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Abstract
The differentiation between suicide and homicide is a key issue when investigating gunshot fatalities. We described the characteristics of gunshot suicides occurred in Taiwan to confirm the suicidal markers reported in foreign publications are applicable
to the investigation of local gunshot fatalities.
Thirty-seven gunshot suicide cases involving forty-two fatalities were examined. The results revealed that the information concerning the suicidal markers reported in prior literature such as the number and the location of entrance wound, shooting distance,
the direction of bullet path, the location of weapon, the presence of back-spattered blood on the shooting hand and the firearms,
detection of gunshot residues, and the presence of suicide note at the scene is particularly valuable. However, the main weapons
used in gunshot suicides in Taiwan are homemade firearms rather than regular guns. Muzzle energy determination indicated that
the lethality of local homemade pistols is similar to that of regular handguns. We recommended that the authority should take
steps to eliminate illegal firearm manufacturing factories to reduce the firearm deaths.
Keywords: gunshot suicide, suicide pact, gunshot wound, homemade firearms

Introduction
Statistics show that firearms are frequently used
to commit suicide in countries where guns are more
available. For example, the US Constitution protects the
right to bear guns [1], and thus, firearms are involved
in as much as 51% of suicides in the US [2]. Alban and
colleagues [3] revealed a similar phenomenon—that
gunshot suicide is more common in US states with less
strict gun laws. In Australia, a firearm license is required
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for the possession of a gun, and firearm suicide accounts
for only 8% of recorded suicides [4]. Another study
revealed a similar result—that firearms and explosives
were used by 8.9% of persons who committed suicide in
Queensland, Australia [5]. Owing to the extremely strict
firearm laws, as little as 0.3% of the suicides in Taiwan
involve firearms [6].
Owing to the social stigma surrounding suicide
in Taiwan, the ruling of a gunshot fatality as suicide is
often strenuously objected by victims’ families. Thus, the
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selected and provided by concerned police departments.
We compared these reports to prior literature. Among the
examined cases, one is a suicide pact case involving six
imprisoned individuals who seized official weapons to
commit suicide at Kaohsiung Prison [20].
Gunshot suicide is one of the major causes of
fatalities in the military, including Taiwanese national
defense forces during peace time [21]. However, because
soldiers’ suicides are investigated by military police, the
reports are not available to police departments, and were
thus excluded from this study.

differentiation between suicide, homicide, or accident
is a key issue when investigating gunshot fatalities.
Determining a cause of death involves a full analysis of
gunshot suicide characteristics, which have been reported
in numerous publications. These suicidal markers of
gunshot fatalities include the number and the location of
entrance wounds [7-11], shooting distance and entrance
wound morphology [8,10,12,13], the trajectory of
gunshot wounds [7,10,11,13], the presence of a firearm
either in the hand or near the victim [14], blood spatters
on victims’ hands and gun barrels [11,15], gunshot
residue on victims’ hands [16,17], and the presence of
suicide notes at the scene [7,12,18,19].
Given the low gunshot suicide rates and insufficient
cases available for study [6], very little is known about
gunshot suicides in Taiwan. Consequently, we analyzed
gunshot suicide cases that occurred in three Taiwan
metropolises to confirm the reported suicidal markers that
are applicable to the investigation of local gunshot fatalities.

Determination of Muzzle Energy of Homemade
Pistols
Twelve homemade pistols (designated as HP01–HP12)
from different criminal cases submitted to our laboratory
for forensic examinations were fired using homemade
cartridges. For purposes of comparison, one Walther GSP
.22 LR pistol, one Smith & Wesson M686-3 .38 Special
revolver, and one Beretta M92F 9 mm Luger pistol were
also fired using regular cartridges. The velocity of fired
bullets and muzzle energy of each gun were determined as
described in literature [22] to compare the wounding power
of homemade pistols with regular handguns.

Materials and Methods
Analysis of Suicide Cases
A retrospective review of gunshot suicide cases from
Taipei and Kaoshiung metropolises in five-year period
(2011 to 2015) and from Taichung metropolis in eightyear period (2011 to 2018) was conducted. In 2016, the
total population of Taipei metropolis (including Taipei
City and New Taipei City), Taichung, and Kaoshiung
was 6 675 183, 2 767 239, and 2 779 145, respectively [6].
These three metropolises account for nearly 52 percent
of the population in Taiwan. We examined thirty-seven
gunshot suicide cases involving forty-two fatalities,
which accounted for about one-quarter of gunshot suicides
that occurred during this period of time in Taiwan
[6]. Thirty-seven police investigation reports, which
contained sufficient information of suicide markers were

Results and Discussion
Analysis of Suicide Cases
Of the forty-two suicidal gunshot fatalities reported
in this study, thirty-one victims were civilians (one
woman), six were male inmates serving long-term
sentences at Kaohsiung Prison, and five were male police
officers. All victims were adults. Ages ranged from 19
to 64 years old (mean 38.2 years and standard deviation
10.6 years).The categorized data of each suicidal marker
of the forty-two suicidal gunshot fatalities are shown in
Table 1.

Table 1 The categorized data of suicidal markers of the forty-two suicidal gunshot fatalities.

Suicidal Marker
Weapon Type

Number of Entrance Wounds

Category and Percentage
Standard Pistol

Homemade pistol

Homemade shotgun

46.3%

51.2%

2.5%

One Entrance Wound

Two Entrance Wounds

95.2%

4.8%

Gunshot suicide characteristics

Suicidal Marker
Location of Entrance Wound

Shooting Distance

Direction of Bullet Path

Location of Weapon

Back-spattered Blood

Gunshot Residues on Hands

Direct Evidence
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Category and Percentage
Head

Chest

Left Hand

91%

7%

2%

Contact

Near Contact

Intermediate Range

79%

19%

2%

Upward

Downward

Backward

Forward

98%

2%

98%

2%

In Victim’s Hand

Close to the Body

Away from the Body

27%

63%

10%

On the Firing Hand

In/On the Gun Barrel

DNA Identified

48%

78%

61%

Sample Collected

Pb-Sb-Ba Particles Detected

57.1%

35.7%

Suicide Note

Suicide Text-message

Eye Witness

11.9%

7.1%

36%

Among the forty-one guns used, forty were pistols
and one was a homemade revolving shotgun. Of the
pistols, twenty-one were homemade and nineteen were
standard pistols, including five seized from the armory of
Kaohsiung Prison (used by six imprisoned individuals),
five service pistols used by five police officers, and nine
illegal standard pistols.
All victims but two sustained only one self-inflicted
entrance wound. Two victims (one male and one female)
sustained two self-inflicted gunshot injuries each. For
the female decedent, one tentative gunshot wound on the
palm of her left hand and one fatal shot to the left chest
were observed. Both injuries were near-contact gunshot
wounds. For the male victim, one gunshot wound on
the left chest which is not fatal and one fatal shot to the
right temple were observed. Both gunshot wounds were
inflicted at near-contact distances.
Only two victims sustained multiple entrance wounds.
This result is similar to the data obtained in prior studies

where multiple gunshot wounds were found in 1.6% [7],
5.6% [9], or 5.3% [10] of gunshot suicides. Notably, the
presence of multiple gunshot wounds on a victim’s body
does not necessarily mean that they were not self-inflicted.
A self-inflicted contact gunshot wound was found
on the body of thirty-three (79%) decedents, and all
had blackened seared margins, twenty-three had stellate
appearance, and twenty-two had muzzle imprints. A
typical contact gunshot wound (as found in the head
of one victim) is shown in Fig. 1. The case involving a
12-gauge homemade revolving shotgun, which resulted
in bursting ruptures of the head, is shown in Fig. 2. Eight
(19%) victims had near-contact gunshot wounds. Every
near-contact wound was surrounded by a circular zone
of powder soot overlying seared skin. One victim had an
intraoral gunshot wound inflicted at intermediate range
with powder tattooing observed on his face and lips.
Almost all suicidal shots (98%) were fired from
contact or near-contact range, which is consistent with
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prior findings (91.4% [8], 89% [10], 81% [13], or
72.3% [12]). The range of gunshot wound is a helpful
characteristic for deciding manner of death. A contact or
near-contact shooting distance is consistent, though not
decisive, with a suicidal gunshot wound.

one right-handed victim shot himself in his left temple.
This unusual phenomenon has also been described in
prior literature [11]. In addition, one individual shot
himself on the top of the head (see Fig. 3). Thus, the
presence of a wound in an unusual site does not exclude
suicide.
The direction of suicidal shots observed in this study
coincides with that reported in literature where suicidal
shots to the head were mainly upward and backward
[2,10,12,13,19], and those to the chest were usually
right-to-left [10,12,19]. Thus, the direction of bullet path
is a key feature of gunshot fatalities and can be used as
confirmatory evidence. For instance, an entrance wound
in the right temporal region might indicate suicide;
however, the wound is more likely to be homicidal when
the direction of wound channel is back-to-front [19].

Fig. 1 A typical contact gunshot wound found in the head
of one victim.

Fig. 3 A contact gunshot wound with stellate appearance
found on the top of the head of one decedent.
Fig. 2 A contact gunshot wound with bursting ruptures
of the head caused by a homemade revolving
shotgun.
Of the forty-four self-inflicted gunshot wounds,
forty (91%) were in the head, three (7%) was in the chest,
and one (2%) was in the left hand. Of the forty wounds
involving the head, the entrance was right temporal in
thirty-one injuries, left temporal in four, under the chin
in two, intraoral in one, frontal in one, and parietal in
one. The bullet path of wounds located in the head was
predominantly directed upward (98%) and front-to-back
(98%). Three gunshots against the chest were all directed
from right to left.
Although suicidal gunshot injuries on the temple are
usually on the same side as the victim’s dominant hand,

Of the forty-one firearms used, eleven (27%) were
in victims’ hands and twenty-six (63%) were touching or
very close to victims’ bodies. The fired pistol was moved
by witnesses from the victim’s hand in three cases. In
another case, in which the decedent fell from a high
place to the ground right after shooting himself, the gun
fell onto the top of the container of a cargo truck parked
nearby. In the suicide pact case, one victim used the same
pistol in advance of another victim; therefore, no gun
was found near his body.
Only 27% of the guns were in the victim’s hand,
which supports past results [14] that the gun was in the
victim’s hand in 24.1% of the cases. Thus, the finding
that the gun was not in the victim’s hand does not
necessarily mean that a third party was involved, or the
case was a homicide.

Gunshot suicide characteristics

Back-spattered blood was observed on the
shooting hand of twenty (48%) victims (see Fig. 4 for
an example). Of the forty-one firearms involved, blood
was detected on the inside and/or outside of the barrel in
thirty-two (78%) firearms. Swab samples were collected
from the barrel of twenty-five (61%) guns and victims’
short tandem repeat DNA profiles were all successfully
identified in these samples.
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A suicide note was left by five victims, and three
victims sent out suicide text-messages. A total of eight
victims (19%) left suicide messages. The suicides of
fifteen victims (36%) were witnessed, and two incidents
were recorded by surveillance cameras.
A suicide note is considered unambiguous evidence
of a suicide. However, we found that most victims did
not leave a note. This phenomenon has been described in
other publications where a suicide note was left in 32.3%
[12], 28% [19], 22.8% [17], and 17.3% [7] of suicide
cases. Further, 36% of the victims committed suicide
in the presence of a witness, a number that was much
higher than that found in a past study [25], in which only
1.7% of civilian suicides and 27% of police suicides were
witnessed.

Determination of Muzzle Energy of Homemade
Pistols

Fig. 4 A typical back-spattered blood pattern on the
shooting hand of .one victim.
The presence of back-spattered blood in and/or on
the gun barrel, or on the shooting hand, has been used as
evidence to support the closeness of the shooter to the target
[11,15]. Our back-spattered blood results are similar to the
data described in another study [15], where blood spatter
was present on the shooting hand of 32% of 103 suicide
cases. Further, the results reported by Stone [11] showed that
blood was found in and/or on the barrel in 76% of suicides
using a revolver and in 77% of those using a pistol.
Gunshot residue samples from the hands of
twenty-four victims were collected and analyzed using
scanning electron microscopy/energy dispersive X-ray
spectrometry. Spherical particles with characteristic
elemental profile of Pb-Sb-Ba were detected in samples
from fifteen individuals.
The elemental profiles of gunshot residue generated
from Taiwanese homemade cartridges are generally
not characteristic of gunshot residue [23]. Moreover,
issue cartridges of Taiwanese police forces are heavymetal-free cartridges that also fail to yield characteristic
gunshot residue [24]. Furthermore, gunshot residue
is not always detected on the shooter’s hands [16,17].
Therefore, the absence of characteristic gunshot residue
does not exclude suicide.

The mass, velocity, and kinetic energy of the bullet
discharged from each homemade pistol are shown in Table
1. Muzzle energies of homemade pistols dramatically
varied between 51.9 and 490.3 joules (J) (mean 244.8 J
and standard deviation 121.1 J). Muzzle energies of the
fired .22 LR pistol, .38 Special revolver, and 9 mm Luger
pistol were determined to be 101.3 J ± 3.3 J, 192.3 J ± 15.5
J, and 429.5 J ± 15.1 J (n = 7 for each gun), respectively.
Most victims used homemade weapons, indicating
that those who intended to commit suicide had low
accessibility to regular firearms, which supports Taiwan’s
strict firearm regulations. This also implied that, in
spite of legal restrictions, illegal access to homemade
firearms was still easy. We conducted muzzle energy
tests to evaluate the wounding potential of local
homemade pistols. The results indicated that there were
wide variations in the muzzle energies. Comparing to
the muzzle energies of three common types of regular
handguns, of the twelve tested homemade pistols, only
HP06 (51.9 J) was less powerful than a regular .22 LR
pistol (101.3 J) as shown in Table 2. In contrast, HP04
(490.3 J) was even more powerful than a regular 9 mm
Luger pistol (429.5 J). The results revealed that most
of the local homemade guns were as lethal as regular
handguns and thus were frequently used in gunshot
suicides. Authorities should take more steps to crack
down on illegal firearm manufacturing and trafficking to
keep the community safe.
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Table 2 The mass, velocity, and kinetic energy of bullet
discharged from homemade pistols.

a

Pistol

Mass (g)

Velocity (m/s)

Kinetic Energy (J)

HP01a

8.0

192.5

148.2

HP02

4.6

313.7

226.3

HP03

8.0

222.3

197.7

HP04

8.0

350.1

490.3

HP05

8.0

211.4

178.8

HP06

5.7

135.0

51.9

HP07

5.6

249.1

173.7

HP08

5.7

303.5

262.5

HP09

6.2

227.9

161.0

HP10

7.4

315.8

369.0

HP11

8.1

302.9

371.6

HP12

7.9

278.4

306.2

HP refers to homemade pistol.

Report of the Suicide Pact Case
A suicide pact is the decision of two or more people
to commit suicide together. There are few suicide pacts
reported and they are mainly made by married couples [26].
On the evening of February 11, 2015, six male
inmates (designated as inmates A–F) took guards
hostage, and seized four Taiwan-made 5.56 mm T65K2
assault rifles, six Taiwan-made 9 mm T75 pistols, along
with 177 rounds of rifle cartridges and 46 rounds of
pistol cartridges. At first, the group pretended to seek
medical treatment, then overpowered two guards and
took them hostage in the medical room. They then broke
through iron-barred doors to the armory and seized the
weapons. After that, they took the warden and top guard
hostage to replace the other hostages.
Armed police units surrounded the prison during the
14-hour high-profile standoff. Judicial officials rejected
the inmates’ request for a getaway car and negotiated
with them hoping to persuade them to surrender
peacefully. The inmates tried to break out several times;
however, they were repelled by the police. After the
final failed breakout attempt, the inmates gave an empty
pistol to the warden and released the hostages. All six
inmates committed suicide using the other five pistols
soon after releasing the hostages. A witness described

that four inmates (C, D, E, and F) shot themselves first;
then, inmates A and B shot at their bodies, before killing
themselves.
The scene was secured immediately thereafter. All
the deceased inmates were found lying together on the
floor at the scene. Crime scene investigators and forensic
scientists entered the scene to complete a forensic
investigation. Inmate A sustained a contact gunshot
wound to the right temporal region. The bullet perforated
his head through an upward and front-to-back pathway.
An exit wound was present in the left temporal region.
Morphological characteristics typical to contact gunshot
wounds including muzzle imprint, star-shaped rupture,
and charred seared margin were present (Fig. 5). A pistol
was loosely gripped in his right hand. Stains of backspattered blood droplets were observed inside of the gun
barrel and on his shooting hand. The sample collected
in the barrel was subject to DNA analysis, identifying a
mixture of DNA from inmates A and C. Since no pistol
was found in the hands or near inmate C, the situation
was interpreted as follows: inmates C and A used the
same pistol to commit suicide sequentially. Characteristic
gunshot residue containing Pb, Sb, and Ba was detected
in the samples collected from both han6ds of inmate A.

Fig. 5 Inmate A’s contact gunshot wound.
The entrance of a contact gunshot injury with
blackened margins and muzzle imprint was found in the
right temporal region of inmate B. The exit wound was in
the left parietal region. The directionality of the gunshot
wound was upward and backward. A pistol was gripped in
inmate B’s right hand (Fig. 6). There were no blood stains
detected on his shooting hand, while blood spatter was
found inside the pistol barrel, and DNA test results verified
that it had originated from inmate B. Characteristic
gunshot residue was detected on his shooting hand.

Gunshot suicide characteristics

Fig. 6 Inmate B was gripping a pistol in his right hand.
The body of inmate C sustained five gunshot wounds:
one was self-inflicted and four were inflicted by others.
The self-inflicted injury was a contact gunshot wound and
the other four were distant gunshot wounds. This analysis
coincides with one witnesses’ description that inmates
C, D, E, and F committed suicide first and then inmates
A and B shot at their bodies. The entrance of the selfinflicted wound had cruciform appearance and muzzle
imprint and was in the right temporal-parietal region. The
exit wound was in the left parietal region. The path of the
bullet was upward and backward. The entrances of the
four gunshot wounds inflicted by someone else were all
at the right back of the thorax with only one perforating
the body. Back-spattered blood stains were observed
on inmate C’s right hand and gunshot residue detection
results were positive for both hands.
Multiple wounds resulting from four gunshot
wounds were found on inmate D’s body. Of these
injuries, only one perforating contact gunshot wound was
self-inflicted. The entrance wound with muzzle imprint,
stellate appearance, and blackened seared margin was
found on the left temple and the exit in the right parietal
region; the pathway of the bullet was upward and
backward. Gunshot wounds caused by three shots fired
by someone else were noticed as follows:
(1) A distant penetrating gunshot entry in the right
chest;
(2) A distant perforating wound in the left chest; and
(3) An intermediate-range penetrating wound in the
right upper arm.
A pistol was found in inmate D’s left hand and his
forefinger was on the trigger, while the other fingers
were holding the grip. Back-spattered blood stains were
detected on his left hand and inside the pistol barrel.
Inmate D’s DNA profile was identified in the sample
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collected in the barrel. Characteristic gunshot residue
was detected on both his hands.
Inmate E experienced six gunshot wounds; however,
only the one in the head was ruled to be self-inflicted.
The entrance of the self-inflicted contact gunshot wound
with muzzle imprint, star-shaped rupture, and charred
seared margin was through the left temple and the exit
was in the right parietal region. The direction of the
wound channel was upward and forward. Five distant
gunshot wounds inflicted by others were found as
follows:
(1) Two distant back-to-front perforating gunshot
wounds in the right upper arm;
(2) A distant perforating wound in the back of the
right lumbar region;
(3) A distant perforating wound in the right axillary
region; and
(4) A distant penetrating wound in the right chest.
A fired bullet at the end of the tract of the
penetrating wound was found below the skin of the left
scapulothoracic region (Fig. 7). The bullet was compared
with known bullet exemplars discharged from the six
seized pistols and was identified to be discharged from
the pistol gripped in inmate B’s right hand. This result
verified one witnesses’ description that inmate E was
shot by inmate B after committing suicide.

Fig. 7 A fired bullet at the end of the wound tract was
found below the skin of the left scapulothoracic
region of inmate E.
A pistol was found on the ground between inmate
E’s two legs. No back-spattered blood was detected on
his shooting hand. Blood stains were found inside the
gun barrel and DNA test results verified that these blood
stains originated from inmate E. Gunshot residue was
detected on both his hands.
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Inmate F sustained only one gunshot wound in the
head with the entrance in the right temporal region and
the exit in the left parietal region. The shot was fired from
contact range as a muzzle imprint, star-shaped rupture, and
seared margin were all observed. The pathway of the bullet
was backward and upward. A pistol was found on the
ground beside his body. The DNA profile of inmate F was
identified in the bloodstain sample recovered in the barrel;
however, since both his hands were heavily bloodstained
and soiled, the collection and analysis of gunshot residue
were hindered. The case was declared a suicide by the
attorney’s office based on the stated findings of forensic
examination, their correlation with the testimony offered
by witnesses, and no evidence of coercion.

Conclusion
In conclusion, although the rate of gunshot suicides
in Taiwan [6] (0.03–0.1 per 100 000) is comparatively
lower than western countries, such as the US [1] (6–8
per 100 000), the suicide characteristics found in this
study coincide with the data presented from prior studies
(except for weapon type). Thus, to differentiate suicide
from homicide and accidents in local gunshot fatalities,
the information concerning the suicidal markers reported
in prior literature (except weapon type) is particularly
valuable. Hopefully, the reported suicide pact case
will make a significant contribution to the literature.
Nonetheless, each suspected gunshot suicide case
should be investigated with extreme care to reach an
unambiguous conclusion.
Since the accessibility of regular guns is low in
Taiwan, homemade firearms were the main weapon
used in gunshot suicides. According to the results
of muzzle energy determination and the analysis of
gunshot suicide cases, we find that the lethality of local
homemade pistols is similar to that of regular handguns
and recommend taking steps to eliminate illegal firearm
manufacturing factories to reduce the firearm deaths.
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