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Abstract

The uprisings in some Arab states during the past several years
developed into armed conflicts. Therefore, the incidence of violent
crimes has become more common with no reliable data on their
patterns. The present study aimed to estimate the magnitude of that
problem by studying the frequency and pattern of firearm deaths in
Tripoli, Libya.

A retrospective descriptive study of autopsy cases of firearm
deaths was conducted. The data was retrieved from medico-legal
reports of cases that were referred to the Forensic Medicine Depart-
ment of the Judicial Expertise and Research Center, Ministry of jus-
tice, Tripoli, Libya during two years from the 1st of January 2014 to
the end of December 2015. Structured data sheets were produced.

Out of 4,342 unnatural deaths that were autopsied, 774 cases
(17.82 %) were due to firearms. Males were commonly targeted.
The mean age of victims was 31.7 + 11 years with significant pre-
dominance in the middle age group. Incidence of firearm deaths in
non-Libyans increased in 2015 to 8.5%. Homicidal cases represent-
ed 92.12% of cases. There was a significant relationship between
manner of firing and sex (p <0.001). In 95.9% of cases, the firing
was from a far range. Rifled weapons were used in 98.32% of cases.
Head and neck were targeted in 30.8% of cases.

There is a high incidence of illegal firearm use and firearm re-
lated deaths in Libya. Societal and international efforts are needed
to decrease the illicit use and trafficking of such weapons.

Keywords: Forensic Science, Violence, Autopsy, Firearm
Deaths, Libya.
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1. Introduction

Violence, with its resultant injuries, is a significant cause
of death and ill health worldwide. According to the World
Health Organization (WHO), injuries are responsible for
the deaths of 5.8 million people all over the world each
year [1]. Unfortunately, illegal and random use of firearm
weapons is continuously increasing [2]. This results in the
deaths of hundreds of thousands of people every year [3].

Gun-related violence is known to be more common in
urban areas and in concurrence with gang violence, fre-
quently involving juveniles or young adults [4]. Firearm
related violence is not evenly distributed around the world;
the magnitude of the problem varies considerably by re-
gion, political status and income [5].

In the United States, there are higher rates of firearm
ownership than in other developed nations, with higher
rates of fircarm deaths which exceed deaths caused by
Road Traffic Accidents (RTA). In contrast, rates of death
from firearm injuries are lower in European countries [6].
For example, in Sweden, Finland and Denmark the rate of
death from firearm injuries is around 200 per year, mostly
due to suicides [7-9].

There is always an immeasurable impact of deaths
caused by firearm injuries on the communities and fami-
lies affected, whose lives are often changed irreversibly by
these tragedies [10].

Deaths of young people weaken the work force and
leave families with no main earners, which in turn is pos-
ing a great economic load on the national economy.

The risk factors associated with firearms are variable,
and if promptly documented and addressed, they could de-
crease the problem of violent deaths [11].

Recently, there have been uprisings in several Arab
states, including Tunisia, Egypt, Libya, Syria and Yemen.
In Tunisia and Egypt these took the form of civil protests
against police forces. However, in Libya, Syria and Yemen
they developed into civil wars and armed conflicts. This led
to the deterioration of law enforcement and justice. There-
fore, the incidence of violent crimes with gunshot injuries
has become progressively more common [12].

Libya is the second largest country in Africa. Its popu-

lation is known to be of diverse composition made up of

many nationalities. Following the Libyan armed upris-
ing in February 2011, foreign intervention, in the form of
NATO airpower, supplied fighting groups with weapons
and missiles to defeat the Libyan regime [13]. Since that
time, there has been an increased incidence of the illegal
use of firearms. This has resulted in an incidence in fire-
arm injuries and deaths with no reliable official data on the
numbers or patterns of such cases [14].

The present study aimed to estimate the magnitude of
the problem of firearm injuries in Tripoli (the capital of
Libya) by studying the frequency of firearm related deaths
as well as identifying and classifying the pattern of such

injuries.

2. Subjects and Methods
2.1 Study Design

A two year retrospective descriptive case series study
of autopsy cases of firearm induced deaths was conducted.
The data was retrieved (after official approval) from the
medico-legal reports of all cases of firearm related deaths
that were referred for autopsy to the Forensic Medicine
Department of the Judicial Expertise and Research Center,
Ministry of justice, Tripoli (Libya) during the two year pe-
riod from the 1st of January 2014 to the end of December
2015.

For the purpose of data collection, the official records
of the autopsied subjects were thoroughly reviewed to ful-
fill a well-structured data sheet, which was divided into two
parts:

1. The first part comprised socio-demographic data
of the victims such as age, sex, nationality and residence.

2. The second part of the sheet entailed the manner
of death (homicidal, accidental or suicidal), type of weapon
used, range of firing, number of wounds, site of entry and

exit wound, if not retained.

2.2 Data Processing and Analysis

Data were fed into the computer and analyzed using
IBM SPSS software package version 20. Qualitative data
were described using number and percent, while quanti-
tative data were described using mean and standard de-
viation. The level of significance was set at p value <0.05.

Chi-square test was used for categorical variables; Fisher’s

..r'

Jrab Society for Sorensic Sciences and Forensic Wedicine




1191

Exact or Monte Carlo correction was used for Correction
of chi-square when more than 20% of the cells had an ex-
pected count less than 5. For normally distributed quantita-
tive variables, student t-test was used to compare between
two studied groups. The given graphs were created using

Microsoft excel software 2010.

3. Results

During the study period (from January 2014 to the
end of December 2015), a total of 4,342 dead bodies were
brought to the Forensic Medicine Department of the Ju-
dicial Expertise and Research Center, Ministry of justice,
Tripoli, for postmortem examination. Out of those 4,342
unnatural deaths, 774 (17.82 %) deaths were due to firearm
injuries.

During 2014, out of 2105 autopsies, 21.71% (n= 457)
deaths were identified to be due to firearms while during
2015, this number decreased to 14.17% (n=317) out of
2,237 total number of deaths.

Out of 457 victims during 2014, 448 (98%) were male
and nine were female (2%), with a male to female ratio of
49.7:1. In 2015, this ratio decreased to be 27.8:1 as males

Table 1- Distribution of the studied cases according to age

constituted 96.5% (306 subjects) and 11 females (3.5%).

Among all cases, the minimum and maximum ages
of victims were one year and 95 years, respectively. The
mean age was found to be 31.7 + 11 with significant pre-
dominance of the middle aged group during both years.
(Table-1).

During the study period, there were 414 cases (53.48%)
out of 774 cases of firearm injuries that occurred in urban
areas, while 360 cases (46.5%) occurred in rural areas with
a significant difference between their frequencies. (p =
0.03).

The highest number of firearm crimes, 203 (26.22%),
occurred in the winter. In summer, 201 cases (25.96%) oc-
curred, while 199 cases (25.71%) occurred in spring. Fi-
nally, in autumn, there were 171 cases (22.09%). There was
no significant difference between these results.

For the nationality of victims, Table-2 shows that the
incidence of firearm deaths in non-Libyans increased in
2015 to be 8.5%.

Regarding the manner of death, out of 774 firearm
deaths, 92.12% (n=713) were declared to be homicidal,
6.85% (n=53) were accidental and 1.03% (n=8) were sui-

cidal. There was a significant relationship between manner

Table 2- Distribution of the studied cases by nationality over the

groups of the victims over the two years. two years.
Nationalit 2014 2015
ationali
2014 2015 y No % No %
Age group (years)
Libyan 437 956 290 915
No % No %0
Chadian 3 0.7 6 1.9
Ghanaian 3 0.7 2 0.6
<19 47 10.3 24 7.6
Egyptian 3 0.7 4 1.3
Algerian 1 0.2 - -
20-39 329 72 229 722 Moroccan 3 07 ) )
Non- .
Libyan Mali 1 02 3 0.9
40-59 74 16.2 54 17 Nigerian 2 04 4 1.3
Sudanese 2 04 6 19
60 7 16 10 39 Pakistani 1 02 - -
Bangladeshi 1 02 - -
Syrian - - 2 0.6
Total 457 100 317 100
Total 457 100 317 100
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of death and sex where p < 0.001, and it was noticed that
all suicidal cases were among males. On the other hand,
females outnumbered males among cases of accidental fir-
ing (Table-3).

Generally, the cause of death was determined to be due
to shock and hemorrhage in 256 cases (33.07%) and due to
injury to vital organs in 518 cases (66.93%).

Entry wounds were identified on the basis of their
specific appearance: blackening, smoothening and burn-
ing were present in cases of close range of firing. Inverted
margins and marginal abrasions were seen in distant range
firing, while muzzle impact was present in contact firing.

In the largest number (95.9%) of cases, the firing was
from a far range (743 cases out of 774). Contact firing was

Table 3- Relation between the manner of death and sex.

Manner of Death
Sex Total
Homi- Suicidal Acciden-
cidal tal

Male 709 8 37 754
Female 4 0 16 20

Total 713 8 53 774

X’ =238, p=<0.001
Number of Entry Wounds

Hlto4 W5to9 > 10

1%

Figure 1- Distribution of the studied cases by the number of inlets of
firearm projectile.

seen only in 9 cases (1.16%). Firing was from close range
in 22 cases (2.84%) cases. Rifled weapons were used in
761 cases (98.32%), while shotguns were used in 1.68% of
cases (n= 13). There was a significant relationship between
the type of weapon and range of discharge (Table-4).

Among 774 studied cases, it was noticed that the num-
ber of entry wounds of firearm missiles was less than 5 in
736 cases (95%), while it exceeded 10 in a small number of
cases (8 cases, 1%), (Figure-1).

The head and neck were targeted in one third of cases
(30.8%), followed by the chest in 23% (n=178) (Figure-2).

Table-5 shows that there was a significant relation be-
tween the site of exit and the site of entrance of firearm

projectiles.

Table 4- Relation between the type of weapon used and range of

discharge.
T ¢ Range of Discharge
wigz(?n Total
Far Contact Close
Range
. 735 7 19 761
Rifled 96 6%)  (09%) (25%)  (100%)
9 1 3
Shotgun  co 90y (77%)  (23.1%) 13
Total 744 8 22 774

X’ =257, p=0.001
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Figure 2- Distribution of the studied cases by the site of entrance of
firearm projectile.
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Table 5- Relation between the site of entrance and site of exit of firearm projectiles.

Site of Exit
Site of Entrance  Head and Abdo- Re- Unper Low- Chest Chest
neck + Chest men  tained ack lil:::b er and and ab- Total
limbs limb Limbs domin
Head and neck + 191 0 0 47 0 0 0 0 0 238
limbs
Chest 0 0 0 71 96 11 0 0 0 178
Abdomen 0 0 0 25 105 0 0 0 0 130
Back 0 43 32 34 0 0 0 15 12 136
Upper limb 0 0 0 5 0 7 0 0 0 12
Lower limb 0 0 0 8 0 0 26 0 0 34
Chest and limbs 0 0 0 5 3 4 5 0 0 17
Chest and abdo- 0 0 0 71 3 0 0 0 0 29
men
Total 191 43 32 216 212 22 31 15 12 774

X? =26.6,p=0.001

4. Discussion

Firearm Injuries are among the major health problems
that severely affect health-care systems and criminal jus-
tice. Firearms are used in more than 25% of all assaults,
over 60% of all homicides and almost half of all sui-
cidal cases, according to studies from the United States
and other developed countries [15].

In spite of the magnitude of this problem, little is known
about the pattern of firearm injuries in Arab countries. The
current study was carried out to investigate the pattern of
firearm injuries in Tripoli (Libya) retrospectively by the au-
topsy reports of the victims who died due to firearm injury.

During the period of the present study (two years), a to-
tal of 4,342 dead bodies were brought to the Forensic Med-
icine Department of the Judicial Expertise and Research
Center, Ministry of justice, Tripoli (Libya) for postmortem
examination. Out of those, 774 (17.82 %) deaths were due
to firearm injuries. That incidence is higher than that was
recorded in other developing countries like India, as the
National Crime Records Bureau reported a total of 12.2

% of people murdered by firearms in 2008 [16]. The rela-
tively high incidence of firearm induced deaths in Libya
may be explained by the sudden flood of small firearms
into such a previously peaceful country where gun owner-
ship for civilians was unusual for decades.

On the other hand, studies in the United States and
other developed countries reported that firearms are used
in more than 25% of all assaults and over 60% of all
homicides [15].

In a country like Pakistan, where there is tribal culture
and unstable non-secured borders with Afghanistan, almost
all types of sophisticated firearm weapons are trafficked.
Therefore, up to 47.05% of autopsy cases were identified
to be due to firearms, according to a study that was carried
out in 2011 and 2012 [17].

In the current study, males were proved to be at higher
risk of firearm deaths. This was in agreement with multiple
previous studies [17-19]. That high proportion of firearm
deaths among males could be explained by their gender
role which forces them to be exposed to quarrels and the
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outside environment more than females.

A significant predominance of the middle-aged group
(20-39 years) among firearm fatalities was noticed in the
present study. This finding disagrees with the traditional
theory of “adolescent risk taking” [19-20]. However, on the
other hand, we cannot ignore the large discrepancies in be-
haviors between different population groups. Even modern
researchers and theorists discard internal biological (i.e.,
neurological) and developmental (i.e., risk taking) traits
in favor of external socioeconomic conditions (unemploy-
ment, absence of law, discrimination, etc.) [21].

The current study illustrated that most cases (53.48%)
of firearm deaths occurred in urban areas of Libya, which
may be due to armed conflicts based on political causes as
well as violent street crimes [22]. Multiple previous studies
in different countries showed similar results [17, 19, 22].

In the present study, the high rate of homicidal deaths
(92.11%) in a civilized city like Tripoli raises a question
marks over the police authority and its ability to control
such crimes. There was a significant relationship between
manner of death and sex, as it was noticed that all suicidal
cases were among males while females outnumbered males
among cases of accidental firing.

Generally, the cause of death was determined to be an
injury to vital organs in 66.93% of cases. The head was the
body part most exposed to injury, which denoted the inten-
tion of homicide rather than suicide (putting into consider-
ation the far range of firing and/or multiple entry wounds)
[22].

5. Conclusion

There is a high incidence of illegal firearm use in Libya,
especially among young age groups. Our study suggests
that the illegal current trafficking of firearms in Libya re-
sulted in a high rate of deaths by such weapons. There is
a need to increase local and international efforts to reduce
this.

Proper policies and strategies regarding eradication of
social evils by prompt judiciary actions should be made to
bring down the rising graph of homicidal firearm deaths.
Nevertheless, it should be considered that increasing pub-
lic awareness, good education and career opportunities are

most protective against criminal acts in any community.

6. Limitation of the Study

The study concerned only firearm deaths that were re-
ferred to forensic examination in Tripoli, as there were no
valid national databases on such deaths in Libya. Similarly,
there were no official data on non-forensic firearm deaths
that occurred without reporting to the concerned authori-
ties.

Other types of violent deaths like bomb blasts and burns
are not included in the present study though they are com-
mon in Libya. In spite of these limitations, the study deliv-
ers valuable information on the pattern of firearm-related
deaths in Libya. In addition, it provides some approaches

to reduce these crimes.
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