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Abstract
Introduction: Firearms are often used to commit suicide, especially in countries where firearms are easily available.
This research was conducted to identify the patterns of suicide firearm deaths; socio-demographic profile, past
history, circumstantial facts, weapons used, autopsy, and toxicology analysis.
Methodology: A descriptive-cross-sectional study was conducted. All autopsy reports with investigative narratives,
police reports, scenes, and autopsy photographs were perused from 2016 to 2012 using data collection forms.
Purposive sampling was used to collect 200 suicide firearm deaths.
Results: Out of 3150 deaths, 12% (n=391) were suicides. Of them, 200 (51%) were suicide firearm deaths. There
were 90% males. Ages ranged from 13 to 91 years and 51% were less than 40 (<40) years victims. According to
circumstances, 13% notified by suicide letters, 74% occurred at home, and eye witnessing (p=0.003) and hearing
(p=0.021) of the suicide were significantly associated with age <40 years. Past history included; medical illnesses
(19%), suicide attempts (10%), domestic issues (31%), and occupational familiarity with firearms (31%).
Occupational familiarity was significantly associated with whites (p=0.034) and <40 years victims (p=0.001<0.05).
Automatic pistols were used by 57% and revolvers by 27%. The use of handguns was significantly associated with
females (p=0.029). The Head was the commonest region involved (88%) and the entry wound in the head was
significantly associated with <40 years of victims (p=0.003<0.05). Blood for alcohol was positive at 16%.
Performing toxicology tests significantly associated with age <40 years (p=0.000), occupational familiarity
(p=0.001) and absence of medical illnesses(p=0.018). A full autopsy was performed on 66%. Head injury as the
cause of death is significantly associated with age <40 years (p=0.018<0.05).
Conclusion: Age, gender, race, medical conditions, and occupational familiarity are significantly associated with
suicide firearm deaths. The white race is significantly associated with familiarity with firearms. Females have more
predilection to handguns. Performing toxicology is higher with the absence of medical illnesses, occupational
familiarity, and age <40 years.
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Introduction
In the USA, suicide is now among the three leading
causes of death among those aged 15–44 years (in
both sexes); these figures do not include suicide
attempts, which are 20 times more frequent than

successful suicides. The rates of suicide among
young people have been increasing to such an extent
that they are now at the highest risk in a third of all
developed/developing countries.[1]
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The use of firearms for self-defense is widespread,
however, they are often used to commit suicide,
especially in countries where firearms are easily
available. There are different types of firearms, and
they can be divided into two main groups rifles and
shotguns based on the anatomy of the bore. Rifles
have rifling in the bore whereas shotgun has a
smooth bore. They can also be divided into handguns
and shoulder guns, and the handguns are further
divided into revolvers and pistols.
Patterns of use of firearms vary between jurisdictions
and over time. The most common method of
committing suicide in the United States is shooting
by firearms. [2]
However, there are regional differences. Thus, in a
study of 698 male and 221 female suicides in San
Antonio, Texas, males used a firearm in 72% of
cases, hung themselves by 14%, overdosed on drugs
by 07%, and in 08% of cases used other means and
of the 221 females, 49% used firearms, 32% drugs,
10% hanging, and 9% other means.[3]
Thus, in this population, the use of firearms was the
preferred method of suicide for both men and
women. Therefore, it is useful to compare the risks
and benefits of issuing firearms for self-defense in
the USA.
Therefore, the current study was performed to
identify socio-demographic profile, medical factors,
past suicidal attempt/ideation, scene findings, the
autopsy findings, toxicology analysis, whether other
methods of suicides were combined with gunshot
injury and the circumstantial evidence in the cases
examined at El Paso County medical examiner’s
office.
Methodology
This retrospective descriptive cross-sectional study
was conducted at El Paso County medical
examiner’s office. A purposive sampling was used
to collect 200 cases of suicide due to firearm injuries.
All autopsy reports with their investigative
narratives, police reports, scene photographs, and
autopsy photographs were perused. The firearm
deaths where the manner of death was diagnosed as
suicide over about five years from 31st of December
2016 to April 2012 were studied using a data
collection form. These documents belonged to all
(03) board-certified Forensic Pathologists who were
working at that unit.
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adults, 40-59 years middle-aged persons, and more
than 60 years old age persons. The races were white,
Hispanic, black, Native Americans (Red Indians),
and Asians. The marital status was classified into 5
groups; married, common-law marriages, widow,
divorced, and single.
Among circumstantial factors, the suicide
notification methods were classified as phone calls,
Facebook notifications, suicide letters, text
messages, voice messages, and verbal notifications.
Place of committing suicide was classified as home,
outside places, other premises, and inside vehicles.
The methods of familiarity with firearms were
classified as military occupation, war veterans, and
other weapon training. The risk factors were
classified as domestic issues, caring issues, medical
issues, allegations of physical or sexual assault, and
alcohol or substance abuse.
Firearms were classified as handguns or shoulder
guns. The types of autopsies were classified as a
complete autopsy or external examination.
The IBM SPSS version 19was used to calculate
frequencies, presented as proportions and
percentages. Chi2 tests were performed on bivariate
tests and a p-value <0.05 was considered statistically
significant. Written permission to conduct this
research was obtained from El Paso County medical
examiner’s office. The anonymity of the data of the
deceased was maintained and the collected data will
be used only in scientific publications.
Results
A. Socio-Demographic Factors
Out of 3150 reports of autopsies and external
examinations, 12% (n=391) were suicides. Of them,
51% (n=200) were suicides due to firearm injuries.
Among the suicide deaths due to firearm injuries,
there were 90% (n=179) males and the remaining
10% (n=21) were females. The ages ranged from 13
– 91 years (mean 45.1 +/- SD 20.688) and 48%
(n=95) were young adults between 19-39 years and
the age distribution is shown in Table 01.
When the race is considered, 50% (n=101) were
white and the distribution is shown in Table 01.
Regarding the marital status, 47% (n=93) were
married and the distribution of the marital status is
shown in Table 01.

The demographic factors were defined as follows.
Age groups were classified into four defined groups;
less than 18 years old children, 19-39 years young
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Table 01. Demographic factors
Variable Types
Age
<18 years (children)
19-39 19-39 years(young adults)
40-59 years (middle aged)
>60 years (old age)

N=200
n (%)
07 (03)
95 (48)
44 (22)
54 (27)

Race

White
Hispanic
Black
Asian
Native

101 (50)
88 (44)
09 (04)
01 (01)
01 (01)

Marital
Status

Married
Divorced
Widow

93 (47)
35 (18)
14 (07)

Common law marriage
Single

03 (01)
55 (27)

B. The Circumstantial Facts
Under the circumstances of the suicide firearm
incidents, according to the investigative narratives,
24% (n=49) had suicide ideation and the distribution
of the suicide ideation is shown in Table 02.
Incidents had taken place at home in 74% (n=148)
and the places where the incident took place include
home, outside places, other premises, and inside
vehicles. The “other premises” included a hotel
room, workplace, business place, and friends
residence. The “Outside places” included parking
slots, parks, gardens, roadways, cannel, mountains,
and desert. The place of the incidents is shown in
Table 02.
When the mode of the suicide notification is
considered, 76% (n=151) did not notify the suicide
ideation by any means, and 13% (n=26) were
notified by suicide letters. The methods of
notification of the suicide ideation are shown in
Table 02.
The 12% (n=24) of the incidents have been
witnessed by someone. Witnessing the suicide
incident was found in 19% (n=19) of <40 years of
age and 05% (n=05) of >40 years of age and this
difference was statistically significant (χ2=8.658,
df=1, p=0.003).
Regarding the hearing of the firearm sound, 32%
(n=64) did not witness the event but heard the sound
of the firearm, and the distribution is shown in Table
02. Hearing the firearm sound of suicides was found
in 52% of <40 years of age and 36% of >40 years of
age and the difference was statistically significant
(χ2=5.354, df=1, p=0.021).
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Table 02. The circumstances of the incidents of
suicide by firearms
Variable

Types

Suicide
ideation

Present
No
Not mentioned

N=200
n (%)
49 (24)
51 (26)
100 (50)

Place of
incident

Home
Vehicle
Outside places
Other premises

148 (74)
24 (12)
17 (09)
11 (05)

Mode
of suicide
Notification

Suicide letter
Phone call
Verbal notification
Text messages
Facebook notification
Voice messages
No notification

26 (13)
08 (04)
06 (03)
05 (02)
03 (01)
01 (01)
151 (76)

Witnessed
Yes
the incident No

24 (12)
176 (88)

Heard the
firearm
sound

64 (32)
24 (12)
112 (56)

Heard but not witnessed
Heard and witnessed
Not heard & not
witnessed

C. The History of The Victims Relevant to
Suicide by Firearms
When the past medical history relevant to the suicide
by firearms were considered, 19% (n=37) had
multiple medical illness and the distribution of the
past medical history is shown in Table 03 and the
category on “Single medical problems” included;
cancer (n=09), hypertension (n=05), diabetes
mellitus (n=04), HIV (n=02), chronic obstructive
pulmonary disease (n=02), sleep apnoea (n=02),
migraine (n=01), obesity (n=01), osteoporosis
(n=01), thyroid disease (n=01), multiple sclerosis
(n=01) and renal failure (n=01). The category on
“Psychiatric illnesses” included; depression (n=36),
PTSD (n=14), schizophrenia (n=01) and bipolar
affective disorder (n=01).
The occupational familiarity with the firearms is
shown in Table 03. However, 69% (n=139) did not
show any occupational familiarity with firearms. The
category of “others with weapon training” included;
homeland security, immigration, custom border
protection, US border patrol, military police, and
retired sheriff. Forty-one percent (n=42) of those <40
years of age and 19% (n=19) of >40 years of age
showed occupational familiarity with firearms and
this difference was statistically significant
(χ2=11.194, df=1, p=0.001). Further, 37% (n=38) of
whites and 23% (n=23) of non-whites had
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occupational familiarity with firearms and this
difference was statistically significant (χ2=4.481,
df=1, p=0.034).

The handguns were used in 100% (n=21) of females
and 82% (n=147) of males and this difference was
statistically significant (Fisher’s exact test, p=0.029).

A history of previous attempts of suicide was
available among 10% (n=19) and the distribution is
shown in Table 03.

The shoulder guns were rifles and shotguns. Among
shotguns, one (n=01) had fired birdshot cartridges
and the remaining shotguns had fired Special gauge
(SG) cartridges. The distribution of the weapons is
shown in Table 04.

When the risk factors were considered, 31% (n=62)
had domestic issues and the distribution of the risk
factors is shown in Table 03. The category
“Domestic issues” included; marital issues (n=37),
cohabitant issues (n=20), and issues with other
family members (n=05). The category “Medical
issues” included terminal illnesses such as cancer,
renal failure, etc. The “Allegations of physical
assaults” (n=06) and “sexual assaults” (n=05) were
also found. The “Caring issues” included; discharge
from hospice care, loss of job, an argument with a
caretaker, etc.
Table 03: The history relevant to suicide by
firearms
Variable

Types

Past
medical
history

Psychiatric illness
Multiple medical illnesses
Single medical problems
Not available
No significant past history

N=200
n (%)
52 (26)
37 (19)
32 (16)
15 (07)
64 (32)

Occupational Military personnel
37 (18)
Familiarity Veterans
19 (10)
with
Others with weapon training 05 (03)
firearms
No occupational familiarity 139 (69)
Previous
suicide
attempts

Present
Absent
Not mentioned

Risk factors Domestic issues
Medical issues
Physical or sexual assault
Alcohol and substance abuse
Caring issue
Not known

19 (10)
69 (34)
112 (56)
62 (31)
13 (07)
11 (06)
10 (05)
07 (04)
97 (48)

D. Types of Firearms Used to Commit Suicide
When the type of weapon used was considered, there
were handguns and shoulder guns. There were two
types of handguns; automatic pistols (n=114) and
revolvers (n=54). Among automatic pistols one
(n=01) was semi-automatic. Among revolvers, one
(n=01) was a double-barrel revolver.

Table 04. Type of weapon used
Type
of Types
weapon
Handguns
Automatic pistol
Revolver
Shoulder
guns

Rifle
Shotgun

N=200
n (%)
114 (57)
54 (27)
14 (07)
18 (09)

E. Analysis of injuries (Tertiary ballistics)
The sites of entry wounds were found in the head,
neck, chest, and abdomen. The entries in the head
were found on the temporal area (110), oral, chin,
forehead, and other sites (one each in the cheek, eye,
and occipital area). Out of temporal entry wounds,
95 were on the right side. Out of 17 chest injuries, 8
were on the right side, 7 on left, and 2 in the middle.
The distribution of the sites of entry wounds is
shown in Table 05. The entry wound was found in
the head in 89% (n=91) of <40 years victims and
72% (n=71) of >40 years victims and this difference
was statistically significant (χ2=9.130, df=1,
p=0.003).
When the ranges of fire were considered, 89%
(n=178) were contact range and the distribution of
the ranges of fire are shown in Table 05. However,
in 17 cases, the range of fire was not mentioned.
Among entry wounds, 31% (n=63) had muzzle
imprints and of them, 10 had ejector or extractor
mark the distribution of muzzle imprints are seen in
Table 05. The number of entry wounds ranged from
one to three. Ninety-six percent (n=192) had one
entry wound and the distribution is shown in Table
05. When the direction of the tract was considered,
58% (n=116) were upwards and the distribution is
shown in Table 05. Sixty-four percent (n=127) had
one exit wound and the distribution of the exit
wounds is shown in Table 05.
Table 05: Tertiary ballistics (Analysis of injuries
Variable

Types

Site of entry

Temporal
Oral
Chin

N=200
n (%)
110 (55)
39 (20)
15 (08)
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Forehead
Head other sites
Neck
Chest
Abdomen

07 (03)
03 (01)
05 (03)
17 (09)
01 (01)

Range of fire

Contact
Near contact
Intermediate
Not mentioned

178 (89)
04 (02)
01 (01)
17 (08)

Muzzle
imprint

Present
Absent

63 (31)
137 (69)

Number of
entries

One
Two
Three

192 (96)
07 (03)
01 (01)

Tract

Upwards
Downwards
Horizontal
Tract not mentioned

116 (58)
45 (23)
20 (10)
19 (09)

Number of
exits

One
Two
Three
Large
No exit

127 (64)
02 (01)
01 (01)
07 (03)
63 (31)

E. Postmortem Examination Findings
Toxicology analysis revealed different toxins such as
alcohol, cocaine, cannabis, amphetamine, or
combinations. Some were on therapeutic medicines.
Blood for alcohol was positive in 16% (n=32) and
the distribution is shown in Table 06. The toxicology
tests were performed in 60% (n=61) of <40 years
victims and 20% (n=20) of >40 years victims and
this difference was statistically significant
(χ2=32.190, df=1, p=0.000). The toxicology tests
were performed in 57% (n=35) of victims with
occupational familiarity with firearms and 33%
(n=46) of victims with no occupational familiarity
with firearms and this difference was statistically
significant (χ2=10.374, df=1, p=0.001). The
toxicology tests were performed in 51% (n=40) of
victims with no significant past medical illnesses and
34 % (n=41) of victims with significant past medical
illnesses and this difference was statistically
significant (χ2=5.564, df=1, p=0.018).
A full autopsy was performed in 66% (n=132) and
the remaining cases were subjected to external
examination. Finally, the causes of death were
ascertained and the head injuries due to gunshot
wounds were the cause of death in 69% (n=138) the
distribution of the causes of death is shown in Table
06. The cause of death was a head injury in 94%
(n=96) of <40 years victims and 84 % (n=82) of >40
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years victims and this difference was statistically
significant (χ2=5.569, df=1, p=0.018).
Table 06: Postmortem examination findings
Variable

Types

Toxicology Alcohol
Alcohol with other
Cocaine with other
Amphetamine
Cannabis
Therapeutic
Negative results
Not performed

N=200
n (%)
32 (16)
09 (05)
06 (03)
02 (01)
01 (01)
03 (01)
28 (14)
119 (60)

Autopsy

Complete autopsy
External examination

132 (66)
68 (34)

Cause of
death

Head injuries
Intra-oral gunshot wounds
Neck injuries
Chest injuries
Abdominal injuries
Multiple injuries

138 (69)
39 (19)
04 (02)
17 (08)
01 (01)
01 (01)

Discussion
In our cohort, 51% of suicides were due to gunshot
injuries which are comparable with other studies
done in the United States of America where it was
clearly shown that suicide mortality in a majority of
cases is due to firearm injuries.[4]
Many studies identified gender differences in
suicides. The literature revealed that males are four
times more vulnerable than females which is
consistent with our findings of 90% of victims being
male.[5,6] This difference may be due to more
firearm usage by males than females,[7,8] and the
fact that males tend to use more lethal weapons than
females.[9,10,11]
In 2017, suicide by any method was highest among
adults 45-54 years of age in the USA. However, it is
between 19-39 years in our study.[12] The second
most vulnerable age group in our study is the elderly
population which is comparable with a study
conducted by Meehan et.al which showed that
firearms are the commonest method of suicide in the
elderly.[13]
Suicide risk has been associated with marital
status.[14,15,16] Our study showed that suicide with
firearms is more common among married
individuals than among those who are single and it is
compatible with other studies as well.[15] However,
it noted that it is commoner among singles.[17] In
this study, almost 50% are White followed by
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Hispanics. These figures are congruent with the
national data of the USA.[18]

no occupational
individuals.

Identification of suicidal ideation is very important
to prevent attempts or committing suicide.[19,20] In
our study more than 70% did not declare suicide
ideation. A suicide note is a good indicator of
suicidal behaviour,[21] and was present in
approximately ten percent of persons in our cohort.
Karlsson, T in a study conducted in Sweden
identified a note among thirty percent of people.[22]

Attempted suicide with firearms resulted in death in
almost 85% of individuals while it is around 5% in
cases of drug overdose or other methods.[41,42,43]

Cases of suicide are frequently detected after the
fatal act as it is committed in isolation. Witnessed
suicide is rare.[23] Dorpat et al. noted that suicides
were witnessed in around 6% of all suicides.[24]
However, 11%of all suicides were witnessed in this
study. This figure is close to a study of shooting
conducted in Australia where it was 10%.[25]
Previous studies showed that suicidal ideation is
linked with all causes of mortality.[26] In our cohort,
we identified suicidal ideation in 24% while it was
reported as 40% in a Swedish study.[22]
Seventy percent of suicides occurred in the victim’s
house,[27] similar to the pattern of other firearmrelated incidents.[22]
This study revealed that just over 25%of victims had
psychiatric illnesses which is quite low compared
with approximately 50% in a study conducted by
Ahmedani BK et al.[32] Patients seek medical
services from health providers and early
identification of those who are vulnerable is
important to minimize the risk of suicide.[28]
Even though assessment is done routinely in
psychiatric patients, alcohol and drug abusers, and
those with suicidal ideation.[29,30] the health care
provider can play a major role in identifying those at
risk.[31]
It is well recognized that medical conditions are
associated with a risk of suicide.[33,34,35,36,37]
This study revealed that approximately 35% of
individuals in our study are having single or multiple
medical conditions. The influence of such conditions
on suicidal act is unclear. Therefore, assessment of
such patients psychologically on a regular basis is
important even though they do not show obvious
signs of depression or any other psychological
conditions.
Accessibility, familiarity, and ownership of firearms
are a few recognized risk factors in previous
studies.[38,39,40] Our study revealed that there was

familiarity

in

most

(69%)

In a study of firearm suicides, it was revealed that of
the victims who sustained life-threatening injuries,
more than fifty percent had suicidal thoughts for less
than 24 hours[44] or less in some cases.[45,46] In
our study previous attempts of suicide were
identified in 10% of cases while similar findings
were noted in a study conducted by Goni-Sarries et
al. in 2018.[47] If there is a medical or functional
impairment to the life of an individual it may be
associated with suicidal risk.[46, 48]
Medical issues and psychiatric illnesses were
identified in 35% and 26% of individuals in our
cohort respectively. There was no identifiable risk
factor in almost half of all cases, but domestic issues
play a major role (31%) followed by medical issues
(7%), alcohol and substance abuse (5%), and caring
(4%). History of physical or sexual violence was
noted in 6% of individuals in this study and those are
compatible with previous studies.[49,50]
While many studies identified alcohol and substance
abuse as risk factors,[51,52,53,54] only 21% abused
alcohol and 3% cocaine in our study sample.
The preferred site of election of suicide firearm
injury in our study was head amounting 69%which
is
consistent
with
previous
studies.[55,56,57,58,59,60] The temporal area of the
head is the commonest site where an entrance wound
was observed which was similar in this study.[55,
61,62,63,64,65,66] Intraoral is the next preferred site
(19%) and it is similarly reflected in studies done by
Eisele et al. Molina et al, Kohlmeier et al and
Avis.[59,61,65,67] Karger et al. identified that selfinflicted suicide firearm injuries to the chest are
around 16% and it is almost half in our study.[57]
Our study showed more than 80% had used
handguns and the majority committed suicide with
automatic pistols. A similar picture is seen in studies
of, Balci et al, Azmak et al, Kohlmeier et al., and Frei
et al.[67,68,69,70]
Single entry is a key feature in suicide and was seen
in 96% of our cohort. This again is almost the same
in previous studies of Grandmaison et al., Rouse and
Dunn, Fedakar et al and Karger et al.[57,60,66,71]
When considering the trajectory pathway, it is
frequently placed upward in suicides and horizontal
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in homicides.[64,72] More than 50% had an upward
trajectory in this sample. We found that the range of
fire in our study group was contacted and it is in
accordance with previous studies.[3,73]
Conclusions and Recommendations
Age, gender, race, medical conditions, and
occupational familiarity are significantly associated
with suicides due to firearms. Those who are less
than 40 years are more vulnerable than others.
Declaration of suicidal ideation was not seen in
many cases and domestic issues are the main risk
factor. Firearm suicides took place in a domestic
setting with a single entry to the head.
Preventive strategies for firearm-related suicides
should be focused on white, young adult (<40 years
of age) males. Laws should be tightened in keeping
personal firearms at home. Special attention should
be paid to automatic pistols as most suicides were
due to them. Access to a firearm to other members
especially females in the family should be restricted.
Detection and treatment of medical conditions
including psychiatric illnesses are one of the key
strategies at the community level to prevent suicides
with firearms. Those who had past suicide attempts
also should be given priority in preventive programs
as it is a high-risk group.
Marital counseling and family counseling would be
better approaches for primordial prevention of
suicide and firearm deaths. Knowledge of common
patterns of firearm use in suicides will be important
in conducting post-mortem examinations. Among
vulnerable subjects for suicide refraining from the
consumption of alcohol and drugs should be made a
priority. Further studies are warranted to explore
more performing autopsies for firearm-related
suicides.
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