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Abstract

Although suicide constitutes a critical social and health problem, it is a preventable death cause. The present study aimed to provide epidemiological data to the programs
that can be developed to determine and prevent suicide risk through the retrospective examination of 126 suicide-originated autopsies conducted between 2010 and 2019.
The mean age was 41.40+19.58 years. 18-40 age group had the highest incidence for both sexes. The male-female ratio was 2.5:1. Data obtained in this study showed that
although the home was the most common location and hanging was the most common method of suicide, a statistically significant difference was found in the distribution
of suicide locations and methods based on sex (p<0.05). There was a statistically significant difference only in firearm use in the distribution of suicide methods based
on age groups. The firearm was used by 38.5% of pediatric cases. Menstrual bleeding was detected in 56.5% of women of reproductive age. Almost half of the relatives
(48.4%) did not know that the decedents had problems leading to suicide. 24.6% of the cases had a psychiatric diagnosis, which was depression, in 51.6%. Access to chil-
dren to firearms is thought-provoking, especially in adolescent suicides. Important legal restrictions and punishments on the supply and possession of firearms and raising
public awareness are necessary. One of the most striking findings of this study was that nearly half of the relatives did not know that the decedent had a problem leading
to suicide. Unawareness of suicide clues by the relatives constitutes an important problem causing the deprivation of psychosocial support for the individuals and shows

that training programs for society are needed to prevent suicide.
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Introduction

As a critical global public health problem, suicide causes
more deaths compared to breast cancer, wars or murders.
Approximately 800.000 individuals die due to suicide every
year. Changing from country to country, the average rate of
age-standardized suicide-originated deaths was reported as 10.5
per 100.000 cases based on 2016 data. This rate was reported
higher in males (13.7 per 100.000) compared to females (7.5
per 100.000) [1]. Turkish Statistical Institute (TSI) data showed
that the number of suicidal deaths in Turkey was 3406 in 2019
(4.12 per 100.000) and 3161 in 2018 (3.88 per 100.000) [2, 3].

The definitions of suicide and suicidal behavior have always been a
controversial topic in the literature [4]. Crosby et al. defined suicide
as death occurring due to the self-directed injurious behavior of an
individual aiming to die [5]. Use of concepts, such as completed
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suicide, suicidal attempt and the suicidal tendency, is suggested
while using suicide-related terminology [6]. Contemporary
theoretical models trying to account for suicidal behavior emphasize
the complicated interaction between biological, environmental,
psychological and social factors. The possibility of these factors
to influence each other and the dependent variable is high [7-9].
Suicide rates generally vary according to sex and life experiences,
while the used methods vary according to the countries. Global
suicides are mostly related to psychiatric diseases and while
depression is the most important, substance abuse and psychosis
are among other important risk factors [6]. Apart from these risk
factors, there are also studies reporting altitude and climate of the
residence among the risk factors [10].

Suicide is a preventable death cause although it constitutes an
important social and health problem and it is a subject examined
and tried to be solved by many different disciplines. Forensic
Medicine discipline also applies autopsy in completed suicide
cases. Defining the characteristics of the individuals ending their
lives through suicide in the city of Isparta, this study aimed to
provide epidemiological data to the interventions which may be
developed to prevent suicides.
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Materials and Methods

Examining the reports of 1324 forensic corpse examinations and
autopsies applied in the city of Isparta between January 1, 2010,
and December 31, 2019, 126 suicidal death cases were included
in this study. Autopsy and scene examination reports and previous
medical documents of the cases were retrospectively examined
for age, sex, suicide method, incident location, suicide time,
psychiatric diagnosis, suicide-leading conditions and whether
menstrual bleeding was detected based on genital examination and
uterus dissection findings of the women at reproductive age during
the autopsy. The ages below 18 were taken as pediatric and the
ages of 65 and above were taken as elder groups. The age range of
18 and 64 was examined in two groups as 18-40 and 41-64. “SPSS
for Windows 17.0” package program was used for data analysis.
For descriptive characteristics, constant variables were given as
mean =+ standard deviation and discrete variables were given as
number and percentage. Pearson chi-square test and Fisher's exact
test were used for group comparisons. p < 0.05 was regarded as
statistically significant.

Ethical approval was obtained from Siileyman Demirel University
Clinical Research Ethical Committee with date 26 January 2021
and number 29, and Helsinki Declaration rules were followed to
conduct this study.

Results

Autopsies of suicide-originated deaths constituted 9.51% of 1324
forensic postmortem examinations applied to the Department
between January 1, 2010, and December 31, 2019. Although the
lowest number was observed in 2012 and the highest number was
observed in 2017 based on the yearly evaluation, a statistically
significant proportional difference was not detected in the total
number of forensic autopsies. Similarly, a statistically significant
proportional difference was not found in the sex distribution of
suicide-originated autopsies based on years (Figure 1).
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Figure 1. Distribution of autopsies based on years and sex.

With an age distribution between 12 and 90, mean age was
41.40£19.58, 71.4% of the cases were male and 28.6% were
female. Male/female ratio was 2.5:1. Marital status information
was available for 85.7% (n=108) of the decedents, and 46% of
them were married. Hanging was the most common suicide
method with 60.3%, while home was the most common incident
scene in all cases with 69.8%. 15.9% of the cases had attempted
suicide before and only 5.9% of the cases had left a suicide note.
Evaluating the suicide causing conditions of the cases based on
the information provided by the relatives, 48.4% of the cases did
not have any problems/had any problems the relatives knew about,
while the relatives stated that 26.2% had psychiatric problems.

Med Science 2021;10(4):1138-44

When previous medical documents of the cases were examined,
no psychiatric diagnosis was found or the medical documents
were unreachable in 75.4% and depression was the most common
diagnosis in 12.7% of the cases (Table 1). Among 28 cases using
fircarms as a suicide method, 60.7% used shotguns and 39.3%
used pistols and the targeted body regions were head in 78.6%,
chest in 17.9% and abdominal areas in 3.6%. When the 13 cases
using the toxic substances as suicide methods were examined,
61.5% used drugs, 23.1% used organophosphate and 15.4% used
corrosive substance.

Table 1. Overall characteristics of study sample

n
+ o,
Mean + SD (=126) %o
Total 41.40+19.58
Age Male 41.58+19.69
Female 40.97+19.56
Male 90 71.4
Gender
Female 36 28.6
Hanging 76 60.3
Suicide Firearm use 28 222
method Poisoning 13 10.3
Jumping from height 9 7.1
Home 88 69.8
Place of Open area 22 17.5
incident Prison 5 4
Other 11 8.7
Psychological problems 33 26.2
Conditions pamily problems 21 16.7
causing
suicide* Economic 11 8.7
None/Unknown 61 48.4
Previous Yes 20 159
suicide story  Ngope 106 84.1
Yes 7 5.6
Suicide Note
None 119 94.4
Depression 16 12.7
Bipolar Disorder 4 3.2
Psychotic disorders 3 2.4
PTSD 2 1.6
Psychiatric .
. Alcohol/substance addiction 2 1.6
diagnoses**
Anxiety disorder 2 1.6
Dementia 1 0.8
Sexual identity disorder 1 0.8
None/Unreachable 95 75.4

*Learned from relatives
**Learned from previous medical documents
PTSD=Post-traumatic stress disorder

Evaluating the cases for age groups and sex, 10.3% of the cases
were under 18 and 42.9% were between 18-40 years of age and the
number of male cases were higher than females in all age groups
excluding those under 18 but no statistically significant difference
was found in sex distribution based on age groups (fisher’s exact
test, p>0.05) (Table 2).
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Table 2. Distribution of cases based on age and sex
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Male Female Total
Age groups

n %* n %* n %o *
<17 6 6.7 19.4 13 10.3
18-40 41 45.6 13 36.1 54 429
41-64 32 35.6 11 30.6 43 34.1
>65 11 12.2 5 13.9 16 12.7
Total** 90 71.4 36 28.6 126 100

*Column percentage is provided. **Row percentage is provided. p>0.05

Sex distribution of the cases based on suicide method, incident
scene, conditions leading to suicide, psychiatric diagnosis and
the season and month of suicide is provided in Table 3. Although
the most common suicide method was hanging in both sexes, a
statistically significant difference was detected in the distribution
of methods (fisher’s exact test, p=0.019). The most common
incident scene was home for both sexes and a very low percentage
of women committed suicide outside home and a statistically

Table 3. The relationship between sex and —the characteristics of suicides

significant difference was detected in the distribution of suicide
scenes based on sex (fisher's exact test, p=0.022). A statistically
significant difference was not detected concerning psychiatric
diagnosis distributions based on sex. The most common suicide
seasons and months were autumn and October for women and
summer and August for men, but no statistical difference was
detected in their distribution (p>0.05).

Total Female Male
n %o** n %* n %* p-value
Hanging 76 60.3 19 25 57 75
Firearm use 28 223 5 17.9 23 82.1
Suicide method 0.019
Poisoning 13 10.3 8 61.5 5 38.5
Jumping from height 9 7.1 4 44.4 5 55.6
Home 88 69.8 32 36.4 56 63.6
Open area® 22 17.5 2 9.1 20 90.9
Place of incident 0.022
Prison 5 100 - 0 5 100
Other 11 8.7 2 18.2 9 81.8
Psychological problems 33 26.2 10 30.3 18 69.7
. . . Family problems 21 16.7 6 28.6 15 71.4
Conditions causing suicide . 0.135
Economic 11 8.7 - 0 11 100
None/Unknown 61 48.4 20 32.8 41 67.2
Depression 16 12.7 6 37.5 10 62.5
Bipolar disorder 4 3.2 1 25 3 75
Psychiatric diagnosis Psychotic disorders 3 2.4 1 333 2 66.7 0.922
Other 8 6.3 2 25 6 75
None/Unreachable 95 75.4 26 27.4 69 72.6
Spring 25 19.8 32 17 68
Summer 36 28.6 19.4 29 80.6
Season 0.134
Autumn 39 31 16 41 23 59
Winter 26 20.6 5 19.2 21 80.8
January 5 4 - 0 5 100
February 11 8.7 3 27.3 8 72.7
March 5 4 2 40 3 60
April 9 7.1 4 444 5 55.6
May 6 4.8 1 16.7 5 83.3
June 9 7.1 1 11.1 8 88.9
Month 0.349
July 16 12.7 5 31.2 11 68.8
August 15 11.9 2 13.3 13 86.7
September 13 10.3 6 46.2 7 53.8
October 14 11.1 7 50 7 50
November 12 9.5 3 25 9 75
December 11 8.7 2 18.2 9 81.8

*Row percentage is provided. **Column percentage is provided. “Stable, warehouse, construction site. "Garden, park, field
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When the suicides were examined for the day of the week, a
statistically significant difference was not detected although
Tuesday had the highest rate of 22.2% (Figure 2).
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Figure 2. Distribution of suicide cases based on the days of the week

Table 4. Distribution according to the death location based on suicide method
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The distribution of death places based on suicide method is
provided in Table 4. While death place was the incident scene in
93.4% of hanging cases, hospital treatment rates of individuals,
especially in the methods of poisoning and jumping from a height,
among other methods, were detected quite high and a statistically
significant difference was detected in the distribution of death
places based on method (fisher’s exact test, p=0.000). 56.6% of
the 23 cases who died in the hospital died within the first 24 hours,
21.7% died within the 1-10™ day, and 21.7% died after the 10" day
of treatment.

Hanging had the highest rank in all age groups in the distribution
of suicide methods based on age groups. There was a statistically
significant difference in the distribution of firearm use based on
age groups (fisher’s exact test, p=0.029) (Table 5).

Death location

Place of incident

Hospital Total

Suicide Method p-value
n Yo* n Y%o* n Yo**
Hanging 71 93.4 5 6.6 76 60.3
Firearm use 21 75 7 25 28 222
Poisoning 6 46.2 7 53.8 13 10.3 0.000
Jumping from height 5 55.6 4 44.4 9 7.1
Total* 91 72.2 35 27.8 126 100
*Row percentage is provided. **Column percentage is provided.
Table 5. Distribution of suicide methods based on age groups
Age groups
Suicide Method 0-17 * 18-40 * 41-64 * >65*
n % n % n % n % p-value
Hanging 6 7.9 31 40.8 26 342 13 17.1 0.239
Firearm use 5 17.9 15 53.6 8 28.6 - 0 0.029
Poisoning 2 15.4 5 38.5 4 30.8 2 15.4 0.817
Jumping from height - 0 3 333 5 55.6 1 11.1 0.630
Total* 13 10.3 54 42.9 43 12.7 16 12.7

* Row percentages are provided

Based on the uterus findings in the autopsies of suicide-originated
deaths of 23 women at their reproductive ages (15-49 age group),
56.5% had menstrual bleeding.

Discussion

Male/female rates were reported between 1:1.8 and 1:3.5 in the
studies on living cases who attempted suicide [11-13]. When
autopsy studies on completed suicides in Turkey and other
countries were examined, high male/females rates changing
between 1.6:1 and 3.7:1 were observed contrary to those reported
in suicide attempts [14-21]. In line with the findings of similar
studies in the literature, male/female ratio was detected as 2.5:1
in this study. Higher life-threatening role of unemployment and
other economic factors in males compared to females and higher
use of death-causing suicide methods by males explain the higher
rate of completed suicides in males [22, 23]. Findings of our study
and literature show that male sex is among the most important risk
factors for completed suicides.

The average age determined as 41.40+19.58 in this study was
consistent with literature [14, 15, 18, 23-25]. 18-40 was the age
group in which suicide was the most common with a rate 0f42.9%.
Based on TSI data, this age group again constitutes nearly half
of all suicide-originated deaths [3]. Forensic autopsy studies in
Turkey also provided similar findings [15, 17, 18]. A statistically
significant difference was not detected among male/female rates in
the distribution based on age groups, 18-40 age group stands out
as an important risk group for completed suicides.

When the distribution of suicide methods was examined in this
study, hanging was detected as the most commonly used method
in both sexes and in all age groups parallel to other autopsy studies
conducted in Turkey [15, 17, 18, 20]. Hanging was also reported
as the most common method in a metaanalysis study examining
studies conducted in eight countries in the East Mediterranean
Region and in studies performed in countries like Australia and
Thailand [26-28]. However, the most commonly used method was
reported as a firearm in studies conducted in some provinces of
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the United States of America [23, 29], while it was jumping from
height in Singapore and Hong Kong [30, 31]. The geographical
differences observed in the methods used were evaluated to be
related to the reachability of the methods. This difference from
other countries may be caused by the harder accessibility of
firearms in our country compared to the United States of America,
an abundance of high buildings and given that people live in these
buildings in Singapore and Hong Kong. In addition to the easier
accessibility of hanging material, faster, painless and inevitable
death it provides can explain why hanging is the most common
method. The statistically significant difference found in the
distribution of the methods based on death locations (incident
scene - hospital) in this study supported this condition. Rates
of deaths not taking place in incident scene but during hospital
treatment were detected as 6.6% in hanging, 25% in firearm use,
53.8% in poisoning and 44.4% in jumping from height.

A statistically significant difference was detected when we
compared the distribution of used suicide methods based on sex.
After hanging, intoxication in females and firearm in males were
used significantly more commonly as a suicide method. Suicide
methods used by women are generally more easily reachable and
contain less violence. The use of methods containing less violence
by women was claimed to be caused by their concerns about their
body appearance and also having less intention to die [24].

There was no statistically significant difference in the methods of
hanging, poisoning and jumping from height when the distribution
of the suicide methods used was compared based on age groups,
but there was a significant difference in the distribution of firearm
use based on age groups. Among 28 cases using firearm, 53.6%
were in 18-40 and 28.6% were in 41-64 age groups, while 17.9%
were under 18 years of age. No firearm use was observed in the
age group of 65 and above. In a study conducted by Kaya et al.
on 525 completed suicide cases of individuals aged 60 and above,
firearm usage rate was detected as 18% and it was reported that
the difficulty of firearm supply compared to other methods could
have caused this [32]. Firearm usage was detected in 38.5% of
pediatric suicide cases in our study. This rate was reported as
28.8% in the study conducted by Demir et al [18]. A systematic
review on pediatric suicides reported that the suicidal death
possibility of children living in areas with high gun access rates is
twice higher, and more importantly, their firearm usage possibility
is seventy times higher [4]. Keeping firearms at home constitutes
an important risk factor, especially for adolescent suicides.

Suicides in our study mostly (69.8%) occurred at home. Home was
again the most commonly reported suicide place (54.1% - 85%)
in the studies conducted in different cities of Turkey and other
countries [15, 18, 23, 28, 32]. Home is regarded as a convenient
environment for suicidal behavior given that it covers a low
number of preventing factors for the individuals aiming to commit
suicide and that it is the environment where people feel safest
[32]. Although the most common place for suicide was detected
as home in both sexes in our study, the incident place distribution
based on sex was statistically significantly different. 90.9% of the
individuals committing suicide in an open area, and 81.8% of the
individuals committing suicide in closed places were male. It was
observed that women did not prefer places outside the home as a
suicide location.
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Neurochemical changes formed on the human body by season-
related environmental conditions, such as high temperature,
sunlight, low precipitation rate and moisture, are reported to
be effective on suicidal behavior [10]. The number of suicides
was reported to be highest in spring in Denizli, summer in
Kahramanmarag and winter in Mersin based on other studies on
completed suicides in different cities of Turkey, while suicides
were high in spring in lowa and winter in Bangkok based on the
studies conducted in other countries [18, 20, 23, 28, 33]. Similar
differences were also observed in the distribution of suicides based
on months [15, 18, 34]. The suicides were mostly committed in
autumn with a rate of 31% and in summer with a rate of 28.6%
in our study. Suicide-originated autopsies were performed mostly
in July, August and October, respectively, when examined on a
monthly basis. However, no statistically significant difference
was detected in the distribution of suicides based on months and
seasons.

Evaluating the suicide causing conditions of the cases based on
the information provided by the relatives, the relatives stated that
48.4% of the cases did not have any problems/had any problems
they knew about, while they stated that 26.2% of the cases had
psychiatric, 16.7% had familial and 8.7% had economic problems.
In the study conducted by Persons et al., the condition of not
knowing the conditions leading to suicide was detected as 22.07%
[23]. One of the important findings of this study was that nearly
half of the relatives of the decedents did not know that they had
a problem leading to suicide. Unrecognition of suicide clues by
relatives attracts attention as a significant risk factor causing the
social support and medical aid deprivation of the individuals.

It was reported that psychiatric diseases were responsible for
the majority of suicides and suicide attempts, suicide incidence
in individuals with the psychiatric disease was at least 10 times
higher than the general population, and most of the other causes
were related to interpersonal and economic problems [6, 23]. In
an autopsy study on 394 cases in the United States of America,
a psychiatric diagnosis was not present or reachable in 54.1% of
the cases, while 45.9% had a psychiatric diagnosis [14]. Another
autopsy study reported psychiatric disease detection rate as 37%
[23]. 24.6% of the cases were observed to have a psychiatric
diagnosis when previous medical documents of the cases were
examined in our study. When the diagnosis distribution of 31
cases with a psychiatric diagnosis was examined, 51.6% had
depression, 12.9% had bipolar disorder and 9.6% had psychotic
disorder diagnoses. In line with the results of our study, suicide
risk was reported to increase, especially in psychiatric diseases,
such as depression, bipolar mood disorder and schizophrenia and
depression with a suicide prevalence, changing between 13.1%
and 59.2% was the main risk factor [6, 23, 35].

The relevant literature reported that the fluctuations in estradiol
(E2) and progesterone (P4) among ovarian hormones during
the monthly menstrual cycle could cause an increase in suicide
risk and the studies showed significant individual changes in
the neurobiological sensitivity forming due to normal hormone
changes. Normal monthly flux was reported to cause negative
mood and behavioral changes in some women "sensitive to
hormone” [36, 37]. In many cross-sectional studies reviewed by
Saunders and Hawton, an increase was reported in hospitalization
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risk due to suicidal behavior in perimenstrual weeks (before and
during menstruation) [38]. Although the pathophysiology of
hormone sensitivity has not been completely understood yet, it is
predicted as a risk factor for suicide [36]. When the uterus findings
of 23 women of reproductive age (ages of 15-49) were examined
in the suicide-originated female deaths in our study, detection of
menstrual bleeding in 56.5% of the women in this age group was
supportive for increased suicide behavior risk in perimenstrual
weeks.

Conclusion

While women committed suicide at much higher rates compared
to men, this condition is reverse in completed suicide rates. Age
group of 18-40 stands out as the riskiest age group for both sexes.
The perimenstrual period was also observed among the risk factors
in women at reproductive age; however, more advanced studies
are needed. Although hanging is the first selection among suicide
methods, firearm use is also quite common. Access to children
to firearms is thought-provoking, especially in pediatric and
adolescent suicides. Important legal restrictions and punishments
on the supply and possession of fircarms and raising public
awareness are necessary. One of the most important findings of
this study was that nearly half of the relatives of the decedents
did not notice that they had a problem leading to suicide. Suicide
clues unnoticed by the relatives constitute an important problem
causing the deprivation of social support and psychiatric follow-up
and treatment for the individuals and show that training programs
are needed for the whole society to prevent suicides.

Limitations

Although the number of cases in this study was at an expectable rate
for the population of Isparta, it was relatively low. Unreachability
of all demographic data of the cases due to its retrospective
character and the lack of histopathological examination despite
the detection of uterus dissections and menstrual bleeding in the
autopsies were some of our limitations in the present study.
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