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ABSTRACT

Background Lebanon, an Eastern Mediterranean country, suffers a large burden of injury as a consequence of conflict and war, political

instability, and the lack of policies and safety regulations. This article aims to systematically map and comprehensively describe the injury

research literature in Lebanon and, to identify gaps for future research.

Methods MEDLINE, Embase, Eric and SafetyLit, and the grey literature, including conference proceedings, theses and dissertations,

government and media reports, were searched without any date or language limits. Data were extracted from 467 documents using REDCap.

Results War-related injuries were the most prevalent type of injury in Lebanon, followed by homicide and other forms of violence. While

existing literature targeted vulnerable and at-risk populations, the vast majority focused solely on reporting the prevalence of injuries and

associated risk factors. There are considerable gaps in the literature dealing with the integration of preventive programs and interventions

across all populations.

Conclusions Lebanon, historically and currently, experiences a high number of injuries from many different external causes. To date, efforts

have focused on reporting the prevalence of injuries and making recommendations, rather than implementing and evaluating interventions

and programs to inform policies. Future injury related work should prioritize interventions and prevention programs.

Keywords Eastern Mediterranean Region, injury, Lebanon, scoping review

Introduction

Globally, injuries are the leading cause of death and disability
among people under 44 years1, 2 of age claiming more than
4.4-million individuals each year, particularly in regions suffer-
ing with low socio-economic status and a history of political
unrest and armed conflict.3

Lebanon, an Eastern Mediterranean country, suffers a large
burden of injury as a consequence of conflict and war, polit-
ical instability, and the lack of policies and safety regulations.
We refer to injury as any physical, psychological and mental
harm that impact an individual’s health and wellbeing4 regard-
less of the injury external causes or intent. Throughout its
history, Lebanon has endured perpetual political turmoil: a
protracted 16-year civil war (1975–90), multiple Israeli attacks
(1978, 1982, 1993, 1996, 2006) and more recently, the neigh-
boring Syrian crisis (2011–18), which led to the massive influx
of an estimated 1.5 million refugees, the highest propor-
tion of refugees per capita in the world (∼1/3 of Lebanese

population).5, 6 Living in overcrowded and hazardous con-
ditions not only placed the refugee population at higher risk
of injury but also forced them to adopt risky behaviors and
undesirable survival strategies (i.e. child labor and marriage),
particularly with the limited intervention programs and sup-
port provided to refugees by international organizations to
help reduce their increased risk of injuries. These factors have
greatly affected the epidemiology of injury in Lebanon and its
resulting human and financial burden. Yet, injury has been a
neglected health problem in Lebanon with no comprehensive
review of the injury literature undertaken to date. Previous
reviews have been confined to specific types of injuries, their
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prevalence and associated risk factors. Therefore, a review to
fully describe the history and development of injury research
in Lebanon is warranted to understand the previous injury
research undertaken, and to build the basis for the develop-
ment of successful programs of injury surveillance, research
and prevention.

The objective of this study was to conduct a systematic
scoping review to identify and examine the breadth of the
Lebanese injury literature within the context of the social
and political events throughout the country’s history. A scop-
ing review is a methodological framework adopted to map
exiting literature, explore key concepts and summarize avail-
able evidence in a particular field of research7, in order to
define the extent of the existing literature, identify knowledge
gaps and formulate potential research questions. Understand-
ing the injury literature will produce valuable knowledge on
existing injury interventions, programs and policies and help
to guide the development of essential injury research and
programs.

Method

Search strategy

Ovid MEDLINE, Embase, ERIC and SafetyLit were
searched for scholarly articles from database inception to
12 October 2017, using keywords combined with controlled
vocabulary, when available. The search structure consisted
of all available terms for injury or accident combined with a
Boolean ‘and’ with terms for Lebanon or Lebanese (full Ovid
MEDLINE search strategy—Appendix A). We did not limit
our search by publication date or by language. Monthly
email updates were set up in each database to keep the
search updated while the retrieved literature was reviewed
and assessed. Additionally, grey literature (i.e. conference
proceedings, theses and dissertations, government reports)
was retrieved via the Trials Register of Promoting Health
Interventions (TRoPHI), TRIP, Web of Science Conference
Proceedings Citation Index Science and Social Science &
Humanities (CPCI-S and CPCI-SSH), PAIS Index, ProQuest
Dissertations & Thesis Global, OpenGrey, Grey Literature
Report, Training Programs in Epidemiology and Public
Health Interventions Network (TEPHINET), American
University of Beirut Scholar works, Lebanese American
University Repository (LAUR) and Google Scholar. To
complement the database and grey literature searches, a
consultation was carried out with key informants in order
to access and include all injury related research in Lebanon.
Finally, all cited and citing reference lists of included articles
were subsequently searched using Web of Science.

Inclusion criteria

Studies were included if the record: (i) addressed any type of
injury, (ii) addressed injuries endured by Lebanese residents
and (iii) were in English, German, French or Arabic. Studies
were excluded if the record: (i) was not focused on Lebanon,
(ii) addressed war injuries of a non-Lebanese military per-
sonnel population taking place within Lebanese territory, (iii)
investigated hospital/medically-caused injuries or (iv) were
published in a language other than English, German, French
or Arabic.

Study selection

Search results were exported to EndNote and duplicates
were removed prior to exporting the file into Rayyan Soft-
ware for title and abstract screening and full-text review.8

Titles and abstracts followed by the full-text of each record
were screened independently by two research team members
(SA and CP) as described in the Cochrane Handbook for
Systematic Reviews of Interventions.9 Disagreements were
discussed so as to achieve consensus. Failing consensus, a
third reviewer (IP) arbitrated.

Data extraction

Due to the broad nature of our review, reviewers adopted the
PICO framework to design an effective search strategy. PICO
is a framework used to facilitate literature search through the
design of a well-developed search strategy based on definitive
key concepts10. PICOS framework ((i) population/condition,
(ii) intervention/exposure, (iii) comparator/injury types and
causes, (iv) outcome and (v) study design) was adopted when
searching for quantitative studies and PICo ((i) population/-
condition, (ii) interest/phenomena investigated and (iii) con-
text) was adopted when searching for qualitative studies. Both
frameworks were used to support the process of constructing
the research strategy, designing a standard data collection
form and extracting data variables. REDCap software11 was
used to extract variables (i.e. publication details, population
characteristics, study design, International classification of
diseases 9th edition (ICD-9) E-codes categorizing injuries and
study outcome). For further scrutiny, an ICD-9 classification
list was created to ensure coherence and unified standard-
ization of injury external cause codes (E codes 800–989)
captured in the final reviewed articles.

Data analysis

For articles lacking accurate documentation or classification
of the external causes of injuries, two investigators (SA and
CP) independently identified and coded the injury within
the original manuscript according to 13 E-code categories
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reflective of the external causes and mechanism of injuries
within the ICD-9 coding system (Appendix B). Disagree-
ments were discussed until consensus was achieved, using a
third investigator (IP) to arbitrate where necessary (full details
on methodology and ICD-9 coding—Appendix C).

ICD-9 codes were grouped into Mechanism of Injury
categories: (i) activity (E001–E030); (ii) motor vehicle traffic
accidents (E810–E819); (iii) accidental poisonings by drugs,
medicinal substances, and biologicals (E850–E858); (iv)
accidental poisoning by other solid and liquid substances,
gases, and vapors (E860–E869); (v) accidental falls (E880–
E888); (vi) accidents caused by fire and flames (E890–
E988); (vii) other accidents (E916–E928); (viii) suicide and
self-inflicted injury (E950–E959); (ix) homicide and injury
purposely inflected by other persons (E960–E989); (x) legal
intervention (E970–E979) and (xi) injury resulting from
operations of war (E990–E999). Publication periods were
also categorized into: 1946–75, 1976–85, 1986–95, 1996–
2005, 2006–17 and unclear. To determine whether research
topics differed between different time periods, proportions
(with 95% confidence intervals) of injury research related to
that mechanism of injury were calculated for and compared
between each publication period. Categories where the 95%
confidence intervals do not overlap were considered to be
significantly different from each other. Due to low counts in
certain categories, only categories with at least 25 articles were
included in the proportions analysis.

Results

Search results

Of the 1836 records screened for eligibility, 460 papers
advanced to full-text review. An additional seven papers
were located through hand searches and added for a total
of 467 articles included in the review. The PRISMA chart is
illustrated in Fig. 1.

Studies characteristics

The injury literature in Lebanon focused on specific types of
injuries and was primarily based on cross-sectional surveys
(26%), case series (18%), case study (11%), retrospective chart
reviews (10%) and government reports.

Most injury literature (70%) reported solely the prevalence
of injuries and their associated risk factors.97 Nevertheless,
a limited number of studies examined injury intervention
strategies (9.6%), the impact of injury studies on informing
injury prevention programs (4.5%) and the translation of
injury research into injury prevention policies and regulations
(4%).

Fig. 1 PRISMA chart to illustrate the search results.

Early injury research (1946 through 1990s) primarily
described the prevalence of war-related injuries in selected
representative populations, providing details on the char-
acteristics of injured individuals and documenting hospital
interventions and therapeutic management of injuries. Injury
research gained heightened interest since the late 1990s with
over 65% of injury articles being published since 1996.
After the 1990s, the sophistication of research manifested
in the complexity and the novelty of injury studies, as they
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Fig. 2 Major social and political events in Lebanon and associated injury research, 1945–2017.

assessed interventions and evaluated people’s awareness and
perception of injury, introduced new theories, developed and
applied methodologies (Table 1).

War operations

War-related injuries occupied the highest proportion (31.9%)
of the injury literature map in Lebanon, including post-
traumatic stress disorder (PTSD) resulting from the conflicts
(Fig. 2). Operations of war made up a significantly higher
portion of injury research between 1976 and 1995 compared
to other time periods, During the Lebanese Civil War, the
literature documented cases of wounded patients, investi-
gating their injury types, treatment modes and outcomes.
Government and UN agencies reports also highlighted
injuries incurred during Israeli attacks, in particular landmine-
related injuries to Southern Lebanese villagers and farmers,
depicting regional mapping of landmine-affected areas,
estimating the incidence of civilian landmine deaths and
life-long disabilities and promoting mine safety educational
awareness campaigns.12–18 Investigators studied mental
health, and the prevalence and predictors of PTSD and
psychiatric morbidity in the population, and demonstrated the
strong association of war trauma with psychological stress,
anxiety and depression disorder.19–50 Moreover, two studies
explored psychological harm affecting Lebanese detainees or
internally displaced individuals.26, 51

Homicide and purposely inflicted injury

Homicide and other purposely inflicted injury was the
second most investigated (18.2%). A higher proportion
of injury research was focused on homicide and injury
purposely inflected by other persons in 2006–17 compared

to before 1995 (Figs 3 and 4). Researchers examined people’s
perceptions, knowledge and attitudes towards violence and
injury purposely inflicted upon women.52–80 Twenty-eight
studies presented a comprehensive overview of incidents of
domestic violence, quantified the burden and documented its
underlying risk factors and root causes. Several studies shed
light on prevailing issues of child abuse, maltreatment, neglect
and discrimination,81–91 documenting their characteristics,
trends, types and magnitude53, 54, 73, 92, 93 while emphasizing
child rights. Physical, verbal and emotional abuse of school
children was also present in the literature,94 along with the
issue of bullying among schoolchildren.95, 96

With the influx of more than one million refugees into
Lebanon in 2012, researchers explored issues of violence
and abuse among the Syrian refugee population and high-
lighted the various types of physical, emotional and sex-
ual abuse inflicted upon this population98,100–106. Refugees
endured physical and physiological abuse, and discrimination
was clearly portrayed in the injury literature. NGOs and
UN reports investigated cases of refugee abuse, maltreat-
ment and sexual exploitation of displaced elderly, women and
children.119, 120

Occupational injuries

Occupational injuries represented 16.2% of the injury
literature.131–137 Existing studies focused on occupational
injuries related to healthcare,138–145 agriculture,146–150

construction,151–153 and the mechanics industry131 exploring
the vulnerable child worker population.154–157 More recent
studies addressed child occupational injuries among the
refugee communities, particularly Syrian and Iraqi refugees,
mainly due to their jobs hazardous environments.158–178
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Table 1 Studies characteristics stating the number of studies for each classification and corresponding percentage

Studies characteristics Number of studies (n = 467) Percent

Mechanism of injury

Injury resulting from operations of war

(E990–E999)

149 31.91%

Homicide and injury purposely inflicted by

other persons (E960–E989)

85 18.20%

Other accidents (E916–E928) 76 16.27%

Accidental poisoning by other solid and liquid

substances, gases, and vapors (E860–E869)

44 9.42%

Activity (E001–E030) 27 5.78%

Motor vehicle traffic accidents (E810–E819) 26 5.57%

Accidents due to natural and environmental

factors (E900–E909)

22 4.71%

Suicide and self-inflicted injury (E950–E959) 14 3.00%

Accidental falls (E880–E888) 10 2.14%

Accidents caused by fire and flames

(E890–E988)

5 1.07%

Accidental poisoning by drugs, medicinal

substances and biologicals (E850–E858)

4 0.86%

Injury undetermined whether accidentally or

purposely inflicted (E980–E989)

3 0.64%

Legal intervention (E970–E979) 2 0.43%

Publication period

1946–1975 28 6.00%

1976–1985 40 8.57%

1986–1995 48 10.28%

1996–2005 92 19.70%

2006–2017 255 54.60%

Unclear 4 0.86%

Study outcome

Prevalence 329 70.45%

Intervention 45 9.64%

Prevention 21 4.50%

Policy 19 4.07%

Perception/attitude 13 2.78%

Tool/scale/model development 10 2.14%

Others 30 6.42%

Study design

Cross-sectional 125 26.77%

Case series 88 18.84%

Case study 55 11.78%

Retrospective chart review 47 10.06%

Cohort 34 7.28%

Longitudinal 26 5.57%

Qualitative 11 2.36%

Others 81 17.34%
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Fig. 3 Trends in injury research in Lebanon, 1946–2017, by injury research topic.

Fig. 4 Number of injury research articles by category of the ICD 9 codes.

Accidental poisoning

The poisoning literature was scarce and mainly dominated
by studies describing toxic exposure in the environment156,

179–198 and the effects of food and water contamination on
individual health.196, 199–216 Three studies described unin-
tentional and intentional poisoning by drugs, medicinal and
biological substances.217–219

Motor vehicle traffic accidents

Road traffic studies were limited in the injury literature to only
5.5%. Available road injury studies gave a sporadic assessment
of the road safety situation in Lebanon, emphasizing the
high prevalence of road deaths and injuries due to lax safety
policies and limited enforcement220–229, especially among
pedestrians and motorcyclists, which constitute almost 1/3 of
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road injuries in Lebanon, A high rate of child road deaths was
reported in the literature and was mainly associated with a lack
of child restraint laws.230

Fire and flames

Fire-related injuries in Lebanon were scarce in the literature.
Despite being one of the leading cause of injuries and deaths,
particularly among the child population, burn-related injuries
were hardly documented (1.07%) in the Lebanese injury liter-
ature.187, 231–233 Earlier studies reported burns resulting from
operations of war and presented related hospital-based thera-
peutic management of burn cases.234, 235 More recent studies
revealed the epidemiology of burn injuries in Lebanon, and
showed that the majority of burn cases occurred in the
household, with almost 20% resulting in premature deaths
due to factors such as preventable human error, low socio-
economic status and poor living conditions.236–238

Suicide

Suicide and other self-inflicted injury constituted 3% of the
injury literature. The earliest study of suicide in Lebanon
investigated the incidence of suicide that occurred during
the 60s and 70s121, 122 as a result of depression and anxiety
caused by the protracted political instabilities as well as the
struggle imposed by modern society and its challenge to exist-
ing traditions and social norms123–125. More recent studies
explored the prevalence of suicide ideation among university
students, particularly medical students, 126 and adolescents127,

128 reporting female dominance among suicide victims, and
the high rate among specific groups including trans-feminine
and heroin-dependent individuals.125, 128, 129 Results from
this review indicated a scarcity of detailed information about
suicide risk factors and inteventions.129, 130

Other mechanisms of injuries were also scarce in the liter-
ature including drowning and fall injuries. Drowning-related
injuries and deaths are rarely investigated, while existing fall-
related injury studies are notably limited and mainly assess the
root causes and risk factors of falls, particularly among the
elderly population.239–243

Discussion

This scoping review highlights published injury research in
Lebanon as it changed over time from 1945 to 2017. This
review showed how various injury mechanisms studied at
different periods of time reflected the changing social and
political circumstances in Lebanon, including, wound injuries
during the civil war, landmine injuries after the invasion of
southern Lebanon, refugee women and child abuse and sexual

exploitation after the regional Syrian war and the influx of
refugees into Lebanon.

Following Lebanon independence in 1943, and upon the
withdrawal of the last French troop in 1946, interest in explor-
ing emerging diseases and injuries evolved. With the onset of
the Lebanese civil war 1975, researchers’ efforts deviated to
focus on studying the physical and psychological effects of the
war on individuals and the war impact on the nations’ political
and social aspects. The Lebanese Civil War (1975–90) and
subsequent attacks and invasions by Israel shaped the injury
literature in Lebanon. Injuries resulting from operations of
war predominated the literature, reflecting the lengthy 15-
year Lebanese Civil War and subsequent military invasions.
Conflicts and wars depleted Lebanon’s human and physical
resources, and the government political instability impaired
its functions and health agenda. The injury literature reflected
this era with the absence of research publications describing
injury interventions, prevention programs and policies. Publi-
cations on homicides and interpersonal violence emerged and
dominated the injury research agenda since.

In the early 1990s, as the war ceased, political and social
reconstruction and development of Lebanon began with a
noticeable improvement in the research and education sec-
tor and an increase in funding dedicated to understanding
the multiple post-war impacts on the population, includ-
ing mental health and PTSD. Researchers’ interests shifted
from reporting war-related injuries to investigating road traffic
injuries, child labor and occupational injuries, women physical
and sexual abuse and in more recent years exploring injuries
among refugees and displaced individuals (Fig. 5).

Many waves of feminism and the women’s rights move-
ment surfaced in the 1990s to 2000, concurrent with
researchers’ interest in factors affecting women’s autonomy
and equal rights. Studies focused on violence against women
and children including verbal, physical, sexual and economic
abuse, represented the majority of the published studies.
As women’s social status and roles evolved, more studies
examined existing legislation and challenged societal norms
that entrenched male dominance and sexual rights over
women; they emphasized the importance of informing local
actions and laws that protect women and criminalize all acts
of violence against them.

This review highlighted several gaps in the injury literature
in Lebanon. A clear dearth of research related to suicide was
evident in the Lebanese injury literature. This scarcity may be
explained in part by the fact that suicide is considered a ‘sinful
act’ and a social taboo that distills shame on the victims’ fami-
lies and consequently, there was a social and religious tendency
to underreport suicide through misleading classification such
as ‘accidental or undetermined death’ at hospitals patients
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Fig. 5 Tree map depicting the part-to-whole landscape of injury research literature in Lebanon, 1946–2017. Each area reflects the proportionate number of
research studies reported in each ICD9 code category.

records or death certificates. Limited research highlighted
suicide-associated risk factors related to the disruptive effect
of social and cultural transformation of values and norms,
particularly among women through westernization of the
Lebanese society in the 70s. Other suicide studies reported
increased rates of suicide in the decade following the civil war
due to severe depression suffered by individuals as a result of
conflicts, political and socio-economic challenge.

Furthermore, there was a scarcity of research studies in the
field of poisoning and fire and flame injuries, despite their
severity and impact on individuals and communities. Other
injuries, such as road traffic injuries, drowning and fall-related
injuries are responsible for hundreds of premature deaths and
disabilities annually, yet limited studies were identified in the
literature.

This review gives a glimpse of the large burden of
injury in Lebanon. Existing literature mainly reported injury

prevalence and risk factors with limited studies examined
the impact of injury research on informing intervention
programs or actionable public health policies. Nevertheless,
substantial changes emerged in the Lebanese society as a
result of the conducted injury research. A breakthrough
shift in the health status and well-being of women and child
were manifested in the passing of the Child Protection law
in 2004 and the Child Labor Decree 8987 on Worst Forms
of Child Labor in 2012 to protect children from abuse and
occupational injuries. In addition to the provision of laws
that safeguard women’s rights and prevent women violence,
exploitation and abuse.

This study has limitations. First, the database searches were
last conducted in October, 2017 and likely newer studies have
been published that are not included in this review. Second,
Lebanon lacks injury surveillance systems and hospital trauma
registries. Therefore, retrieved studies relied on collecting
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injury data or accessing available hospital administrative and
clinical data. As a result, understanding the magnitude, setting
and context of injury and its risk factors remains a challenge,
and missing from this literature. Additionally, the majority
of injuries listed in the original articles were not classified
according to their external causes (ICD-9 or 10 E Codes).
The reviewers classified each article using the ICD-9 coding
system. It is possible that they misclassified articles in this
process. Classification of the results of this scoping review
according to the external causes of injuries (ICD-9) helps to
standardize the studies and synthesize findings from the exist-
ing injury literature to give insights into identifying existing
gaps and outlining recommendations to advance the injury
research in Lebanon.

Conclusion

This scoping review provides an understanding of the breadth
of injury research in Lebanon while mapping its injury lit-
erature within the socio-political landscape through time.
Existing injury studies mainly reported injury prevalence and
informed subsequent recommendations based on specific
populations and time periods with limited impact on injury
policy and prevention programs. This review highlighted the
social and political events that affected the fabric of the
Lebanese society through time and crucially impacted indi-
vidual’s safety and health and consequently shaped the injury
literature.

The compiled literature serves as a compelling indicator
that injury is a major health problem in Lebanon that should
be further investigated and addressed at a national level.
Future injury research needs to generate the evidence, pri-
oritize the design of context specific prevention intervention
strategies and policies and monitor their effects on individuals
and communities.
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Appendix A

Database: Ovid MEDLINE(R) In-Process & Other Non-
Indexed Citations and Ovid MEDLINE(R) < 1946 to
Present > Search Strategy:

1 Lebanon/(3447).
2 (Lebanon or Lebanese).tw. (4127).
3 1 or 2 (5000).
4 Accident prevention/(8966).
5 Accidents/(19 070).
6 Accidental falls/(19 348).
7 Accidents, Home/(4365).
8 Accidents, Occupational/(16 838).
9 Accidents, Traffic/(39 148).
10 ((car adj2 (crash∗ or accident∗)) or ((traffic or road or

vehicle or vehicular) adj2 accident∗)).tw. (17 279).
11 Safety/or chemical safety/or “hazard analysis and criti-

cal control points”/or safety management/(55 630).
12 (accident∗ or cut or cuts or graze of fall∗ or (hazard adj2

analysis)).tw. (211 917).
13 (injur∗ adj3 (prevent∗ or control∗ or reduc∗ or inci-

dence or number or epidemiology or unintentional or inten-
tional)).tw. (47 338).

14 Drowning/(3212).
15 Near Drowning/(604).
16 (Drown∗ or (submersion adj2 injur∗)).tw. (4550).
17 “Bites and Stings”/(7135).
18 Bites, Human/(1044).
19 “Insect Bites and Stings”/(5646).
20 Scorpion Stings/(651).
21 Snake Bites/(4129).
22 Spider Bites/(1216).
23 Tick Bites/(172).
24 (Bite or Bites or Biting or Sting∗).tw. (38 208).
25 Burns/(40 936).
26 Burns, Chemical/(6081).
27 Burns, Electric/(2246).
28 burns, inhalation/or smoke inhalation injury/(2115).
29 Eye Burns/(2630).
30 Sunburn/(2559).
31 (Burn or burns or scald∗ or inhalation).tw. (100 478).
32 Lightning Injuries/(442).
33 Electric Injuries/(2750).
34 ((lightning or electric) adj2 (injur∗ or accident∗)).tw.

(734).
35 Asphyxia/ec, ep, eh, et, mo, pc, sn (1952).
36 (Asphyxia∗ adj5 (economic∗ or cost∗ or epidemiology

or etiology or mortality or prevention or control or statistic∗
or ethnology or incidence)).tw. (762).

37 Cold injury/(14).

38 (((cold or freezing) adj3 injur∗) or cryoinjury or cryopa-
thy).tw. (2594).

39 Frostbite/(1769).
40 Frostbite.tw. (1207).
41 Heat stress disorders/or heat exhaustion/or heat

stroke/or sunstroke/(4773).
42 ((heat adj2 (disorder∗ or exhaustion or stroke)) or sun-

stroke or (sun adj2 stroke)).tw. (1536).
43 Whiplash injuries/(3088).
44 Whiplash.tw. (2792).
45 Occupational Injuries/(1757).
46 ((work∗ or occupation∗) adj2 (injur∗ or trauma∗ or

fracture∗ or accident∗)).tw. (9928).
47 Radiation injuries/ec, ep, eh, et, mo, pc, sn (15 048).
48 (radiation adj5 (economic∗ or cost∗ or epidemiology or

etiology or mortality or prevention or control or statistic∗ or
ethnology or incidence)).tw. (9311).

49 Fires/or fire extinguishing systems/or spontaneous
combustion/(8477).

50 (fire or fires or combustion).tw. (32 627).
51 Firearms/(4245).
52 Wounds, gunshot/(14 219).
53 (firearm∗ or gun∗ or gunshot∗ or (gun adj3 shot∗)).tw.

(23 249).
54 Firework∗.tw. (582).
55 Pesticides/ae, po, to (7905).
56 (Pesticide∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw.

(3590).
57 Pentachlorophenol/ae, po, to (528).
58 (Pentachlorophenol adj5 (poison∗ or toxic∗ or ingest∗)).tw.

(152).
59 Acaricides/ae, to, po or azinphosmethyl/ae, to, po or

chlorfenvinphos/ae, to, po or naled/ae, to, po (334).
60 ((acaricide∗ or azinphosmethyl or cholorfenvinphos or

naled) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (100).
61 Chemosterilants/ae, to, po or hempa/ae, to, po or alpha-

chlorohydrin/ae, to, po (141).
62 ((chemosterilant∗ or hempa or alpha chlorohydrin) adj5

(poison∗ or toxic∗ or ingest∗)).tw. (17).
63 Herbicides/ae, po, to (5157).
64 (herbicide∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw. (961).
65 1-methyl-4-phenylpyridinium/ae, to, po or 2,4,5-

trichlorophenoxyacetic acid/ae, to, po or 2,
4-dichlorophenoxyacetic acid/ae, to, po or 2-methyl-4-
chlorophenoxyacetic acid/ae, to, po (1674).

66 ((1-methyl-4-phenylpyridinium or trichlorophenoxy-
acetic acid or dichlorophenoxyacetic acid or chlorophenoxy-
acetic acid) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (227).
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67 Atrazine/ae, to, po or cacodylic acid/ae, to, po
or chlorpropham/ae, to, po or dicamba/ae, to, po or
diquat/ae, to, po or diuron/ae, to, po or linuron/ae, to,
po or maleic hydrazide/ae, to, po or paraquat/ae, to, po
or pentachlorophenol/ae, to, po or picloram/ae, to, po or
prometryne/ae, to, po or propanil/ae, to, po or simazine/ae,
to, po or triallate/ae, to, po or trifluralin/ae, to, po (4790).

68 ((atrazine or (cacodylic adj2 acid) or chlorpropham
or dicamba or diquat or diuron or linuron or (maleic adj3
hydrazide) or paraquat pentachlorophenol or picloram or
prometryne or propanil or simazine or triallate or trifluralin)
adj5 (poison∗ or toxic∗ or ingest∗)).tw. (473).

69 defoliants, chemical/ae, po, to (180).
70 (defoliant∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw. (6).
71 insect repellents/ae, to, po or deet/ae, to, po (346).
72 (((insect adj3 repell?nt∗) or deet) adj5 (poison∗ or toxic∗

or ingest∗)).tw. (78).
73 insecticides/ae, po, to (13 239).
74 aldicarb/ae, to, po or aldrin/ae, to, po or allethrin/ae,

to, po or anabasine/ae, to, po or azinphosmethyl/ae, to, po or
carbaryl/ae, to, po or carbofuran/ae, to, po or chlordan/ae,
to, po or chlordecone/ae, to, po or chlorfenvinphos/ae, to,
po or chlorphenamidine/ae, to, po or chlorpyrifos/ae, to, po
or coumaphos/ae, to, po or diazinon/ae, to, po (3434).

75 ((insecticide∗ or aldicarb or aldrin or allethrin or anaba-
sine or azinphosmethyl or carbaryl or carbofuran or chlordan
or chlordecone or chlorfenvinphos or chlorphenamidine or
chlorpyrifos or coumaphos or diazinon) adj5 (poison∗ or
toxic∗ or ingest∗)).tw. (3134).

76 dichlorodiphenyl dichloroethylene/ae, to, po or dichlor-
odiphenyldichloroethane/ae, to, po or dichlorvos/ae, to, po
or dicofol/ae, to, po or dimethoate/ae, to, po or disulfo-
ton/ae, to, po or endosulfan/ae, to, po or endrin/ae, to, po or
fenitrothion/ae, to, po or fenthion/ae, to, po or fonofos/ae,
to, po (2740).

77 (((dichlorodiphenyl adj3 dichloroethylene) or dichlorod-
iphenyldichloroethane or dichlorvos or dicofol or dimethoate
or disulfoton or endosulfan or endrin or fenitrothion or
fenthion or fonofos) adj5 (poison∗ or toxic∗ or ingest∗)).tw.
(836).

78 heptachlor/ae, to, po or heptachlor epoxide/ae, to, po
or ivermectin/ae, to, po or leptophos/ae, to, po or lindane/ae,
to, po or malathion/ae, to, po or methiocarb/ae, to, po or
methomyl/ae, to, po or methoxychlor/ae, to, po or methyl
parathion/ae, to, po or mevinphos/ae, to, po or monocro-
tophos/ae, to, po or naled/ae, to, po or paraoxon/ae, to, po
or parathion/ae, to, po or pentachlorophenol/ae, to, po or
permethrin/ae, to, po (5795).

79 ((heptachlor or (heptachlor adj3 epoxide) or ivermectin
or leptophos or lindane or malathion or methiocarb or

methomyl or methoxychlor or methyl parathion or mev-
inphos or monocrotophos or paraoxon or parathion or
pentachlorophenol or permethrin) adj5 (poison∗ or toxic∗
or ingest∗)).tw. (1904).

80 “phenylphosphonothioic acid, 2-ethyl 2-(4-nitrophenyl)
ester”/ae, to, po or phorate/ae, to, po or phosmet/ae, to,
po or phosphamidon/ae, to, po or propoxur/ae, to, po or
pyrethrins/ae, to, po or rotenone/ae, to, po or temefos/ae,
to, po or tetrachlorvinphos/ae, to, po or toxaphene/ae, to, po
or trichlorfon/ae, to, po (3579).

81 ((“phenylphosphonothioic acid, 2-ethyl 2-(4-nitrophenyl)
ester” or phorate or phosmet or phosphamidon or propoxur
or pyrethrins or rotenone or temefos or tetrachlorvinphos
or toxaphene or trichlorfon) adj5 (poison∗ or toxic∗ or
ingest∗)).tw. (445).

82 molluscacides/ae, to, po or methiocarb/ae, to, po or
niclosamide/ae, to, po (287).

83 ((molluscacides or methiocarb or niclosamide) adj5
(poison∗ or toxic∗ or ingest∗)).tw. (46).

84 Pesticide Residues/ae, po, to (901).
85 pesticide synergists/ae, to, po or piperonyl butoxide/ae,

to, po (148).
86 (piperonyl butoxide adj5 (poison∗ or toxic∗ or ingest∗)).

tw. (70).
87 rodenticides/ae, to, po or warfarin/ae, to, po (5733).
88 ((rodenticides or warfarin) adj5 (poison∗ or toxic∗ or

ingest∗)).tw. (248).
89 disinfectants/ae, to, po (1779).
90 (disinfectant∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw.

(118).
91 benzophenoneidum/ae, to, po or chlorhexidine/ae, to,

po or ethylene oxide/ae, to, po or formaldehyde/ae, to, po or
glutaral/ae, to, po or mercuric chloride/ae, to, po (5919).

92 ((benzophenoneidum or chlorhexidine or (ethylene adj3
oxide) or formaldehyde or glutaral or (mercuric adj3 chloride))
adj5 (poison∗ or toxic∗ or ingest∗)).tw. (769).

93 household products/ae, to, po or detergents/ae, to, po
(1963).

94 (((household adj3 product∗) or detergent∗) adj5
(poison∗ or toxic∗ or ingest∗)).tw. (362).

95 benzalkonium compounds/ae, to, po or cetylpyridini-
um/ae, to, po or glycochenodeoxycholic acid/ae, to, po or
glycocholic acid/ae, to, po or glycodeoxycholic acid/ae, to,
po or lithocholic acid/ae, to, po or octoxynol/ae, to, po or
taurochenodeoxycholic acid/ae, to, po or taurocholic acid/ae,
to, po or taurodeoxycholic acid/ae, to, po or taurolithocholic
acid/ae, to, po (971).

96 (acid adj2 (glycochenodeoxycholic or glycocholic or
glycodeoxycholic or lithocholic or taurochenodeoxycholic
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or taurocholic or taurodeoxycholic or taurolithocholic) adj5
(poison∗ or toxic∗ or ingest∗)).tw. (55).

97 (((benzalkonium adj2 compound∗) or cetylpyridinium
or octoxynol) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (3).

98 soaps/ae, po, to (424).
99 (soap∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw. (54).
100 coloring agents/ae, to, po (2623).
101 (colo?r∗ agent∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw.

(2).
102 2,4-dinitrophenol/ae, to, po or alcian blue/ae, to, po or

amaranth dye/ae, to, po or amido black/ae, to, po or arsenazo
iii/ae, to, po or azure stains/ae, to, po or benzophenonei-
dum/ae, to, po or betacyanins/ae, to, po or betalains/ae, to,
po or bromphenol blue/ae, to, po or bromthymol blue/ae,
to, po or carbocyanines/ae, to, po or carmine/ae, to, po or
congo red/ae, to, po or curcumin/ae, to, po or evans blue/ae,
to, po or hematoxylin/ae, to, po or indigo carmine/ae, to, po
or indocyanine green/ae, to, po or lissamine green dyes/ae,
to, po or methyl green/ae, to, po or neutral red/ae, to, po
or phenolphthaleins/ae, to, po or phenolsulfonphthalein/ae,
to, po or potassium dichromate/ae, to, po or propidium/ae,
to, po or pyronine/ae, to, po or rosaniline dyes/ae, to, po
or ruthenium red/ae, to, po or sulfobromophthalein/ae, to,
po or tartrazine/ae, to, po or thymolphthalein/ae, to, po or
tolonium chloride/ae, to, po or trypan blue/ae, to, po or o-
aminoazotoluene/ae, to, po or p-aminoazobenzene/ae, to, po
or p-dimethylaminoazobenzene/ae, to, po (2202).

103 (blue adj2 (alcian or bromphenol or bromthymol or
evans or trypan) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (128).

104 ((2,4-dinitrophenol or (amaranth adj2 dye) or (amido
adj2 black) or arsenazo or (azure adj2 stains) or benzophe-
noneidum or betacyanins or betalains or carbocyanines or
(congo adj2 red) or curcumin or hematoxylin) adj5 (poison∗
or toxic∗ or ingest∗)).tw. (349).

105 ((((methyl or lissamine or indocyanine) adj2 green) or
((neutral or ruthenium) adj2 red) or phenolphthaleins or phe-
nolsulfonphthalein or (potassium adj2 dichromate) or propid-
ium or pyronine or (rosaniline adj2 dye∗)) adj5 (poison∗ or
toxic∗ or ingest∗)).tw. (184).

106 ((sulfobromophthalein or thymolphthalein or (tolo-
nium adj2 chloride) or o-aminoazotoluene or p-aminoazobenzene
or p-dimethylaminoazobenzene) adj5 (poison∗ or toxic∗ or
ingest∗)).tw. (7).

107 chromogenic compounds/ae, to, po or benzoylargi-
nine nitroanilide/ae, to, po (9).

108 (((chromogenic adj2 compound∗) or (benzoylarginine
adj2 nitroanilide)) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (0).

109 fluorescent dyes/ae, po, to (380).
110 (fluorescent adj2 dye adj5 (poison∗ or toxic∗ or

ingest∗)).tw. (21).

111 (((acridine adj2 orange) or acriflavine or aminacrine
or bisbenzimidazole or chromomycin or diphenylhexatriene
or dithiazanine or eosine i bluish or eosine yellowish or
erythrosine or ethidium or fluorescein-5-isothiocyanate or
fluorescein∗ or fura-2 or olivomycins or plicamycin or
(quinacrine adj2 mustard) or rhodamine∗ or (rose adj2
bengal)) adj5 (poison∗ or toxic∗ or ingest∗)).tw. (205).

112 food coloring agents/ae, to, po or carmine/ae, to, po
or tartrazine/ae, to, po (662).

113 ((carmine or tartazine) adj5 (poison∗ or toxic∗ or
ingest∗)).tw. (18).

114 Hair Dyes/ae, po, to (629).
115 (hair adj2 dye∗ adj5 (poison∗ or toxic∗ or ingest∗)).tw.

(71).
116 Drug Overdose/(9175).
117 (drug adj2 overdose∗).tw. (1774).
118 gas poisoning/or carbon monoxide poisoning/or inert

gas narcosis/(6244).
119 (inert gas adj2 narcosis).tw. (71).
120 Poisoning/(21 953).
121 Poison∗.tw. (75 230).
122 Water Intoxication/(1272).
123 (water adj2 intoxication).tw. (850).
124 biohazard release/or chemical hazard release/(475).
125 ((biohazard or chemical or biological) adj5 (release or

accident∗ or disaster∗)).tw. (3388).
126 Terrorism/(4684).
127 (terrorism or terror∗).tw. (6909).
128 Bioterrorism/(4591).
129 bioterror∗.tw. (3605).
130 Chemical terrorism/(143).
131 Mass casualty incidents/(1514).
132 (mass adj2 (casualt∗ or disasters or fatalit∗)).tw. (2239).
133 warfare/(22 217).
134 (war or wars or warfare).tw. (37 995).
135 biological warfare/(1897).
136 Biowarfare.tw. (253).
137 chemical warfare/(1109).
138 nuclear warfare/(4588).
139 war crimes/(1187).
140 war exposure/(88).
141 “warfare and armed conflicts”/(17).
142 armed conflicts/(104).
143 (armed adj2 conflict∗).tw. (943).
144 Gulf War/(379).
145 “Iraq War, 2003–2011”/(2480).
146 Torture/(1976).
147 torture.tw. (1677).
148 bombs/(537).
149 bomb∗.tw. (24 692).
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150 blast injuries/(3738).
151 ((blast adj2 injur∗) or explosion∗).tw. (11 106).
152 war related injuries/(139).
153 Explosive agents/(1145).
154 Explosive∗.tw. (10 155).
155 weapons/(736).
156 weapon∗.tw. (9718).
157 nuclear weapons/or Weapons of Mass Destruc-

tion/(1119).
158 firearms/(4245).
159 (firearm∗ or gun∗ or rifle∗ or shotgun∗).tw. (30 241).
160 Wounds, Stab/(4195).
161 (stab or stabbing or knife or knives).tw. (14 826).
162 suicide/or suicide, attempted/(48 830).
163 suicide∗.tw. (51 267).
164 self-injurious behavior/or self mutilation/(9306).
165 ((self adj3 (injur∗ or harm or mutilat∗ or destruct∗)) or

parasuicide or automutilation).tw. (12 200).
166 child abuse/or child abuse, sexual/(27 654).
167 (child adj2 (abuse or molestation or maltreatment or

mistreatment or neglect or abandonment)).tw. (11 932).
168 Shaken baby syndrome/(506).
169 (shaken adj2 baby).tw. (542).
170 Elder Abuse/(2228).
171 (elder adj2 (neglect or abuse)).tw. (1246).
172 Physical Abuse/(146).
173 Spouse Abuse/(7113).
174 Intimate Partner Violence/(684).
175 (sexual adj2 (assault or abuse)).tw. (14 191).
176 Domestic Violence/(5726).
177 abuse.tw. (102 655).
178 violence.tw. (36 188).
179 battered child syndrome/(661).
180 Battered Women/(2572).
181 (battered adj2 (child or women or wife)).tw. (1038).
182 ((psychological or mental) adj3 (harm or injur∗)).tw.

(1484).
183 violence/(27 992).
184 Rape/(6124).
185 rape.tw. (6336).
186 workplace violence/(395).
187 assault.tw. (8579).
188 ethnic violence/or ethnic conflict/(27).
189 (ethnic adj2 (conflict∗ or violence)).tw. (139).
190 homicide/or infanticide/(13 668).
191 (homicide∗ or murder∗).tw. (9104).
192 infanticide.tw. (1022).
193 Dangerous behavior/(3744).
194 (dangerous adj2 behavio?r).tw. (263).
195 Risk-taking/(23 422).

196 (risk∗ adj2 taking).tw. (6097).
197 Bullying/(2336).
198 bully∗.tw. (3473).
199 crime/(14 698).
200 (crime∗ or criminal or kidnap∗).tw. (26 710).
201 sex work/(5651).
202 ((sex adj2 work∗) or prostitution or prostitute∗).tw.

(8657).
203 or/4–202 (1158 213).
204 3 and 203 (854).

Appendix B

ICD 9 E Codes—External Causes of Injury
1. (E001–E030) Activity
2. (E810–E819) Motor Vehicle Traffic Accidents
3. (E850–E858) Accidental Poisoning by Drugs, Medicinal

Substances and Biologicals
4. (E860–E869) Accidental Poisoning by Other Solid and

Liquid Substances, Gases, and Vapors
5. (E880–E888) Accidental Falls
6. (E890–E988) Accidents caused by Fire and Flames
7. (E900–E909) Accidents due to Natural and Environ-

mental Factors
8. (E916–E928) Other Accidents
9. (E950–E959) Suicide and Self-Inflicted Injury
10. (E960–E989) Homicide and Injury Purposely Inflicted

by Other Persons
11. (E970–E979) Legal Intervention
12. (E980–E989) Injury Undetermined Whether Acciden-

tally or Purposely Inflicted
13. (E990–E999) Injury Resulting from Operations of War

Appendix C

Detailed methodology and ICD-9 coding.
All transport-related injuries, including those related to

vehicle occupants, motorcyclists, cyclists and pedestrians,
were classified under ‘Motor Vehicle Traffic Accidents [E810–
E819].’ All poisoning-related injuries were captured within
the codes E850–E869, and included, accidental poisoning by
drugs, medicinal substances and biological agents; accidental
poisoning by solid and liquid substances, gases and vapors;
injuries due to exposure to poisoning from food, agricultural
chemicals, cleansing and polishing agents and air pollution
and vapors emitted from toxic substances.

Articles that studied injuries occurring in and around
the home were categorized under ‘Activities [E001–E030]’
and included injuries resulting from walking and running,
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climbing and jumping, playing, exercising, cooking and
performing house or land maintenance. Articles classified
as ‘Other Activities [E916–E928]’ examined injuries related
to occupational activities and included accidents caused
by machinery, cutting and piercing instruments, electric
current, falling objects, caustic or corrosive material, exposure
to radiation, and overexertion and strenuous activities.
Accidents due to Natural Environmental factors [E900–
E909] included articles addressing injuries caused by animal
bites. Articles studying burn-related injuries were categorized
under ‘Accidents caused by Fire and Flames (E890–E988).’
Psychological and physical abuses were classified under
‘Homicide and injured purposely inflicted by other persons
[E960–969]’ and included: child and adult battering, assault

and rape. Injury resulting from operations of war [E990–999],
included physical injuries resulting from explosions, bullets
and fragments, as well as psychological anxiety and PTSD—
classified under ‘Late effect of injury due war operations.’
Landmine injuries were reported under ‘Injuries occurring
after cessation of hostilities by explosion of mines,’ to
highlight the existence of these types of injuries in the
Lebanese literature.

Appendix D

See references.43–243
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