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Background Refugees are susceptible to various types of injury mechanisms associat-

ed with their dire living conditions and settlements. This study aims to compare and
characterize the emergency department admissions due to physical trauma and inju-
ries among local residents and refugees in greater Beirut.

Methods This epidemiological study analyzes injury incidence and characteristics of
patients presenting to Emergency Departments of 5 sentinel hospitals between 2017
and 2019. Using the WHO Injury Surveillance Guidelines and Pan-Asia Trauma Out-
comes Study form, an injury data surveillance form was designed and used in hospital
settings to collect data on injuries. Chi-square test analysis was performed to determine
differences in injury characteristics between local residents and refugees. Regression
models were constructed to assess the effect of being a refugee on the characteristics of
injuries and outcomes of interest.

Results A total of 4847 injuries (3933 local residents and 914 refugees) were reported.
87.4% of the total injuries among refugees were sustained by the younger age groups
0-45 years compared to 68.8% among local residents. The most common injury mech-
anism was fall (39.4%) for locals and road traffic injury (31.5%) for refugees. The most
injured body part was extremities for both populations (78.2% and 80.1%). Injuries
mostly occurred at home or its vicinity (garden or inside the camp) for both popula-
tions (29.3% and 23.1%). Refugees sustained a higher proportion of injuries at work
(6%) compared to locals (1.3%). On multivariate analysis, refugee status was associated
with higher odds of having an injury due to a stab/gunshot (odds ratio (OR)=3.392,
95% confidence interval (CI)=2.605-4.416), having a concussion injury (OR=1.718,
95% CI=1.151-2.565), and being injured at work (OR=4.147,95% Cl=2.74-6.278).
Refugee status was associated with increased odds of leaving the hospital with inju-
ry-related disability (OR=2.271, 95% CI=1.891-2.728)]

Conclusions Injury remains a major public health problem among resident and refu-
gee communities in Beirut, Lebanon. Refugees face several injury-related vulnerabilities,
which adversely affect their treatment outcomes and long-term disabilities. The high
prevalence of occupational and violence-related injuries among refugees necessitates
the introduction of targeted occupational safety and financial security interventions,

aiming at reducing injuries while enhancing social justice among residents.
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Van Dyck Hall

PO Box 11-0236 Injury represents a leading cause of death and disability globally [1,2]. Annually, inju-
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Beirut 1107 2020 1y is responsible for over 5 million deaths, accounting for nearly 9% of global deaths
Lebanon [3]. Each year, millions of people sustain non-fatal injuries that require emergency de-

sh137@aub.edu.lb partment (ED) visits and hospitalizations, impacting individuals’ health and exerting
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financial pressure on health care systems [3]. The interplay of multiple intrinsic factors (eg, age, gender,
education, socio-economic status) and extrinsic factors (eg, external environment, available and accessible
health care service) strongly impact the frequency and severity of individual injuries [4-8]. Major discrep-
ancies in the distribution of the global burden of injury-related mortality and morbidity are noted, with
a substantial human and economic impact in low- and middle-income countries (LMICs) [9]. Due to the
lack of injury preventive measures and sub-optimal health care services in these jurisdictions, over 90% of
injury-related deaths occur in LMICs [10].

The Eastern Mediterranean Region (EMR) claims one of the highest global rates of unintentional fatal inju-
ries among LMICs and the second leading cause of disability adjusted life years (DALYs) for youth aged 15-19
years [11,12]. Lebanon, an upper middle-income country in the Eastern Mediterranean region sustain a large
toll of injury burden, as injury ranks 3* among leading causes of death and 5th in the leading causes of DALYs
for the period 2000 to 2012 [13]. Additionally, regional wars and conflicts have exacerbated the injury pro-
file in EMR countries including Lebanon, and presented additional factors that increase individual morbidity
and mortality. The EMR, with its history of protracted political instability and regional wars, has witnessed the
internal displacement of millions of families and individuals seeking refuge in neighboring countries. Leba-
non endured frequent political unrest and conflicts, and reported high rates of injury morbidity and mortali-
ty [14,15] throughout its history. Recent regional war in neighboring Syria created an influx of refugees who
crossed into Lebanon and settled in camps and informal settlements across the country, accounting for almost
1/3 of the population residing in Lebanon in 2015 - the highest number of refugees per capita in the world [16].
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Refugee status represents a pivotal determinant in increasing individual exposure to injuries, particularly
throughout their journey and settlements [17,18]. Review of existing literature demonstrates a discrepancy in
the frequency and nature of injuries sustained by refugees compared to local residents [4,19-24]. In Lebanon,
recent reports show that refugees sustain higher rates of injuries. For instance, in 2015, injuries accounted
for almost 19.8% of hospitalization among Syrian refugees, compared to 14.9% among the local community
[16]. Multiple interconnected factors aggravate refugee conditions and increase the risk of exposures to inju-
ries, namely overcrowded living conditions, unsafe cooking, heating and lighting sources, lack of resources
and poverty, and limited access to health care services. The literature is lacking a proper understanding of how
refugee status is linked to increased vulnerability and affinity towards various types of injuries, particularly in
the MENA region and Lebanon.

This study aims to understand the epidemiology and associated risk factors for injury among local and refu-
gee communities in Beirut. It further aims to compare the rates of ED admissions due to injuries among local
residents and refugees in greater Beirut, Lebanon. The generated evidence is essential to prioritize and adapt
data driven injury prevention programs and policies.

METHODS
Study design

This study is a descriptive epidemiological analysis of injury cases that presented to the ED of 5 sentinel hos-
pitals across the city of Beirut during the study period, June 2017 to May 2018. Sentinel hospitals expressed
willingness to collaborate and provide timely injury data, and each hospital was selected based on its location
in high population catchment areas. Participating hospitals were a mix of private and publicly funded, and each
was in a distinct geographic location relative to other hospitals. The study population included all people who
sustained an injury, whether intentional or unintentional, including poisoning, presenting at the participating
study hospitals. Within the context of this study, local residents refer to patients with a Lebanese nationality
while refugees refer to patients with a Syrian nationality.

Data collection

Data were collected for individuals presenting with an injury at any of the participating hospitals within the
12-month period, from June 2017 to May 2018). The Pan-Asia Trauma Outcomes Study (PATOS) guided the
design and development of a one-page injury data collection form for use in the ED at each of the hospitals
to capture and quantify the characteristics of presenting injuries in this study [25]. The one-page PATOS data
collection form was pilot tested at the primary site (American University of Beirut Medical Center) to ensure its
feasibility prior to the full-scale data collection at the 5 participating sites. Data collectors were trained on the
data collection form, and trained on ethics in Human Subjects Research (HSR) via the Collaborative Institu-
tion Training Initiative (CITI). At each hospital, patients’ ED medical records were filtered, and sampled based
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on the hospital monthly injury prevalence (number of injured cases/total ED visits) with a design precision of
5%-10% and a 95% confidence interval. Data were retrospectively reviewed, abstracted from patient charts
by the trained data collectors, and entered electronically into a secure-password database that is accessed and
managed only by authorized study investigators using RedCap electronic data capture tools [26]. All injury
cases meeting the study criteria were de-identified, included and assigned a unique identifier, precluding the
need for gathering any personal information. Injuries resulting in ED treatment and release, as well as those
resulting in death (at ED arrival or shortly after presenting to ED) were all captured from ED patient records.
Information collected included patients’ nationality, socio-demographic characteristics, injury epidemiology
(intent, mechanism, location, nature, place, activity at time of injury), risk factors (alcohol, substance, seat-
belt use), pre-hospital, ED, and hospital care, and injury outcome (death, hospitalization, treatment and dis-
charge from ED).
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Statistical analysis

Statistical analyses were performed using the IBM SPSS statistical package (version 26, IBM Corp, Armonk NY,
USA). Continuous data were reported as means and standard deviations, and comparisons were made using
the independent t test. Categorical data were reported as counts and proportions with comparisons made using
the chi-square test, or the Fisher exact test, as appropriate. Multivariable logistic regression models were con-
structed to assess the effect of refugee status on the characteristics of injuries and outcomes of interest, while
adjusting for age, gender, intent and mechanism of injury. The results were presented as odds ratio (OR) and
95% confidence interval (CI). P<0.05 was used to indicate statistical significance.

RESULTS

A total of 4847 injuries were reported at the 5 participating hospitals during the period June 2017 to May
2018. More males (63%) than females sustained injuries that required an ED visit. This difference was great-
er among refugee males (68.7%) and females. The average age among Lebanese and Syrian patients was 35.1
(£23.9) and 27.0 (¢17.7), respectively. Nearly eighty-eight percent (87.4%) of all injuries among refugees were
sustained by the younger age groups (0-45 years) compared to 68.8% among Lebanese residents (P<0.05),
while 31.2% of injuries reported among Lebanese and significantly fewer (12.6%) among Syrian refugees were
aged those 45+ years (P<0.05). Table 1 presents baseline characteristics of the patient population included.

Table 1. Baseline characteristics of patients presenting to the emergency department with injury, stratified by refugee status

NUMBER (%)
VARIABLE P-VALUE
Overall Lebanese Refugees
Patients 4847 3933 (81.1) 914 (18.9)
Mean (SD) 33.6 (23.1) 35.1(23.9) 27.0 (17.7) <0.001
Median (IQR) 28 (17-49) 29 (17-52) 25 (15-35) <0.001
0-<1 70 46 (1.2) 24 (2.6)
Age 1-<15 999 809 (20.6) 190 (20.8)
8 15-<25 1007 772.(19.6) 23525.7)
<0.001
25-<45 1429 1079 27.4) 350 (38.3)
45-60 734 658 (16.7) 76 (8.3)
>60 608 569 (14.5) 39 (4.3)
Female 1789 1503 (38.2) 286 (31.3)
Gender <0.001
Male 3058 2429 (61.8) 629 (68.7)
Married 909 829 (21.1) 80 (8.8)
Marital status Single 2363 1969 (50.1) 394 (43.1) <0.001
Unknown 1575 1135 (28.8) 440 (48.1)
Smoker 756 654 (16.6) 102 (11.2)
Smoking status Non-smoker 2219 2003 (50.9) 216 (23.6) 0.004
Unknown 1872 1276 (32.4) 596 (65.2)
Self 672 518 (13.2) 154 (16.8)
Insurance status Private 2769 2475 (63.0) 289 (31.6) <0.001
Public/NGO 1406 935 (23.8) 471 (51.5)
Publi 4028 3554 (90.4 474 (51.9
Hospital type u < 904) GL9) <0.001
Private 819 379 (9.6) 440 (48.1)

SD — standard deviation, IQR — interquartile range, NGO — non-governmental organization
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A significant difference was found in the hospital accessed for injury treatment and the insurance status be-
tween the two populations. Almost 90% of injured Lebanese sought treatment at private hospitals compared
to almost half that proportion (51.9%) among refugees. The proportion of refugees treated at public hospitals
(48.1%) was almost 5-fold higher than local residents (9.6%). This was similar for insured individuals, where
63% of the Lebanese population had private insurance compared with only 31.5% of Syrian refugees, who
were mostly covered by funds made available through the United Nations High Commissioner for Refugees
(UNHCR) and local and international NGOs (51.5%).

A significant difference was present in the mechanism of injury among local and refugee communities. The most
common injury among Lebanese residents was fall-related injury (39.4%); higher than those reported among
Syrian refugees (27.5%). Road traffic injuries (RTIs) were similar in both populations - 30.1% (Lebanese) and
31.5% (Syrian refugees). The majority of the injuries sustained by both communities were unintentional. The
prevalence of assault (interpersonal violence) among refugees was 2.1%, almost double that sustained by res-
idents (1.1%). Stab or gunshot injuries were significantly higher in the refugee population compared to locals
(12.6% and 3.7%, respectively). Both populations experienced high frequencies of upper and lower extrem-
ity injuries (78.2% and 80.1%) followed by head and facial injuries (24.5% and 23.2%). Local residents and
refugees experienced significantly different rates of injuries to the abdomen (1.9% and 3.6%, respectively).
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Table 2. Injury characteristics, stratified by refugee status

NUMBER (%)
VARIABLE P-VALUE
Overall Lebanese Refugees
Unintentional 4635 3783 (96.2) 852 (93.2) <0.001
Intent of Assault 6l 42 (1.1) 19Q2.1) 0.014
injury Intentional self harm 66 56 (1.4) 10 (1.1) 0.438
Others 85 52 (1.3) 33 (3.6)
Fall 1797 1546 (39.3) 251 (27.5) <0.001
Fire, flame or heat 114 100 (2.5) 14 (1.5) 0.069
. Stab or gun shot 262 147 3.7) 115 (12.6) <0.001
Mechanism ——
. Road traffic injury 1470 1182 (30.1) 288 (31.5) 0.388
of injury - -
Physical overexertion 373 319 (8.1) 54 (5.9) 0.024
Others 357 264 (6.7) 93(10.2) <0.001
Unknown 474 375 (9.5%) 99 (10.8)
Head 574 468 (11.9) 106 (11.6) 0.799
Face 601 495 (12.6) 106 (11.6) 0.414
Neck 102 90 (2.3) 12 (1.3) 0.064
Thorax 201 169 (4.3) 32 (3.5) 0.277
Body part ~ Abdomen 109 76 (1.9) 333.6) 0.002
injured Spine 183 145 (3.7) 38 (4.2) 0.501
Upper extremity 1889 1520 (38.6) 369 (40.4) 0.336
Lower extremity 1921 1558 (39.6) 363 (39.7) 0.955
Skin 45 37(0.9) 8(0.9) 0.852
Other non-anatomical 25 12 (0.3) 13(1.4) <0.001
Fracture 1126 047 (24.1) 179 (19.6) 0.004
Strain/sprain 1211 1033 (26.3) 178 (19.5) <0.001
Cuts/bites/open wound 1205 871 (22.1) 334 (36.5) <0.001
Injury type Bruise 1225 1042 (26.5) 183 (20) <0.001
Burn 122 105 2.7) 17 (1.9) 0.159
Concussion 156 119 (3) 37 (4) 0.115
Organ system 147 102 (2.6) 45 (4.9) <0.001
Other 11 7(0.2) 4(0.4) 0.137
Home/garden/building 1362 1151 (29.3) 211 (23.1) <0.001
School/sports area 327 297 (7.6) 30(3.3) <0.001
Location Street 537 433 (11) 104 (11.4) 0.749
Industrial/construction/work 107 52 (1.3) 55 (6) <0.001
Others 193 167 (4.2) 26 (2.8) 0.051
Work 305 192 (4.9) 113 (12.4) <0.001
Education/school 15 14 (0.4) 1(0.1) 0.227
Activity Sports 299 270 (6.9) 29(3.2) <0.001
Leisure 2340 2033 (51.7) 307 (33.6) <0.001
Others 358 272 (6.9) 86 (9.4) 0.009
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The most common injury types sustained by locals were bruises/superficial injury and sprains/strains with
26.5% and 26.3% respectively compared to 20% and 19.5% among refugees. Similarly, fractures constituted
a larger proportion of injuries among locals (24.1%) than among refugees (19.6%). Refugees had a significant-
ly higher proportion of cuts/bites/open wounds and organ system injuries with 36.5% and 4.9% respectively
compared to 22.1% and 2.6% among locals.

Home/garden/building (inside camps in the case of refugees) were the most common site of injury in both
communities yet with slightly different proportions for locals (29.3%) compared to refugees (23.1%). Locals’
injuries occurred more often during leisure and sports-related activities (51.7% and 6.9% respectively), com-
pared with refugees (33.6% and 3.2% respectively). Refugees, however, had a noticeably higher proportion
of occupational injuries (12.4%) occurring at work sites; almost 2.5 times more than locals (4.9%). Table 2
presents the difference in injury characteristics for the two populations.
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A significantly higher proportion of locals (10.3%) were admitted to hospitals compared with refugees (7.1%),
while a larger proportion of refugees (5.6%) left Against Medical Advice (AMA) compared with locals (2.8%).
While the majority of both locals (79.9%) and refugees (74.8%) left the hospital with no disability, the pro-
portion of refugees (25.1%) leaving with moderate/severe disability was higher compared to the local popula-
tion (19.9%). Table 3 presents the differences in outcomes for the two populations.

Table 3. Disposition outcomes of patients presenting with injury, stratified by refugee status

NUMBER (%)
VARIABLE P-VALUE
Overall Lebanese Refugees
Treated and discharge 4022 3311 (84.2) 711 (77.8) 0.562
Admitted to hospital 469 404 (10.3) 65 (7.1) 0.018
Disposition  Transferred to another hospital 29 23(0.6) 6(0.7) 0.684
Left AMA 161 110 (2.8) 51 (5.6) <0.001
Dead 2 1(0) 1(0.1) 0.301
GOS at Recovering 3550 2951 (79.9) 599 (74.8) <0.001
Discharge Moderate/severe disability 935 734 (19.9) 201 (25.1) 0.014
Vegetative/dead 8 7(0.2) 1(0.1) 0.941

AMA — against medical advice, GOS — Glasgow Outcome Score

Multivariable logistic regression adjusting for age, gender, and intent of injury showed that refugee status was an
independent risk factor for sustaining gunshot or stab injuries (odds ratio (OR)=3.392,95% CI=2.605-4.416,
P<0.001), and a protective factor for sustaining a fall injury (OR=0.701, 95% CI=0.595-0.826, P<0.001).
When adjusting for age, gender, intent of injury, and mechanism of injury, refugee status was significantly
associated with higher likelihood of sustaining cuts/bites/open wounds (OR=1.304, 95% CI=1.074-1.582,
P=0.007), concussion (OR=1.718,95% CI=1.151-2.565, P=0.008) and organ system injury (OR=1.769, 95%
CI=1.161-2.695, P=0.008) as well as lower odds for presenting with a bruise (OR=0.741, 95% CI=0.609-
0.901, P=0.003). Refugee status was associated with higher odds of injuries sustained at industrial/construc-
tion/work site OR=4.147, 95% CI=2.74-6.278), P<0.001) and lower odds of being injured at school or sports
areas OR=0.393, 95% CI=0.265-0.584, P<0.001). As for outcomes, refugee status was associated with an
increased likelihood of leaving the hospital with some form of disability (OR=2.271, 95% CI=1.891-2.728,
P<0.001). Figure 1 shows a summary of the multivariable logistic regression analysis.

DISCUSSION

This study compares injury characteristics, clinical disposition and risk factors among Lebanese and refugee
communities in the capital city of Beirut, Lebanon. Evidence from this study reveals distinct and relatively het-
erogeneous patterns of injuries and outcomes between residents and refugees. This disparity provides insights
into understanding the injury exposure and types of injuries sustained by both communities and allows for
the design of tailored injury prevention and safety programs.

Consistent with existing studies, a predominance of male injuries in both resident and refugee communities
was noted, with a slightly larger proportion of injuries among male refugees (68.7% vs 61.8%) [7,27]. The
refugees’ male workforce exposure to hazardous occupations in industrial or construction sites may increase
their vulnerability to injuries. Refugees had more than 4 times higher odds of presenting at an emergency de-
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Figure 1. Forest plot showing adjusted odds ratios and 95% confidence intervals for Syrian refugee status as a risk/protec-
tive factor for each mechanism, type, and place of injury.

partment with an injury sustained at the workplace compared with locals. Refugee’s harsh working conditions
and lack of proper training at workplaces have been reported as major contributing factors to this notable
disparity [28]. In particular, refugees mostly work as construction workers in Lebanon, with hazardous work
environments and an evident lack of proper safety measures adopted at construction and industrial sites [29-
32]. Similar evidence has been noted in a recent Canadian study indicating that refugees and recent immi-
grants have a higher risk of occupational safety hazards as they are less likely to receive information on safety
and health or undergo formal job training [7]. Refugees typically performed more physically demanding jobs
without the use of proper safety protection gears, which increase their risk for injury [24]. Similarly, in Germa-
ny, Spain, and France, the incidence of work-related injuries is higher among migrants compared to citizens,
particularly in jobs in industrial, construction, and agricultural sectors [33]. Refugees higher odds of present-
ing with concussion or organ system injury noted in this study may be traced to the severe injuries occurring
at construction sites, and result from such things as falling from a height. Higher prevalence of traumatic brain
injury (TBI) has been previously documented in refugee populations [18] in Denmark and the United King-
dom, leading to severe outcomes and long term disabilities [34,35].

A considerable variation in injury cases by age group and activities existed among residents and refugees. While
residents experienced a more diverse pattern of injury, distributed evenly across all age groups, refugees sus-
tained a high burden of injuries in age groups that might be considered productive, with a limited number of
injuries reported among the geriatric population. Refugees younger than 25 years of age experienced the larg-
er proportion of injuries, in line with previous studies indicating that the rate of unintentional injuries among
children and youth was 20% higher in refugees compared to non-refugees [7]. This trend may be explained
by refugees’ poor living conditions, overcrowded housing and inappropriate child care [27].

A significant difference between the refugees and local community was present in the access to care at public
vs private hospitals. Compared to public hospitals, Lebanese private hospitals typically maintain adequate
resources and infrastructure, reflecting enhanced patient services and provision of care [36]. Only 9% of
locals in the cohort sought care at public hospitals compared to almost 50% of the refugee population. As
refugees more often lack the means for out-of-pocket expenses to cover medical services, they are forced to
seek health care services at public hospitals and selected health care facilities subsidized by UNHCR and lo-
cal NGOs [37]. This highlights the issue of limited availability and accessibility of health care services among
refugees. With the limited public health care system in Lebanon, refugees’ increased rates of non-communi-
cable diseases and larger burden of injury places substantial strain on local system resources and often ex-
hausts its capacities [38,39].

Fall and road traffic injury were among the leading causes of injuries in both populations with a slight varia-
tion in age group distribution. Lebanese locals were at a higher risk of sustaining fall-related injuries, demon-
strated by the adjusted odds ratio of 0.7 that confirmed the decreased risk of fall-related injuries among ref-
ugees. Further analysis indicates that over 72% of the elderly Lebanese population suffered from fall-related
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injuries, consistent with current literature which underscores the propensity of older adults to suffer from fall
injuries [40-42]. Road traffic injury represents another major contributor to injuries in both resident and ref-
ugee communities. While this aligns with regional data showing a similar high proportion of emergency vis-
its due to road traffic injuries, it is divergent to studies conducted in China and Canada showing increased
risk for suffering from motor-vehicle accidents and severe traffic injuries in refugee communities compared to
non-refugees, as well as to a study conducted in Turkey showing an opposite higher proportion of road traffic
injuries among locals [7,23,27]. Road traffic injuries, hence, highly depend on the specificities of the local en-
vironment and its built-in safety infrastructure. In Lebanon, the absence of road safety measures coupled with
the lack of compliance and enforcement, represent major contributing factors responsible for the high rates of
road traffic injuries sustained by both local and refugee communities alike [43].

Even though most injuries were unintentional in both populations, assault injuries reported by refugees con-
stituted a 2-fold higher proportion than that sustained by locals. Nonetheless, these numbers could have been
subject to a reporting bias as patients presenting to the emergency department may hide the true intent of
injury to avoid possible police investigations, especially as many refugees seek refuge in Lebanon unlawful-
ly. This could be further delineated by the high proportion of stabbing and gunshot injuries among refugees
constituting 12.6% of all injuries compared to 3.7% among the local population. The increased risk of assault
injuries among refugee communities has been previously documented [21], and may be explained by multi-
ple factors including poverty and possible criminal gang involvement [44,45]. Refugees, having been subject
to trauma, instability and displacement stressors, are exposed to accumulated mental disturbances, leading to
an increased tendency toward assault and violence [46-48].
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Patient dispositions and outcomes varied considerably between the two populations. Refugees had almost
2.3 times greater odds of being discharged with a Glasgow Outcome Score (GOS) of moderate to severe
disability compared to locals. The increased injury morbidity and mortality among the refugee community
is often shaped by a combination of multiple factors, including unsafe living conditions, hazardous work-
ing environments, and limited access to health care services [49]. While the worse outcomes could be due
to initially more severe injuries, this high proportion raises a major concern regarding the environment in
which refugees live and work, and the quality of health care service they access. The potential discrepan-
cy in severity of injury on presentation could be due to a higher exposure of risky settings and violence, as
well as the lack of access to immediate health care services which exacerbates the injury severity and affects
outcome due to delayed and sub-optimal health care services [50]. In the same context, almost double the
proportion of refugees elected to leave the hospital Against Medical Advice (AMA) compared to locals, fur-
ther elucidating refugees’ limited access to health care and possible inability to afford hospital admission
associated health expenditures [49].

A series of recommendations aiming at decreasing injuries among the refugee community can be presented
based on evidence provided from this study. First and foremost, protective policies and procedures should
be implemented to prevent workplace injuries and to safeguard workers’ occupational health and safety [24].
Second, appropriate work training and injury awareness programs should be integrated to increase safety
at the workplace. Third, concerted efforts should focus on designing safe and appropriately populated refu-
gee camps, in addition to developing and delivering awareness and educational activities at camp sites that
aim to educate refugees and raise awareness about common injuries sustained at camps. Fourth, to ease the
problem of violence and assault within the refugee community, efforts should be focused on mitigating pov-
erty and alleviating mental health problems. Securing job opportunities and providing refugees with finan-
cial support can safeguard them from seeking illegal channels of money, and render them less susceptible
to be involved in violence and assault [51,52]. Similarly, working on refugees’ mental well-being can help
to alleviate the psychiatric conditions that might perpetuate the tendency to engage in violent acts within
refugee communities [53]. Finally, more resources should be secured to ensure refugees’ easy access to the
health care services in the country.

To the best of our knowledge, this study is the first that compares the various factors, characteristics, and out-
comes of injuries sustained by refugees and locals residing in Lebanon. The study, however, is not without
limitations. First, the study is a retrospective and may be hindered by the availability of certain injury-related
variables. Second, a methodological limitation might be introduced with the inclusion of all patients with Syr-
ian nationality under the group of refugees, as a minor proportion of those could have been living in Lebanon
even prior to the onset of the Syrian war. Third, the absence of the injury severity score at ED presentation
limited the ability to accurately assess patients’ treatment outcomes. Moreover, as socioeconomic status may
play a role in injury characteristics and outcomes, having access to household income data may have proved
helpful in further stratifying the analysis, and is encouraged in future studies of this nature. Nonetheless, with
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data pooled from 5 public and private hospitals covering all age groups, this study captured a representative
sample of the local citizen and refugee populations, enhancing our understanding of the types and risks of in-
jury, and increasing its generalizability in recommending injury prevention strategies.

CONCLUSION

Injury remains a major public health problem among resident and refugee communities in Beirut, Lebanon.
Refugees face several injury-related vulnerabilities due to their harsh living and working conditions coupled
with their limited access to health care services, which adversely affects their treatment outcomes and long-
term disabilities. The high prevalence of occupational and violence-related injuries among refugees necessi-
tates the introduction of targeted occupational safety interventions, aiming at reducing injuries while enhanc-
ing social justice among residents.

[_1
©
—I=
OZ
= O
:U
oZ
;:
°5
28]

=T
B
[=Ne)
T >
O =
e
5z
n O
o O
& @

Ethics: This study was approved by the American University of Beirut Institutional Review Board (IRB # 2018-0061) and
by the ethical committee at each participating hospital.

\ Funding: This study was supported by a fund from the National Council for Scientific Research in Lebanon

\ Authorship contribution: SA conceptualized the idea; SA, MC, AN and LH contributed to drafting the manuscript; MC,
\ AN and IP contributed to the data analysis; All authors have contributed to the editing of the manuscript; All authors have
Y approved the final version of the paper. SA conceptualized the idea; SA, MC, AN and LH contributed to drafting the man-
uscript; MC, AN and IP contributed to the data analysis; All authors have contributed to the editing of the manuscript;
All authors have approved the final version of the paper.

Competing interests: The authors completed the ICMJE Unified Competing Interest Form (available upon request from
the corresponding author), and declare no conflicts of interest.

1 Krug EG, Sharma GK, Lozano R. The global burden of injuries. Am J Public Health. 2000;90:523-6. Medline:10754963
doi:10.2105/AJPH.90.4.523

2 Peden M, Oyegbite K, Ozanne-Smith J, Hyder AA, Branche C, Rahman A, et al. World report on child injury prevention:
World Health Organization Geneva; 20009.

3 WHO. Injuries and violence: the facts 2014. 2014.

4 Rousseau C, Laurin-Lamothe A, Rummens JA, Meloni E Steinmetz N, Alvarez E Uninsured immigrant and refugee children
presenting to Canadian paediatric emergency departments: Disparities in help-seeking and service delivery. Paediatr Child
Health. 2013;18:465-9. Medline:24426806 doi:10.1093/pch/18.9.465

5 Beiki O, Karimi N, Mohammadi R. Parental educational level and injury incidence and mortality among foreign-born children:
a cohort study with 46 years follow-up. J Inj Violence Res. 2014;6:37-43. Medline:24042970

6 Curry P, Ramaiah R, Vavilala MS. Current trends and update on injury prevention. Int J Crit Illn Inj Sci. 2011;1:57-65. Med-
1ine:22096775 doi:10.4103/2229-5151.79283

7 Saunders NR, Macpherson A, Guan J, Guttmann A. Unintentional injuries among refugee and immigrant children and youth
in Ontario, Canada: a population-based cross-sectional study. Inj Prev. 2018;24:337-43. Medline:28951486 doi:10.1136/in-
juryprev-2016-042276

8 Miller LC, Timouri M, Wijnker J, Schaller JG. Afghan Refugee Children and Mothers. Arch Pediatr Adolesc Med. 1994;148:704-
8. Medline:8019623 doi:10.1001/archpedi.1994.02170070042007

9 Organization WH. Global health risks: mortality and burden of disease attributable to selected major risks: World Health Or-
ganization; 2009.

10 Gosselin RA, Spiegel DA, Coughlin R, Zirkle LG. Injuries: the neglected burden in developing countries. Bulletin of the World
Health Organization. 2009;87:246-a. doi:10.2471/BLT.08.052290

11 Obermeyer CM, Bott S, Sassine AJ. Arab Adolescents: Health, Gender, and Social Context. J Adolesc Health. 2015;57:252-62.
Medline:25770651 doi:10.1016/j.jadohealth.2015.01.002

12 Al-Hajj S, El Bcheraoui C, Daoud E Khalil I, Moradi-Lakeh M, Abu-Raddad LJ, et al. Child and adolescent injury burden in
the eastern mediterranean region: Findings from the Global Burden of Disease 1990-2017. BMC Public Health. 2020;20:433.
Medline:32245425 doi:10.1186/s12889-020-08523-w

13 Organization WH. Global health observatory (GHO) data; top 10 causes of death. Retrieved; 2017.

14 WorldBank. World Bank List of Economies (June 2018). The World Bank Group Washington, DC; 2018.

15 Al-Hajj S, Pawliuk C, Smith J, Zheng A, Pike L. History of injury in a developing country: a scoping review of injury literature
in Lebanon. J Public Health (Oxf). 2021;43:e24-44. Medline:32323720 doi:10.1093/pubmed/fdaa043

16 UNHCR. Syrian refugee and Affected Host Population Health Access Survey in Lebanon. New York: UNHCR; 2015.

17 WHO-Europe. Migration and Health: key issues. Copenhagen: WHO Europe; 2020.

2021 « VoL. 11 « 17001 8 www.jogh.org ¢ doi: 10.7189/jogh.11.17001


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10754963&dopt=Abstract
https://doi.org/10.2105/AJPH.90.4.523
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24426806&dopt=Abstract
https://doi.org/10.1093/pch/18.9.465
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24042970&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22096775&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22096775&dopt=Abstract
https://doi.org/10.4103/2229-5151.79283
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28951486&dopt=Abstract
https://doi.org/10.1136/injuryprev-2016-042276
https://doi.org/10.1136/injuryprev-2016-042276
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8019623&dopt=Abstract
https://doi.org/10.1001/archpedi.1994.02170070042007
https://doi.org/10.2471/BLT.08.052290
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25770651&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25770651&dopt=Abstract
https://doi.org/10.1016/j.jadohealth.2015.01.002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32245425&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32245425&dopt=Abstract
https://doi.org/10.1186/s12889-020-08523-w
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32323720&dopt=Abstract
https://doi.org/10.1093/pubmed/fdaa043

Physical trauma and injury in Lebanon

18 McPherson JI. Traumatic brain injury among refugees and asylum seekers. Disabil Rehabil. 2019;41:1238-42. Medline:29284288
doi:10.1080/09638288.2017.1422038

19 Doherty SM, Craig R, Gardani M, McMillan TM. Head injury in asylum seekers and refugees referred with psychological trau-
ma. Glob Ment Health (Camb). 2016;3:e28. Medline:28596896 doi:10.1017/gmh.2016.23

20 Goodman LEF, Jensen GW, Galante JM, Farmer DL, Taché S. A cross-sectional investigation of the health needs of asylum seek-
ers in a refugee clinic in Germany. BMC Fam Pract. 2018;19:64. Medline:29769017 doi:10.1186/512875-018-0758-x

21 Saunders NR, Lee H, Macpherson A, Guan J, Guttmann A. Risk of firearm injuries among children and youth of immigrant
families. CMAJ. 2017;189:E452-E458. Medline:28385861 doi:10.1503/cmaj. 160850

22 Savas N, Arslan E, Inand1 T, Yeniceri A, Erdem M, Kabacaoglu M, et al. Syrian refugees in Hatay/Turkey and their influence
on health care at the university hospital. Int J Clin Exp Med. 2016;9:18281-90.

23 Xu C, Wang Y, Han N, Kou Y, Yin X, Zhang P, et al. Comparison of road traffic injury characteristics between local versus float-
ing migrant patients in a tertiary hospital between 2007 and 2010. PLoS One. 2014;9:¢82640. Medline:24475023 doi:10.1371/
journal.pone.0082640

24 Yanar B, Kosny A, Smith PM. Occupational Health and Safety Vulnerability of Recent Immigrants and Refugees. Int J Environ
Res Public Health. 2018;15:2004. Medline:30223449 doi:10.3390/ijerph15092004

25 Kong SY, Shin SD, Tanaka H, Kimura A, Song KJ, Shaun GE, et al. Pan-Asian Trauma Outcomes Study (PATOS): rationale and
methodology of an international and multicenter trauma registry. Prehosp Emerg Care. 2018;22:58-83. Medline:28792281
doi:10.1080/10903127.2017.1347224

26 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—a metadata-driven
methodology and workflow process for providing translational research informatics support. ] Biomed Inform. 2009;42:377-
81. Medline:18929686 doi:10.1016/}.jbi.2008.08.010

27 Duzkoylu Y, Basceken SI, Kesilmez EC. Physical Trauma among Refugees: Comparison between Refugees and Local Popula-
tion Who Were Admitted to Emergency Department-Experience of a State Hospital in Syrian Border District. ] Environ Public
Health. 2017;2017:8626275. Medline:28694829 doi:10.1155/2017/8626275

28 Organization IL. Assessment of the impact of Syrian refugees in Lebanon and their employment profile. Beirut: International
Labor Organization; 2014.

29 Colantonio A, McVittie D, Lewko J, Yin J. Traumatic brain injuries in the construction industry. Brain Inj. 2009;23:873-8.
Medline:20100123 doi:10.1080/02699050903036033

30 Amissah J, Badu E, Agyei-Baffour P, Nakua EK, Mensah I. Predisposing factors influencing occupational injury among frontline
building construction workers in Ghana. BMC Res Notes. 2019;12:728. Medline:31694711 doi:10.1186/s13104-019-4744-8

31 Konda S, Reichard A, Tiesman HM, Hendricks S. Non-fatal work-related traumatic brain injuries treated in US hospital emer-
gency departments, 1998-2007. Inj Prev. 2015;21:115-20. Medline:25216672 doi:10.1136/injuryprev-2014-041323

32 Khater LB. Labour policy and practice. The Peace Building in Lebanon. 2017;16.

33 Carballo M, Nerurkar A. Migration, Refugees, and Health Risks. Emerg Infect Dis. 2001;7:556. Medline:11485671 doi:10.3201/
id0707.017733

34 Calvani S. Medical aspects of torture. Lancet. 1990;336:1448. Medline:1978904 doi:10.1016/0140-6736(90)93154-H

35 Doherty SM, Craig R, Gardani M, McMillan TM. Head injury in asylum seekers and refugees referred with psychological trau-
ma. Glob Ment Health (Camb). 2016;3:e28. Medline:28596896 doi:10.1017/gmh.2016.23

36 Kaafarani HM, Khalifeh JM, Ramly EP, Simon D, Safa R, Khalil L, et al. A nationwide, systematic, and comprehensive assessment
of surgical capacity in Lebanon: results of the Surgical Capacity in Areas with Refugees (SCAR) study. Ann Surg. 2019;269:1206-
14. Medline:31082922 doi:10.1097/SLA.0000000000002687

37 Blanchet K, Fouad FM, Pherali T. Syrian refugees in Lebanon: the search for universal health coverage. Confl Health. 2016;10:12.
Medline:27252775 doi:10.1186/s13031-016-0079-4

38 Ibrahim MD, Daneshvar S. Efficiency Analysis of Healthcare System in Lebanon Using Modified Data Envelopment Analysis.
J Healthc Eng. 2018;2018:2060138. Medline:30057729 doi:10.1155/2018/2060138

39 Gulacti U, Lok U, Polat H. Emergency department visits of Syrian refugees and the cost of their healthcare. Pathog Glob Health.
2017;111:219-24. Medline:28720037 doi:10.1080/20477724.2017.1349061

40 Hefny AE Abbas AK, Abu-Zidan FM. Geriatric fall-related injuries. Afr Health Sci. 2016;16:554-9. Medline:27605971
doi:10.4314/ahs.v16i2.24

41 Alshammari SA, Alhassan AM, Aldawsari MA, Bazuhair FO, Alotaibi FK, Aldakhil AA, et al. Falls among elderly and its rela-
tion with their health problems and surrounding environmental factors in Riyadh. ] Family Community Med. 2018;25:29-
34. Medline:29386959

42 Kannus P, Niemi S, Parkkari ], Palvanen M, Sievdnen H. Alarming rise in fall-induced severe head injuries among elderly peo-
ple. Injury. 2007;38:81-3. Medline:17083943 doi:10.1016/j.injury.2006.08.027

43 WHO. Road safety. 2020.

44 Pottie K, Dahal G, Georgiades K, Premji K, Hassan G. Do First Generation Immigrant Adolescents Face Higher Rates of Bul-
lying, Violence and Suicidal Behaviours Than Do Third Generation and Native Born? J Immigr Minor Health. 2015;17:1557-
66. Medline:25248622 doi:10.1007/s10903-014-0108-6

45 Saunders NR, Guan J, Macpherson A, Lu H, Guttmann A. Association of Immigrant and Refugee Status With Risk Factors
for Exposure to Violent Assault Among Youths and Young Adults in Canada. JAMA Netw Open. 2020;3:200375. Med-
line:32129867 doi:10.1001/jamanetworkopen.2020.0375

46 International A. Female refugees face physical assault, exploitation and sexual harassment on their journey through Europe.
Amnesty International London; 2016.

wn
€3]
S
Z
5
oz
5]
(€
5
oz

F
O
==
OZ
= O
:'U
oZ
;';5:
o3
=
= -

(&)
=0
T >
O =
ke
5z
n O
M O
[ 63|

www.jogh.org e doi: 10.7189/jogh.11.17001 9 2021 « VoL. 11 « 17001


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29284288&dopt=Abstract
https://doi.org/10.1080/09638288.2017.1422038
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28596896&dopt=Abstract
https://doi.org/10.1017/gmh.2016.23
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29769017&dopt=Abstract
https://doi.org/10.1186/s12875-018-0758-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28385861&dopt=Abstract
https://doi.org/10.1503/cmaj.160850
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24475023&dopt=Abstract
https://doi.org/10.1371/journal.pone.0082640
https://doi.org/10.1371/journal.pone.0082640
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30223449&dopt=Abstract
https://doi.org/10.3390/ijerph15092004
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28792281&dopt=Abstract
https://doi.org/10.1080/10903127.2017.1347224
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://doi.org/10.1016/j.jbi.2008.08.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28694829&dopt=Abstract
https://doi.org/10.1155/2017/8626275
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20100123&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20100123&dopt=Abstract
https://doi.org/10.1080/02699050903036033
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31694711&dopt=Abstract
https://doi.org/10.1186/s13104-019-4744-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25216672&dopt=Abstract
https://doi.org/10.1136/injuryprev-2014-041323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11485671&dopt=Abstract
https://doi.org/10.3201/eid0707.017733
https://doi.org/10.3201/eid0707.017733
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1978904&dopt=Abstract
https://doi.org/10.1016/0140-6736(90)93154-H
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28596896&dopt=Abstract
https://doi.org/10.1017/gmh.2016.23
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31082922&dopt=Abstract
https://doi.org/10.1097/SLA.0000000000002687
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27252775&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27252775&dopt=Abstract
https://doi.org/10.1186/s13031-016-0079-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30057729&dopt=Abstract
https://doi.org/10.1155/2018/2060138
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28720037&dopt=Abstract
https://doi.org/10.1080/20477724.2017.1349061
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27605971&dopt=Abstract
https://doi.org/10.4314/ahs.v16i2.24
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29386959&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17083943&dopt=Abstract
https://doi.org/10.1016/j.injury.2006.08.027
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25248622&dopt=Abstract
https://doi.org/10.1007/s10903-014-0108-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32129867&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32129867&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2020.0375

Al-Hajj et al.

47 Araujo JO, Souza FM, Proenca R, Bastos ML, Trajman A, Faerstein E. Prevalence of sexual violence among refugees: a system-
atic review. Rev Saude Publica. 2019;53:78. Medline:31553381 doi:10.11606/s1518-8787.2019053001081

48 Cheung Chung M, AlQarni N, AlMazrouei M, Al Muhairi S, Shakra M, Mitchell B, et al. The impact of trauma exposure charac-
teristics on post-traumatic stress disorder and psychiatric co-morbidity among Syrian refugees. Psychiatry Res. 2018;259:310-
5. Medline:29100134 doi:10.1016/.psychres.2017.10.035

49 Gornall J. Healthcare for Syrian refugees. BMJ. 2015;351:h4150. Medline:26243793 doi:10.1136/bmj.h4150

50 Grace BL, Bais R, Roth BJ. The Violence of Uncertainty — Undermining Immigrant and Refugee Health. N Engl ] Med.
2018;379:904-5. Medline:30184446 doi:10.1056/NEJMp1807424

51 Bell B, Fasani E Machin S. Crime and immigration: Evidence from large immigrant waves. Rev Econ Stat. 2013;21:1278-90.
doi:10.1162/REST_a_00337

52 Displacement JDCoF, Group WB, UNHCR. Compounding Misfortunes: Changes in Poverty Since the Onset of COVID-19
on Syrian Refugees and Host Communities in Jordan, the Kurdistan Region of Iraq and Lebanon. Washington, DC: World
Bank; 2020.

53 Napolitano F Gualdieri L, Santagati G, Angelillo IF Violence Experience among Immigrants and Refugees: A Cross-Sectional
Study in Italy. BioMed Res Int. 2018;2018:7949483. Medline:30345306 doi:10.1155/2018/7949483

wn
€3]
O
Z
%)
oz
€3]
(€3
5
oz

F
©
ZE
O Z
= O
:U
OZ
s
=
o<
]

=T
B
= O
T >~
O =
>-N®)
5z
n O
o O
& @M

2021 « VoL. 11 « 17001 10 www.jogh.org ¢ doi: 10.7189/jogh.11.17001


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31553381&dopt=Abstract
https://doi.org/10.11606/s1518-8787.2019053001081
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29100134&dopt=Abstract
https://doi.org/10.1016/j.psychres.2017.10.035
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26243793&dopt=Abstract
https://doi.org/10.1136/bmj.h4150
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30184446&dopt=Abstract
https://doi.org/10.1056/NEJMp1807424
https://doi.org/10.1162/REST_a_00337
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30345306&dopt=Abstract
https://doi.org/10.1155/2018/7949483

