Document
Created Date & Time 29/12/2020 at 12:09:45 29/12/2020 at 12:09:45
Modified Date & Time 29/12/2020 at 12:09:45 01/01/2021 at 11:25:54
Accessed Date & Time 30/12/2020 at 02:24:36 01/01/2021 at 11:26:49
Author Device Owner’s Name NA

Size 153 KB 318 KB
Writing Application Microsoft Word 2016 NA

PDF Version 1.7 1.5

FORENSIC EXAMINATION OF FILE
COMPONENTS

A comprehensive forensic investigation was
conducted on all components of the PDF files.
Discrepancies were identified in the object layers
which includes variations in the arrangement of
objects like images, annotations, and form fields.
Such disparities indicated potential manipulation

of the questioned document. Anomalies were also
found in the embedded content within the PDF file.
This could involve discrepancies in the embedded
fonts, images, or multimedia elements, such as
alterations or substitutions. These irregularities
pointed towards possible manipulation of the
document’s content.
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HASH VERIFICATION

A comparison of the hash values was conducted
between the standard document provided by
the manufacturer and the questioned document.
The hash value of the standard document was
6016D0A47 ADEBSF20CF4380654990149,
the hash value of the questioned document was
E6BB2ED8SF35548E535E8EF1849F05595. These hash
values were found to be significantly different from

whereas

each other.

Hash values can be likened to fingerprints of a
file. They are generated by processing the contents of
a file through a cryptographic algorithm, resulting in
a unique numerical value that serves as an identifier
for the file’s contents. If any changes are made to
the file’s contents, even minor alterations, the hash
value will undergo a substantial change. In the case
of the standard and questioned documents, the
dissimilarity in their hash values strongly suggests
that the contents of the questioned document have
been altered or manipulated in some way. This
finding highlights the importance of hash value
comparison as a forensic technique to detect changes
or tampering in digital documents.[®]

These findings present compelling evidence that
the questioned document is a fictious by-product
of the original document. The fabrication process
involved skilled digital modifications carried out
using sophisticated digital processing tools and
techniques. The type and scope of the changes are
well beyond the capabilities of traditional document
faking procedures. As a result, such comprehensive
near-perfection modifications made on the source
in the

reproduced questioned document without the use

document could not have materialised

of digital technology, which gives exceptional
operational and technological flexibility and ease.
In the normal run of events, these types of devious
skill and technology manipulations are unlikely to be
observed by the recipient of a forged duplicate and
will go unnoticed by the casual observer.

Discussion

On the one hand, the study clarifies a classic
case of current technology’s incursion into document
fraud, and on the other, it indicates the perpetrator’s

level of mental manifestation and planning in the
crime’s implementation. As a result, the integrity of
documents is jeopardized with each innovation in
digital and reproduction technologies. The science
of forensic examinations is based on experience
and observations. Reasons must underpin science,
and these reasons must be able to be communicated
and assessed. Il As a result, when examining such
documents, a comprehensive approach backed by
technological know-how is required. Many times,
determining the authenticity or fraudulent nature
of a document requires only careful consideration
and correlation of all or a number of the various
attributes that comprise the document [, Because
technology has enabled the perpetrators to think
and go beyond the simple reproduction process
in creating such a spurious document from the
source document, drawing a qualified conclusion
of the authenticity of the standard and questioned
document on this basis would have been irrelevant
and even incorrect in this case. These attempted
changes in the genuine source document, of varying
kinds and dimensions, in order to generate a fictional
document, are in fact devious forgery attempts to
tamper with aspects that otherwise declare validity.
In such circumstances, the most conclusive technique
to prove document forgery is to identify the source
document from which it was createdl. Despite the
fact that the questioned document was shown to be
a forgery of the source document, the peculiarities
found in the questioned document were identified
as vestiges of the source document, which would
not have been identified if the source document was
not made available. These technologically based
attempts at data manipulation in the document are
aimed primarily at incorporating false elements of
variability, dynamism, and divergence to give it a
different look and appearance, as if it were originally
a product of a different preparation, in order to
confuse or mislead any potential investigation. The
mistaken belief that traditional methods of document
fraud continue in the world of digitized document
fraud or machine rendered document fraud implies
that manipulation of text size may go undetected. As
a result, forensic examiners are obligated to address
these new forms of evidence, which may be in an
electronic form of the source document in the digital
media. Forensic investigators cannot avoid and
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ignore such developments in computer technology
because they have a direct impact on the pattern of
crimes in the field .

Conclusion

The final output of manipulations done using
digital processes’ scope, constraints, and uncertainties
have become professional dangers, influencing
the quality and type of forensic expert’s findings.
Generally, there is no evidence of manipulation if
the original copy is not available. The sophistication
of the alteration, information about the case’s
conditions, and intuition can all be used as indicators
to distinguish conventional alteration from digital
alteration 1. Moreover, the document examiner’s
professional acumen, experience, and competence
play a critical role in revealing the truth through
innovative skills, continuous thought processes,
and objective interpretation of data related to all
forensic document problems that are a direct result
of modern technological advancement. Because of
advancements in the field of reproduction and digital
technology, the major threat of digitized document
fraud to the economy and society is unavoidable and
expanding, and our forensic readiness is critical. (5]
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Abstract

Background: Dental identification of deceased individual is a core task in the forensic dentistry. The accurate
recording of clinical procedures has become more important over the time because of the increasing trends of
lawsuits worldwide. Advances in imaging, root canal anatomy and restorative materials have been consistently
emerging in present research and practice. Hence, the purpose of this paper is to provide an update on
interrelationship between restorative dentistry and forensic personal identification.

Aim: To observe the effects of predetermined incineration temperatures (400 and 800) on unrestored and
restored teeth with different restorative materials, and its effect on length of tooth and volume of the pulp under
Stereomicroscope and CBCT.

Materials and Methods: 48 extracted premolar teeth were divided into 2 groups based on predetermined
temperatures and subdivided into 4 subgroups based on restorative material used. Subgroup i- Unrestored teeth,
Subgroup ii- class I Amalgam restoration, Subgroup iii- class I Amalgomer restoration and Subgroup iv- class I
Cention restoration. The Antemortem and postmortem records were compared using Stereomicroscope and CBCT.

Results: Teeth exposed to incineration at different temperatures will be analyzed under Stereomicroscope and CBCT.

Keywords: Forensic dentistry, Amalgam, Cention, Amalgomer, Stereomicroscope, CBCT.

Introduction Forensic odontology identified the victims of fire
Forensic odontology is a unique discipline accident in Paris, France in 1897is one of the branches

credited to the pioneering of Dr. Oscar Amoeda. of dentistry that deals with the proper handling
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and examination of dental evidence and proper
evaluation and presentation of the dental findings in
the interest of justice.l?3

In the history, teeth and dental materials have
been studied as an aid in the identification process
of human remains.* Forensic odontology in particular
has been found to be useful when the damage has been
caused by heat. Fire causes 1% of the global burden
of disease. An average of 1,80,000 deaths every year
occurs by burns. Several communities cremate dead
bodies at 760%-1150% resulting in the reduction of all
tissues to ashes except teeth & bones. 43

Restorative materials like Gold, Porcelain, Silver
Amalgam, Composite are often unaffected even after
prolonged exposure to fire. So the combination of
healthy and restored teeth is said to be as unique
as fingerprint. However the teeth & restorations
undergo some changes when exposed to fire. >

Most of the features that damage the oral tissues
and dental restorations can be seen directly by the
naked eye but but use of microscope as an adjunct
can be very helpful in observing the finer details
of dental tissues, the surface involved in the dental
treatment. 7

Radiographs of teeth are one of the components
of patients dental records and are definitive evidence
in the court.* Comparing the radiographic records
will exploits the matching of corresponding features
at two levels ie. external shape and internal
architecture. With the recent developments in the
endodontic imaging technology, the endodontic
cone-beam computed tomography (CBCT) records of
the root canal anatomy and post-treatment provide
particularly rich sources of the characteristics that
promote individualization. To date, limited studies
have been done on the 3-D technology using the CBCT
for the forensic analysis in human identification. 8

Thus a combination of both morphologic and
radiographic evidence would greatly enhance
identification. So it is important to study the effect of
heat on intact teeth and teeth restored with different
restorative materials clinically & radiographically.*

AIM

The purpose of the present study was to
observe the effects of predetermined incineration

temperatures (400and 800) on unrestored and
restored teeth with different restorative materials,
and its effect on length of tooth and volume of the

pulp under Stereomicroscope and CBCT.

Methodology
Inclusion & Exclusion Criteria:

Intact human permanent premolar teeth collected
from institutional tooth bank which were extracted
due to orthodontic and periodontal purposes with
mature apex were included and teeth with root crack,
internal resorption, external resorption, caries were
excluded.

Preparation Of Specimens:

In this study, freshly extracted 48 intact human
permanent premolars extracted due to orthodontic
and periodontal purposes were collected and stored
in saline until use. GV Black’s class I cavities of depth
and width of 2mm were prepared using diamond

burs with water coolant (Figure 1)

Figure 1: preparation of class I cavity on the
specimens

Grouping:

A total of 48 teeth were divided into two groups
based on incineration temperatures and further
subdivided into four groups based on material used
(Figure 2). From each subgroup half of the samples
were evaluated for radiographic changes and other
half for microscopic changes under CBCT and
Stereomicroscope respectively.

Group 1 - 400°C
Group 2 - 800°C

Subgroup 1 - Control
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Subgroup 2 - Amalgam(N=6)
Subgroup 3 - Cention (N=6)

Subgroup 4 - Amalgomer (N=6)

COMNTROL
(N=6)

AMALGAM

GROUP 1 (1=6)
400" CQN=24)

CENTION
(N=6)

AMALGOMER
(N=6)

43 PREMOLAR
TEETH

COMNTROL
(M=6)

AMALGAM

GROUE I (H=6)
800"C(N=24)

CENTION
(N=6)

AMALGOMER
(N=6)

Figure 2: grouping of the specimens

After

were manipulated according to manufacturer’s

grouping, the restorative materials
instructions and were restored in respective groups
(Figure 3). Then the teeth were subjected to CBCT
and Stereomicroscope and these were considered as

antimortem records.

Figure 3: Restoration of the specimens using
different restorations

The samples were then subjected to pre-
determined incineration i.e-400 and 800 in a digital
burnout furnace for 15 minutes with an incremental
frequency of 30 /minute in 2 cycles. After
incineration teeth were again subjected to CBCT
and Stereomicroscope and these were considered as

postmortem records.

Results

Theresults were obtained by comparing both ante-
mortem and post-mortem reports. The microscopic
changes were compared under Stereomicroscope at
20x magnification and radiographic changes were
compared using Cone Beam Computed Tomography.

At 400 Stereomicroscopic changes revealed
discolored teeth intact crowns and loss of enamel
translucency and root surface presented with minute
vertical fracturelinesinalmostall samplesirrespective
of the group, amalgam surface showed increased
granularity with intact marginal adaptation, in both
Cention and Amalgomer group teeth presented
with discolored restoration and contraction of the
restorative material along the margins which was
more pronounced in Cention group (Figure 4,5).

The CBCT changes revealed no significant
changes in all groups except a thin radiolucent line
extending till the base of the restoration in both
Cention and Amalgomer groups.

At 800all the teeth were fragile, discolored and
fragmentation and vertical fracture lines were more
pronounced in all the groups, Stereomicroscopic
changes revealed discolored dentinal tubules
in control group, and even fragmented portion
showed intact Amalgam restoration with granular
changes, and dislodgement of restoration was seen
in both Amalgomer and Cention groups but more

pronounced in Cention group.

400 °C
Antemortem Postmortem
records records
A)
B)
C)

D)
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Figure 4: Stereomicroscopic Changes observed at
400 °C in all groups a) Control group b) Amalgam
group c) Cention group d) Amalgomer group

800 °C

Antemortem Postmortem

records

records

Figure 6: CBCT Changes observed at 400°C 800°C
in all groups a) Control group b) Amalgam group
¢) Cention group d) Amalgomer group i) and iii)-
Antemortem records ii) and iv) postmortem records

Discussion

Identification of burned victims through forensic
dental analysis is difficult due to total loss of soft
tissues. In such cases forensic odontology plays an
important role in the medico-legal investigations
dental
temperatures to certain extent as they are extremely
hard.!

because the remains can withstand

Incidents such as the domestic fires of up to
649°C, burning of gasoline occur at around 800-
1000°C and cremation of individuals happens at

around 760-983°C. So In this analysis, the teeth were
subjected to two different temperatures of 400°C and
800°C, simulating different temperatures for various
fire incidents. The temperature of fires accidents
depends on several factors, including the duration of
the combustion, whether the place of the incident is
an open or closed space, the materials used to stop
the fire and the quality of the oxidant. 7

In the present study, the period of 15 min was
selected for the exposure to the heat, following a
previously described methodology (Patidar etal.2010;
Pol et al. 2015), in which the authors concluded that
the changes that occurred in the materials after 60
min were no different from those that occurred after
they were exposed to the heat for 15 min. 8

Identification of individuals through dental
records is dependent upon finding similarities
between teeth and restorations present in a known
person’s dental records and those present in an
unidentified deceased, so adequate information on
the dental condition prior to death must be available.”
The National Registry of Forensic Odontology has
requested to various dental colleges to maintain
dental records of patients and keep them updated
at regular intervals. Arora and Bansal also proposed
a meticulous plan for linking dental records with
Aadhaar database. 1

Considering the scarcity of literature that
correlates the properties of dental restorative
materials to the forensic field, this study aimed to
evaluate the effect of heat on restorative materials
like Amalgam, Cention and Amalgomer. Among
them Amalgam showed highest resistance to heat
followed by Amalgomer.

Silver amalgam initially (at 400°C) showed loss
of glaze, expansion, and finally at 800°C, globule
formation and splintering which was in accordance
with the study done by Patidar et al 2010.°Merlati
G 2004 also observedformation of globules and
increased granularity due to mercury evaporation
which was also observed in the present study at
both temperatures i.e., 400°C and 800°C. Despite
disintegration of the crowns, at different temperature
levels Amalgam remained in place and maintained
their shape which indicates its high resistance to heat.
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Its resistance is also due to more significant quantity
of crystallization reactions, that leads to more vy
phases than y1 and y2 phases. 111

Amalgomer CR is a recently introduced direct
esthetic posterior GIC which is said to have strength
comparable to that of Amalgam due to addition of
ceramic particles. In addition to having mechanical
strength approximating that of Amalgam, is free of
shrinkage has the excellent wear resistance, and has
superior radio opacity. It is the first study to use
Amalgomer for personal identification. Amalgomer
showed contraction along the margins due to loss of
water, discoloration of material and loss of material
at high temperatures when compared to amalgam.
Amalgomer showed least resistance to heat when
compared to amalgam. 1012

GIC restoration cracked at a low temperature of
200°C and fragmented at 800°C according to study
done by Pol et al. 2015.>1* Raghavan et al. 2017 also
found in his study that when teeth subjected to heat
GIC was found to be least resistant.

Cention N is a novel bulk fill direct posterior
restorative material based on “Alkasite” technology
(a subgroup of the composite resin). Its advantages
include bulk placement, optional light curing optimal
physical/ mechanical
esthetics. 1314

properties and  superior

It was the first study to evaluate Cention for
personal identification and results have showed that
there was discoloration at lower temperature because
composite resin materials begin to decompose due
to volatilization of their organic component and
complete loss of material in most of the samples
at higher temperatures which indicated its least
resistance to heat when compared to other restorative
materials used in this study. 1516

In the control group teeth showed discoloration
due to heat energy denaturing the bonds within the
helical collagen molecules.!” The collagen then takes
on a more haphazard arrangement that affects the
absorption of the visible light spectra and also cracks
and fractures increased as temperature increases in
accordance to Rossouw et al -1999 and Muller et al-
2010suggesting these plays a role in identification of
burn victims. 1819

In the present study, tooth length and pulp
volume changes are more significant at high

temperatures (800 °C) which was in accordance to the
study done by George et al-2018.°

Apart from conventional methods, in this study
advanced techniques such as CBCT was used as it
allows a 3-dimensional record of teeth. Studies also
proven that CBCT allows for the accurate calculation
of tooth volumes, and the method is highly
reproducible because of the good interexaminers’
agreement. 2

Conclusion

Forensic dental identification of burnt victims is
often a daunting task. Teeth and dental restorative
materials aid as valuable adjunctive in identification
of burnt victims. The gold standard Amalgam shows
higher resistance to heat followed by Amalgomer
and Cention. The implementation of 3D technological
advances offers a more accurate method and
enhanced inter-relation of restorative dentistry and
forensic personal identification.
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