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Trauma Registry 2008–2017
Abebe Tiruneh1, Irina Radomislensky1, Israel Trauma Group, Kobi Peleg1,2 and Maya Siman-Tov1*

Abstract

Background: Populations of different ethnicity and country of origin living in the same country may possess particular
features of violence-related injuries. This study aims to compare violence-related injury characteristics and circumstances,
hospital resource utilization and in-hospital mortality among the major ethnic groups in Israel.

Methods: A study based on the Israeli National Trauma Registry database of patients hospitalized due to violence-related
injuries between 2008 and 2017. Data included demographic, injury and hospitalization characteristics and in-hospital
mortality. Statistical analysis included χ2-test and multiple logistic regression.

Results: During the study period, 16,151 violence related-hospitalizations were reported, of which; 46.1% were Arab
Israelis (AI), 3.2% were Israelis born in Ethiopia (IBE), 12.7% were Israelis born in the former Soviet Union (IBFSU)
and 38.0% were all other Israelis (AOI). The proportion of violence-related hospitalizations among AI, IBE and IBFSU was
greater than their respective proportion in the Israeli population. In comparison to the other groups, stab injuries
were significantly greater among IBE (30% vs 39%); unarmed brawl-related injuries were greater among IBFSU
(22–41% vs 49%) and firearm injuries were greatest among AI (2–8% vs 23%). These differences in violence mechanism
persisted even after accounting for age, gender, injury place and time differences. The foreign born groups had higher
rates for injuries sustained on the street/road (58% for IBE, 54% for IBFSU vs 46% for AI and AOI, each), with IBE
also showing higher rates for weekend and weeknight injuries compared to the other groups (83% vs 71–75%).
IBE were more likely to suffer from severe and critical injuries (19% vs 12–16%), to be admitted to the intensive
care unit (17% vs 9–11%) and to have prolonged hospital stays of seven days or more (20% vs 16–17%), with no
significant difference in in-hospital mortality between the comparison groups.

Conclusions: Characteristics of violence-related casualties differed significantly among diverse ethnic populations living
in the same country. Each population group showed specific attributes regarding injury mechanism, circumstances,
severity and hospital utilization. Violence prevention programs should be culturally adapted and take into account
ethnicity and country of origin of the target population.
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Introduction
Violence undermines people’s health and some groups
are more affected by violence than others. Race and eth-
nicity are among the factors that distinguish population
groups most at risk of violence, with ethnic minorities
being disproportionately affected [1–7]. Studies in sev-
eral countries have shown that appreciable portions of
the gaps in exposure to violence and its consequences
between ethnic groups can be accounted for by family
background, individual differences, and neighborhood
factors [8–10]. Ethnic differences associated with vio-
lence are also linked to sociocultural (such as parenting
styles and masculinity norms) and immigration factors,
such as social disintegration [1, 11–13].
According to a report by the World Health Organization

(WHO) Region for Europe, in comparison to other
European countries, Israel ranked 9th in homicide among
people aged 10–29 years at a rate of 4.30 per 100,000
population [1]. A report produced by the Israel Ministry of
Public Security in collaboration with the Central Bureau of
Statistics (CBS) showed that there were approximately
620,000 annual incidents of violence in Israel between
2003 and 2010; with an upward trend between 2011 and
2012, particularly for serious violent offenses [14]. In
addition, disparities in violence-related injuries between
ethnic groups in Israel have been reported [15, 16]. The
risk of being hospitalized for violence-related injuries was
higher among non-Jewish Israeli residents compared with
Jewish Israelis [17].
The Israel society is composed of two main ethnic

populations: Jews and Arabs, comprising 75.1 and 20.6%,
respectively, according to the Israeli CBS data for the
years 2008–2017 [18]. Jews and Arabs are the two major
distinct ethnic groups who may experience different
risks of exposure, vulnerability and outcomes from inju-
ries as a result of violence, because these populations
differ in many ways, including socio-cultural differences
[17, 19–22]. Among the Jewish population, there were
two major waves of immigration to Israel in the 1990’s.
These immigrant groups included Ethiopian Jewish
immigrants and immigrants from the former Soviet
Union, 1.0 and 7.9%, respectively, of the general Israel
population, according to the Israeli CBS, 2008–2017
[23]. It is important to note that the proportion of
Ethiopian and former Soviet Union immigrants pre-
sented above does not include descendants born in
Israel. These population groups faced the challenges of
reestablishing life in a new country [24, 25], which may
be associated with increased susceptibility to violence
and related injuries. In comparison with Arab and Jewish
born Israelis, studying violence-related injuries among
these immigrant populations can help understand the
potential impact of immigration on violence-related in-
juries. The Ethiopian community and Arabs are amongst

the ethnic groups in Israeli society with the lowest socio-
economic status (SES). These two population groups are
comprised of large families and a relatively young popu-
lation. The majority of Arabs live in towns and villages
where most of the residents are Arabs. While the ma-
jority of Ethiopian Israelis reside in Jewish cities, they
often live in segregated neighborhoods with large
numbers of Ethiopian-Israeli residents [25–29]. These
sociodemographic characteristics may be associated
with differential injury risks from violence [30–32]. It
should be noted that every Israeli resident, regardless
of ethnicity, gender or country of origin is entitled to
health care services under the National Health Insurance
Law. Equally important, fees are not prerequisite for
receiving care [33].
In this paper we sought to examine ethnic differences

associated with violence-related injuries. In Israel, charac-
teristics and circumstances of violence-related hospita-
lizations, hospital resource utilization and in-hospital
mortality in relation to ethnicity and country of origin
have not been well documented. The outcomes from this
study provide evidence based data which can enable policy
makers to focus on intervention programs for population
at high risk.

Methods
This study was based on the Israeli National Trauma
Registry (ITR) database of patients hospitalized for
injuries due to violence between January 1, 2008 and
December 31, 2017. The ITR is an extensive database
of hospitalized trauma patients, providing a broad
geographic and demographic coverage in the country
[15, 16]. All the six Level Ι Trauma Centers and 14
Level ΙΙ Trauma Centers participated in the ITR during
the study period. There were five hospitals that did not
participate in the ITR during the study period, repre-
senting only 5% of the total hospitalized trauma
patients in Israel. Included in the ITR are injured
trauma patients with an International Classification of
Diseases, Ninth Revision (ICD-9-CM) diagnosis code of
800–959.9 who were hospitalized, died in the hospital
(including deaths in the emergency department) or
were transferred to or from another hospital for admis-
sion. The ITR does not include patients who died at the
scene of the event, on the way to hospital or on arrival;
who were discharged following treatment in the emer-
gency department; or who were hospitalized 72 h or
more after the event. Data reported in the registry are
recorded by trained trauma registrars at each trauma cen-
ter under the supervision of a trauma director and trauma
coordinator. Electronic files are transferred daily to the
National Center for Trauma and Emergency Medicine
Research where quality assurance is carried out prior to
the data being analyzed. Unclear or erroneous data are
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referred back to the trauma centers for clarification or
completion. The data in the ITR are anonymous and there
is no way to identify patients; the study received the
approval of the Sheba Medical Center Institutional Review
Board (IRB) (Number 5138–18 SMC). From this compre-
hensive database, this study focused on analyzing
violence-related injuries, identified using codes for exter-
nal cause (E-code) of injury ‘E960.0’-'E968–.9′. Self-
inflicted injuries and injuries from terror attacks and
war were not included. In order to avoid double
counting for transferred patients, the data from their
last hospitalization was used. Since the study focused
only on Israeli residents, Non-Israeli Arab residents
of East Jerusalem (311, 1.8%), foreign workers (544,
3.1%), tourists (141, 0.8%) and unidentified casualties
(90, 0.5%) were excluded from the analysis. These
groups were excluded on the assumption that hospitaliza-
tion characteristics and outcomes at hospital discharge of
non-citizens may differ from those of citizens primarily
because of insurance coverage differences.
The data measured included demographic characteris-

tics (age, gender, ethnicity, country of birth); injury
characteristics (mechanism of violence, type of injury,
injury severity, injured body region, traumatic brain
injury); injury setting and timing of hospital arrival; hos-
pital resource utilization (treatment in trauma resuscita-
tion unit, undergoing surgery, admission to intensive
care unit and length of hospital stay) and in-hospital
mortality. Age in years was divided into five categories:
0–14, 15–24, 25–44, 45–64, 65+. The Injury Severity
Score (ISS) was used to quantify injury severity, which
was classified into two groups: 1–14 (mild and moderate
injuries) and 16–75 (severe and critical injuries), derived
from its four categories [34, 35]. Mechanism of violence
was categorized as: firearm, stabbing, assault with object,
unarmed brawl and other. Type of injury was catego-
rized as penetrating versus non-penetrating and place of
injury was classified as injury event occurring on the
street/road, at home, in public (which included commer-
cial/leisure places, playing/tour places or sport centers)
and other (which included residential institution, work-
place, school, army base, farm land, sea/lake, air and
others). Time of hospital arrival was defined as follows:
weekday as daytime from 06:00 to 18:59 Sunday through
Thursday; weeknight as night hours from 19:00 to 05:59
from Sunday19:00 to Thursday 05:59; and weekend as
any time between Thursday at 19:00 and Sunday at
05:59. It is important to note that in Israel Sunday is a
work day and Friday is not a work day for government
offices. For this study’s purpose, time of patient presen-
tation to the hospital could be taken as a proxy for time
of injury occurrence, as the country is of a relatively
small surface area [36], and it is known for its advanced
trauma system with short arrival times. Trauma centers

are located throughout the country; enabling trauma
casualties to receive rapid treatment in all parts of the
country. Due to redistribution of ambulance dispatch cen-
ters and the use of geographic information systems and
Global Positioning System, in recent year’s response times
have been reduced [15, 16, 37–40]. The Abbreviated
Injury Scale (AIS) codes and scores of nine body regions
(head, face, neck, thorax, abdomen, spine, upper extre-
mity, lower extremity and external) were used for recog-
nizing the injured body regions. Traumatic brain injury
was defined as any recorded evidence of brain injury in
accordance with the AIS 1990 Revision Manual [41].
Number of injured body regions was categorized as single
(when only one body region was injured) and multiple
(when more than one region was injured). Treatment in
trauma resuscitation unit (yes/no), admission to intensive
care unit (yes/no), undergoing surgery (yes/ no), length of
hospital stay (> 7 days or < 7 days) and in-hospital morta-
lity (yes/no) were coded as binary variables.
Analyses were performed using SAS statistical software

version 9.4 (SAS Institute, Cary. NC, USA). Missing data
for each variable entered into the analyses were less than
0.1%. Descriptive data were compared by χ2-test and
multiple logistic regression models were developed to
compare the mechanisms of violence as well as injury
severity, injury type and requirement of admission to
intensive care unit between the ethnic groups. A p-value
of < 0.05 was considered statistically significant.

Results
Study population
A total of 16,151 hospital admissions due to violence-re-
lated injuries were included in this study. Of them, 7445
(46.1%) were AI, 522 (3.2%) were IBE, 2044 (12.7%) were
IBFSU and 6140 (38.0%) were AOI. These results indi-
cate that the distribution of AI, IBE and IBFSU among
violence-related hospitalizations was higher than their
respective proportion in the general Israeli population,
(20.6% for AI, 1.0% for IBE, 7.9% for IBFSU and 70.5%
for AOI [18, 23], Fig. 1).

Demographics, injury characteristics and circumstances
As displayed in Table 1, age distribution varied within
each comparison group with persons aged 15–44 years
constituting the vast majority of violence-related casual-
ties in all ethnic groups while the percentage was signifi-
cantly greater among IBE (85%) and AI (79%) compared
to IBFSU (71%) and AOI (69%). Males constituted the
majority of the patients in all ethnic groups, IBE (92%),
AI (90%), IBFSU (86%) and AOI (85%). The populations
significantly varied by place and time of injury event;
with IBE having highest rates for injuries sustained on
the street/road (58, 47, 54, 46% respectively for IBE, AI,
IBFSU and AOI) and for injuries occurring during the
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weekend/weeknight (83, 75, 71 and 71% respectively for
IBE, AI, IBFSU and AOI), see Table 1.
The most frequent mechanisms of violence-related

injuries were unarmed brawls and stabbing, which
together accounted for 63% of all violence-related
hospital admissions. As shown in Fig. 2, the distribution
by the violence mechanism revealed a significantly
greater proportion of injuries from firearms among AI
(23%) in comparison to IBE (2%), IBFSU (3%) and AOI
(8%). Stabbing-related injuries were significantly more

common among IBE (39%) compared with the other
groups (30%), while unarmed brawl injuries were most
frequent among IBFSU (49% compared to 22–41% among
the other population groups). Penetrating injuries were
significantly more prevalent among AI (57%) compared
with the other ethnic groups (38–46%). Injured body
region also varied between the ethnic populations, with
head and face injuries being more prevalent among the
immigrant populations (IBE and IBFSU), and injuries to
extremities were more common among AI followed by

Fig. 1 Distribution of violence-related hospitalizations by ethnic group and distribution of ethnic group in the total population, Ten-year period
2008–2017. Abbreviations: AI-Arab Israelis, IBE- Israelis Born in Ethiopia, IBFSU-Israelis Born in former Soviet Union, AOI-All other Israelis. *The
proportion of each ethnic group in the general population shown in the figure is based on the data from the Israel Central Bureau of Statistics,
2009–2018 [18, 23]. Note that the average population was taken for the years 2008 to 2017 for each population group to calculate its proportion
in the general population

Table 1 Violence-related hospitalizations 2008–2017: Demographic and injury event characteristics by ethnic group

Variable Total
(N = 16,151)

AI
(46.1%)

IBE
(3.2%)

IBFSU
(12.7%)

AOI
(38.0%)

P valuea

Age, % < 0.0001

0–14 9.1 9.5 4.0 1.6 11.6

15–24 38.5 41.9 40.4 25.5 38.4

25–44 35.7 36.8 44.5 45.7 30.2

45–64 13.0 10.4 8.2 20.1 14.2

65+ 3.7 1.4 2.9 7.1 5.5

Gender (Male), % 88.0 90.3 91.6 86.1 85.5 < 0.0001

Injury setting, % < 0.0001

Street 48.1 47.5 58.4 54.4 45.8

Home 11.3 10.1 11.3 12.9 12.3

Public 8.8 4.6 12.8 12.9 12.3

Other 31.8 37.8 17.4 19.8 29.6

Hours of a day and days of a week, % < 0.0001

Weeknight/Weekend 73.9 75.5 82.8 74.7 70.9

Weekday 26.1 24.5 17.2 25.3 29.1

Abbreviations: AI Arab Israelis, IBE Israelis Born in Ethiopia, IBFSU Israelis Born in former Soviet Union, AOI All other Israelis
aP-values were determined by X2
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AOI. Injury severity varied by ethnic group, with a greater
percentage of IBE and IBFSU suffering from severe and
critical, injuries Table 2.

Hospital resource utilization and in-hospital mortality
IBE had a significantly higher rate of admission to the
intensive care unit (ICU) following violence-related
injuries compared to the other ethnic groups (19% com-
pared with 9–11%, respectively for IBE and other
groups). IBE and AI had higher rates of being treated in
the trauma resuscitation unit (41% for IBE and AI,
compared with 33% for IBFSU and AOI, each). IBE
had prolonged hospital stay of seven days or more
compared with the other populations (20, 17, 16 and 16%,
respectively for IBE, AI, IBFSU and AOI). There was no
significant difference for undergoing surgery and in-hos-
pital mortality between the ethnic groups (Table 2).

Adjusted analysis
Mechanism of violence
According to estimates of logistic regression analyses
adjusted for age, gender, place and time of injury event;

in comparison to AOI, AI had a significantly greater
risk of hospitalization due to injuries from firearm [OR
(95% CI): 3.36 (3.01–3.75)] as well as assault with ob-
ject [OR (95% CI): 1.40 (1.28–1.54)), and IBE had a
greater risk for injuries from stabbing [OR (95% CI):
1.29 (1.07–1.56)] or assault with object [OR (95% CI):
1.41 (1.12–1.77)], while IBFSU had a higher risk for
unarmed brawl-related injuries [OR (95% CI): 1.47
(1.32–1.63)], Table 3. In a separate logistic regression
analyses adjusted for age, gender, place and time of
injury event (not displayed in table), the risk of
hospitalization due to firearm-related injuries was also
significantly greater among AI in comparison to IBE
[OR (95% CI): 14.64 (8.63–27.62)] and to IBFSU [OR
(95% CI): 9.74 (7.66–12.60)]. A significantly greater risk
for stab injuries was reported among IBE in comparison
to AI [OR (95% CI):1.43 (1.18–1.72)] and to IBFSU [OR
(95% CI): 1.31 (1.06–1.60)]; while IBFSU had a higher
risk for unarmed brawl-related injuries than IBE [OR
(95% CI): 0.67(0.55–0.82)] and AI [OR (95% CI):
0.31(0.28–0.35)]. The risk for injuries by assault with an
object was greater in IBE [OR (95% CI): 1.55(1.20–1.99)]

Fig. 2 Violence mechanism by ethnic group. Abbreviations: AI-Arab Israelis, IBE- Israelis Born in Ethiopia, IBFSU-Israelis Born in former Soviet
Union, AOI-All other Israelis. P < 0.0001, determined by X2 test.
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and AI [OR (95% CI): 1.54(1.34–1.78)] when compared
with IBFSU, while there was no significant difference
between IBFSU and AOI.

Injury severity, injury type and admission to intensive care
unit
In comparison to AOI, the immigrant groups (IBE and
IBFSU) were significantly more likely to suffer from
violence-related severe and critical injury after contro-
lling for the effects of age, gender, violence mechanism
and injury type. There was no significant difference in
the risk of experiencing penetrating injury between the

three population groups (AI, IBE or IBFSU) and AOI
after accounting for age, gender and violence mecha-
nism. The increased likelihood of being admitted to
ICU among IBE versus AOI persisted even after contro-
lling the effects of age, gender, ISS, violence mechanism
and injury type (Table 4).

Discussion
The outcomes from this study provide evidence suggest-
ing that ethnicity of violence-related casualties influence
the mechanism, circumstances and severity of injury,
and consequently hospital resource utilization.

Table 2 Violence-related hospitalizations 2008–2017: Injured body region, hospital resource utilization and in-hospital mortality by
ethnic group

Variable Total
(N = 16,151)

AI
(46.1%)

IBE
(3.2%)

IBFSU
(12.7%)

AOI
(38.0%)

p-valuea

Injury severity score (ISS16+) 13.4 13.4 19.4 15.6 12.1 < 0.0001

Penetrating injury 48.8 57.1 46.0 38.5 42.3 < 0.0001

Injured body regionb

Head 30.5 29.2 38.7 37.6 29.0 < 0.0001

Face 28.0 22.7 36.2 40.3 29.5 < 0.0001

Neck 4.1 3.4 6.5 4.5 4.7 < 0.0001

Thorax 22.1 22.6 20.5 22.3 21.6 NS

Abdomen 24.1 24.5 24.7 21.6 24.3 0.0496

Spine 2.0 2.0 0.8 2.1 2.0 NS

Upper extremity 20.4 22.5 15.1 17.1 19.5 < 0.0001

Lower extremity 21.1 26.3 10.1 13.8 18.1 < 0.0001

External 1.8 1.4 0.8 1.7 2.5 < 0.0001

Multiple Injuries 38.1 38.3 39.3 42.9 36.1 < 0.0001

Traumatic brain injury 8.9 7.8 16.5 13.9 7.9 < 0.0001

Treated in trauma resuscitation unit 37.0 41.0 40.8 33.5 33.0 < 0.0001

Admission to ICU 10.2 10.7 17.4 9.2 9.3 < 0.0001

Underwent surgery 33.1 33.3 32.6 33.1 32.8 NS

Hospital LOS (7 days or more) 16.3 16.7 19.9 16.3 15.6 < 0.05

Hospital LOS (14 days or more) 5.3 5.6 6.5 4.4 5.2 NS

Died in hospital 1.6 1.8 1.5 1.1 1.5 NS

Abbreviations: AI Arab Israelis, IBE Israelis Born in Ethiopia, IBFSU Israelis Born in former Soviet Union, AOI All other Israelis, ICU intensive care unit, LOS length
of stay
aP-values were determined by X2 test (NS = non-significant, i.e. P > 0.05)
bNote that a patient could sustain injury to more than one body region

Table 3 Risk of hospitalization due to injury from a specific mechanism of violence among ethnic groups (N = 16,151)

Ethnic
groups

OR(95% CI)a

Firearm Stab Assault with object Unarmed brawl

AI vs AOI 3.36 (3.01–3.75) 0.91 (0.84–0.98) 1.40 (1.28–1.54) 0.46 (0.42–0.49)

IBE vs AOI 0.23 (0.12–0.39) 1.29 (1.07–1.56) 1.41 (1.12–1.77) 0.98 (0.81–1.19)

IBFSU vs AOI 0.34 (0.26–0.44) 0.99 (0.88–1.11) 0.91 (0.78–1.05) 1.47 (1.32–1.63)

Abbreviations: Abbreviations: AI Arab Israelis, IBE Israelis Born in Ethiopia, IBFSU Israelis Born in former Soviet Union, AOI All other Israelis, OR Odds ratio, CI
Confidence interval
aAdjusted for age (categorized into five groups: 0–14, 15–24, 25–44, 45–64, 65+), gender, injury place (grouped in to: street, home, public and other) and time
(classified in to two: weekend/weeknight and weekday). The reference group for the model of each mechanism was all other mechanisms of violence
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The evidence shows that the mechanism of injury var-
ies by ethnicity, IBE are at greater risk of hospitalization
due to stab injuries, IBFSU for unarmed brawl injuries
and AI for firearm injuries. Both AI and IBE are also at
a greater risk of hospitalization due to injuries by assault
with an object. These findings may be partially asso-
ciated with the age and gender distributions in each
population group. In comparison to IBFSU and AOI,
IBE and AI males and young adults, aged 15–44 years,
are at greater risk for violence-related hospitalizations.
The younger age and male gender characteristics of IBE
and AI casualties may contribute to their increased risk
for injuries due to stabbings and fire arms as supported
by our observation in adjusted analyses, and consistent
with the available evidence reporting that violence by
sharp objects and firearm is more prevalent in these
segments of population [42]. Attributed to masculinity
and gender values, younger people and males are more
apt to risky behaviors and thus may have greater chance
of being involved in violence in general, and in more
severe forms of violence in particular [2, 3, 43–46].
In addition to injury mechanism, differences in place

and time of event were observed. The street was a com-
mon place of injury for the immigrant groups, IBE and
IBFSU. While among all groups the majority of hospi-
talizations occurred on the weekend or at night, the
percentage was even greater among the Ethiopian immi-
grants. These outcomes may indicate that immigration
has influential effects on where injury events occur. This
information should be used by policy makers to develop
interventions which focus on the peak times and places of
violence-related injury events. It can also be likely that the
injury setting characteristics may contribute to the
observed differences in violence mechanism between the
population groups, which were demonstrated in the
adjusted analyses. The comparison population groups had
a higher risk of hospitalization due to specific types of
violence, even after controlling for possible confounding
factors, implying that ethnicity is an independent factor.

It is possible that situational factors such as ease of
access to weapons may play a role in determining
violence and its consequences [47], although this study
has not investigated these aspects. There is evidence
suggesting that practices of carrying and using knives in
Israel are growing [1, 21], since they are easily available.
There is also evidence reporting that pupils from low
socioeconomic status (SES) families have higher levels of
weapon carrying [48]. The availability of weapons and
the act of carrying them are risk factors for violence.
The high prevalence of carrying weapons, such as
knives, and using them in Israel [1, 21] can be specu-
lated to be among the factors associated with increased
rates of stab-related injuries, warranting the importance
of intensifying control measures against access to and
carrying of such weapons. The findings presented iden-
tify IBE as a distinct high risk group and their needs
must be addressed. The availability of firearms is a major
determinant of their use and influence on homicide rates
[1, 2, 46]. Surprisingly, even the possession of licensed
firearms has been reported to affect the risk of
violence-related injuries [17]. People with firearm pos-
session are more likely to endorse aggressive attitudes
that increase their risk for retaliatory violence [49]. In
Israel, there are increasing media reports of illegal gun
possession and armed crimes, particularly in Arab
towns. It has been reported that firearms are easy to
obtain, that is, both makeshift pistols which are being
manufactured in workshops in Arab villages or in the
Palestinian territories, and weapons which are often
smuggled or stolen. There are also social media reports
of increasing gun carrying to school by children in the
Arab sector [22]. Accordingly, all such factors may
increase risk of firearm injuries among Arabs, which is
supported by our finding. The international literature
also has shown evidence that stab and firearm injuries
are more common among ethnic minorities, similar to
our findings of higher risks among the minority groups
in Israel [3–5, 7, 46].

Table 4 Likelihood of violence-related severe and critical injury, penetrating injury and admission to intensive care unit among
ethnic groups (N = 16,151)

Variable OR (95% CI)

AI vs AOI IBE vs AOI IBFSU vs AOI

Severe and critical injury (ISS 16+)a 0.92 (0.83–1.02) 1.78 (1.40–2.25) 1.38 (1.19–1.59)

Penetrating injuryb 0.99 (0.85–1.16) 0.86 (0.56–1.29) 1.07 (0.85–1.34)

Admission to ICUc 0.95 (0.83–1.09) 1.92 (1.42–2.58) 0.93 (0.76–1.14)

Abbreviations: AI Arab Israelis, IBE Israelis Born in Ethiopia, IBFSU Israelis Born in former Soviet Union, AOI All other Israelis, OR Odds ratio, CI Confidence interval,
ISS Injury severity score, ICU Intensive care unit
aAdjusted for age, gender, violence mechanism and injury type
bAdjusted for age, gender and violence mechanism
cAdjusted for age, gender, ISS, violence mechanism and injury type
Note that age was categorized into five groups (0–14, 15–24, 25–44, 45–64, 65+), violence mechanism was grouped into (unarmed brawl, assault with object,
stabbing, firearm and other), injury type as (penetrating versus non-penetrating) and ISS as (1–14 vs 16–75)
The reference group for each model outcome was the group not having that specific characteristic
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The differences in injury type between the population
groups can be attributed to their differences in the
involved violence mechanism. For example, the frequency
of a combination of firearm and stab injuries was highest
among AI, which will explain for the greater rate of
penetrating injuries in this population group. Israel has
a lower rate of personal gun ownership, stricter gun
control laws, and its policy discourages personal gun
ownership [50]. Our findings, however, may highlight
the importance of intensifying regulatory and monito-
ring activities on firearms. In an effort to reduce
firearm-related injuries, there may be an urgent need to
enforce the illegal access and distribution of firearms,
especially by theft or unlawful sales, in addition to
enhancing efforts in restricting weapons in certain
settings, for example, leisure facilities, public places and
school premises, as such interventions are proven to be
effective in reducing violent injuries [42, 43]. In addition,
due to the ethnic differences, formulating population-spe-
cific and socio-culturally appropriate violence prevention
and intervention programs is crucial.
In comparison to the general Israeli population, the

three minority groups studied, IBE, AI and IBFSU
appear to be disproportionately affected by violence-re-
lated injuries, as demonstrated by the greater proportion
of IBE, AI and IBFSU casualties from the overall vio-
lence casualties than their respective share in the
general Israeli population; 3.2 times greater for IBE,
2.2 times greater for AI and 1.6 greater for IBFSU.
These disparities can be speculated to be due to differen-
tial exposure to risk and protective factors. It is known
that there is no single reason explaining why some popu-
lations are more vulnerable to injury in general, and
specifically to different types of violence-related injuries.
Nevertheless, these differences in violence injuries
between the ethnic groups compared in our study may be,
at least in part, be a reflection of the many socioeconomic
differences. There is evidence that the SES of minority
groups in Israel, in particular the Ethiopian community
and Arabs, is lower than that of the other population
groups and they often reside in disadvantaged neighbor-
hoods. The Ethiopian community has the lowest SES
amongst all population groups in the country [25–28]. A
large body of evidence shows an association between
lower SES and an increased risk of sustaining violence-re-
lated injuries [1, 2, 20, 30–32, 51–55]. Low income, low
education level, unemployment, unskilled labor and job
dissatisfaction, poverty, low social standing and integra-
tion difficulties may be speculated to be associated with
behavioral changes, which may increase exposure and
susceptibility to violence and worse outcomes. Socio-
economic disparities may be associated with various
risky behaviors, including substance abuse and crime,
which may increase risk of violence-related injuries

[6, 17, 30–32]. In addition, there may be low negotiation
skills attributable to lower education level, and as a result
unprecedented situations may end up with events that can
lead to injury, in particular to the more severe forms of
violence. Cultural practices and social values may play
roles in experiencing inequalities in violence. Violence
may be regarded as a practical option to conflict
resolution [42, 56]. Contextual factors in disadvantaged
neighborhoods may create suitable situations to exposure
and susceptibility to violence, as in such neighborhoods
there may be high rates of crimes, illicit drugs dealing,
gang membership and deviant peer groups [8, 31, 57, 58].
In addition to changes in the socioeconomic and pro-

fessional status, the immigration process, which includes
obstacles, such as language barrier and cultural dif-
ferences, may hinder integration of immigrants into the
Israeli society and lead to violence-related behaviors,
which may contribute to violence injuries among
immigrants from Ethiopia and the former Soviet
Union [17, 59]. It is challenging for immigrants to adapt
between their cultures of the past and fitting into the new
culture, the Israeli society. These clashes often play a cru-
cial role in violent behavior and consequently on injuries
[11, 60]. Furthermore, new immigrants and minority
groups may experience discrimination leading to violence-
related behaviors [25, 61]. Due to language and cultural
barriers, access to and utilization of preventive services
among Ethiopian immigrants may also be lacking.
While there were significant differences in hospital

resource utilization, as a function of injury severity,
no difference in in-hospital mortality was found. This
finding could be a result of appropriate trauma care
to all population groups, without any discrimination.
In addition, it shows the efficacy of the Israeli trauma care
system and the national health insurance law, which
provides equal quality of care for all Israeli residents
regardless of ethnicity, gender or country of origin where
fees are not prerequisite for receiving care [33, 37, 38].

Limitations
First, the study population includes victims of violence,
and not necessarily the perpetrators. Thus, we are
unable to identify the victim-perpetrator relationship,
such as stranger, friend, family member, or intimate part-
ner, or other demographic characteristic.
Second, the study included only the first generation of

immigrants from Ethiopia or former Soviet Union, that
is, those born abroad. Although identifying the immi-
gration effect on the next generation is important, the
current trauma registry database does not provide the
parents’ country of origin, which can be considered an
important limitation.
A third limitation originates from the inclusion criteria

of the ITR. The ITR does not include mortality prior to
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arriving at the medical center. In addition, casualties
with minor injuries, who were not hospitalized, were not
included in this study, which might have resulted in
selection biased estimate. Since the majority of hospita-
lized trauma patients and almost all severely wounded
patients are treated in the ITR participating hospitals,
we can conclude that this study provides plentiful, repre-
sentative and valuable information in understanding
violence injury characteristics and outcomes in Israel.
Fourth, since the trauma registry does not include

information on socio-economic position, its potential
influence could not be investigated. We recommend
future research to explore the contribution of socio-
economic position on violence-related injuries among
different population groups.

Conclusions
This paper highlights that ethnicity of violence-related
casualties differs by the type of violence, circumstances
of injury, injury severity and consequently by hospital
resource utilization. The outcomes should be addressed
by formulating and implementing population-specific
and socio-culturally appropriate violence prevention and
response programs.

Policy implications
The findings of this study highlight the differences
between populations groups living in the same country
with regard to the specific attribute of violence-related
injuries. In addition, the differential rates of violence
injuries, and in particular those of severity of injuries
may indicate that the populations may suffer differently
from worse health, behavioral and socioeconomic conse-
quences [43, 62]. Building on our assessment, we
propose that violence-related injury prevention and
response efforts targeting IBE should focus on stabbing-
related injuries and to those injuries occurring on streets
and during weekends/weeknights; whereas among AI
firearm injuries need to be addressed; and among IBFSU,
interventions need to focus on preventing unarmed
brawl injuries, especially focusing on street fights.
Violence prevention efforts need to be tailored to at-risk
population groups and to integrate problem-solving
approaches. Hot spots and neighborhoods as well as
peak times for violence need to be identified. Integrating
law enforcement with community and problem-oriented
policing in an effort to deal with changing cultural and
social norms that support violence may be effective in
achieving violence prevention. Local and socio-cultural
differences need to be considered and all relevant part-
ners involved during the planning and implementation
of violence prevention and response programs. In
addition, existing legislations and policies regarding
firearms should be reviewed.

In Israel, there are a variety of programs operated aimed
at preventing violence and crime across the country, in-
cluding City Without Violence, Metzila - Community and
Crime Prevention Division, Parent Patrols, the Anti-Drug
and Alcohol Authority, Domestic Violence - Prevention
and Treatment, and the police high school program,
among others. There are also mentions of violence pre-
vention efforts with a focus on unique demographic
groups such as Israelis of Ethiopian descent, Arabs, and
other segments of the population as per their unique
characteristics [63]. Although national laws, action
plans, policies and programs relevant to several type of
violence are available in the country [43], their enforce-
ment and implementation may not be adequate on
levels necessary to achieve reductions in violence in-
equalities. In the wake of our results, the Israel govern-
ment may need to be aware of the differences in
mechanism and circumstances of violence injuries as
well as hospitalization characteristics between popula-
tions of different ethnicity and country of origin, thus
to allocate adequate financial, material and human
resources in the efforts to support violence prevention,
response and research activities so as to reduce the in-
equalities. Hospitals need to anticipate ethnic variation
in injury pattern and severity and hence that of hospital
resource utilization so as to optimize patient outcome
and operational efficiency following violence injury. In
addition, health care facilities can be important part-
ners in violence prevention activities through several
roles, such as increasing awareness of the problem and;
serving as educators, trainers, consultants, advocates or
coordinators in joint community-based activities; and
actively participating with ministry of health in data
collection and reporting as well as in research activities
[62]. The educational system can jointly work with rele-
vant partners in identifying, handling and referring
individuals affected by or at risk for violence, as well as
in research activities. Prevention efforts need to be fully
integrated into clinical and community settings. Last
but not least, further research studies need to be
carried out to evaluate the underlying factors for the
disparities in violence between the population groups,
particularly in violence type and circumstances as well as
impacts of violence and victim-perpetrator relationship.

What the present study adds to existing knowledge?
Populations of different ethnicity and country of origin
differ by the type of violence-related injury circum-
stances and characteristics, and consequently by hospital
resource utilization.

� In comparison to AOI, immigrants (IBE and IBFSU)
and minorities (AI) are disproportionately affected
by violence-related injuries.
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� While stab injuries were most common among IBE,
firearm injuries were greatest among AI and
unarmed brawl-related injuries were greatest among
IBFSU.

� Injury events among immigrants were most likely to
occur on the street/road.

� Violence-related injury events were most frequent
on weekends and weeknights, especially among IBE.

� Injuries to head and face were more prevalent
among IBE and IBFSU, while injuries to extremities
were more frequent among AI.

� Violence-related injury severity and hospital
utilization was greatest among IBE, in comparison
to the other population groups.

Acknowledgements
The authors wish to thank the Israel Trauma Group for their responsibility for
the data completing. The Trauma Group includes: H. Bahouth, A. Becker, A.
Hadary, I. Jeroukhimov, M. Karawani, B. Kessel, Y. Klein, G. Lin, O. Merin, B.
Miklush, Y. Mnouskin, A. Rivkind, G. Shaked, G. Sibak, D. Soffer, M. Stein, M.
Wais, H. Pharan and I. Garbetzev. The authors would also like to thank
Sharon Goldman for the English proof reading and corrections.

Financial disclosure
The authors have no financial relationships relevant to this article to disclose.

Potential conflicts of interest
The authors have no conflicts of interest relevant to this article to disclose.

Funding
None.

Availability of data and materials
The datasets generated and analyzed during the current study are not
publicly available due hospitalization privacy but are available from the
corresponding author on reasonable request.

Authors’ contributions
AT and MST conceived and designed the study, analyzed the data and
wrote the manuscript. IR analyzed the data and reviewed the manuscript. KP
conceived and designed the study, reviewed and revised the manuscript. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
The research received the approval of the Sheba Medical Center’s
Institutional Review Board 5138–18-SMC. The research is based on
anonymous registry, there for consent to participant was not mandatory.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Israel National Center for Trauma and Emergency Medicine Research,
Gertner Institute for Epidemiology and Health Policy Research, Sheba
Medical Center, Tel-Hashomer, 52621 Ramat Gan, Israel. 2Department of
Disaster Management, School of Public Health, Tel Aviv University, Tel Aviv,
Israel.

Received: 29 July 2018 Accepted: 25 February 2019

References
1. Sethi D, Hughes K, Bellis M, Mitis F, Racioppi F. European report on

preventing violence and knife crime among young people.
Copenhagen: World Health Organization Regional Office for Europe;
2010. http://www.euro.who.int/__data/assets/pdf_file/0012/121314/
E94277.pdf. Accessed 10 Jan 2017

2. Krug EG, Dahlberg LL, Mercy JA, Zawi AB, Lozano R. World report on
violence and health. Geneva: World Health Organization; 2002. https://apps.
who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=
1F8CBC8B5AD88868FA2866EB81059C8E?sequence=1. Accessed 10 Jan 2017

3. Fowler KA, Dahlberg LL, Haileyesus T, Annest JL. Firearm injuries in the
United States. Prev Med. 2015;79:5–14.

4. Herbeck DM, Brecht ML, Pham AZ. Racial/ethnic differences in health status
and morbidity among adults who use methamphetamine. Psychol Health
Med. 2013;18(3):262–74.

5. El-Abdellati E, Messaoudi N, Van Hee R. Assault induced stab injuries:
epidemiology and actual treatment strategy. Acta Chir Belg. 2011;111(3):146–54.

6. Velis E, Shaw G, Whiteman AS. Victim's profile analysis reveals homicide
affinity for minorities and the youth. J Inj Violence Res. 2010;2(2):67–74.

7. Ikeda RM, Dahlberg LL, Kresnow MJ, Sacks JJ, Mercy JA. Studying “exposure”
to firearms: household ownership v access. Inj Prev. 2003;9(1):53–7.

8. Zimmerman GM, Messner SF. Individual, family background, and contextual
explanations of racial and ethnic disparities in youths' exposure to violence.
Am J Public Health. 2013;103(3):435–42.

9. Estrada-Martínez LM, Padilla MB, Caldwell CH, Schulz AJ. Examining the
influence of family environments on youth violence: a comparison of
Mexican, Puerto Rican, Cuban, non-Latino black, and non-Latino white
adolescents. J Youth Adolesc. 2011;40(8):1039–51.

10. Erickson PG, Butters JE, Cousineau MM, Harrison L, Korf D. Drugs, Alcohol
and Violence International (DAVI) Team. Girls and weapons: an international
study of the perpetration of violence. J Urban Health. 2006;83(5):788–801.

11. Baier D, Pfeiffer C. Disintegration and violence among migrants in Germany:
Turkish and Russian youths versus German youths. New Dir Youth Dev.
2008;119:151–68.

12. Sampson RJ, Morenoff JD, Raudenbush S. Social anatomy of racial and
ethnic disparities in violence. Am J Public Health. 2005;95(2):224–32.

13. Junger-Tas J. Ethnic minorities, social integration and crime. Eur J Crim Pol
Res. 2001;9(1):5–29. https://doi.org/10.1023/A:1011210026339.

14. Central Bureau of Statistics (CBS) Israel. 2013. Society in Israel number 6: past,
present and future perspectives. Israel National Violence Index. https://www.cbs.
gov.il/he/subjects/Pages/%D7%99%D7%A9%D7%A8%D7%90%D7%9C-
%D7%9E%D7%90%D7%99%D7%9F-%D7%95%D7%9C%D7%90%D7%9F--2013.
aspx (Hebrew). Accessed 11 Jan 2017.

15. Israel National Center for Trauma & Emergency Medicine Research. Trauma
injuries in Israel 2010–2015. National report 2016 (Hebrew).

16. Israel National Center for Trauma & Emergency Medicine Research. A
decade of trauma injuries in Israel 2000-2009. National report 2011.

17. Goral A, Limor AD, Liraz O, Giveon A, Moscovitch J, Peleg K. Injury as a
result of violence in Israel. Israeli J Emerg Med. 2006;6(2):29–36.

18. Central Bureau of Statistics Israel. Statistical abstract of Israel 2018 - no. 69
subject 2 and table 1. Population by population group for the years 2008-
2017. https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90
D%D7%95%7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-
%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-
%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-
%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%
D9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%
D95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-
%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%
DD7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7
D%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E
D%D7%A1-10.aspx.

19. Herzog S. Differential perceptions of the seriousness of male violence
against female intimate partners among Jews and Arabs in Israel. J Interpers
Violence. 2004;19(8):891–900.

20. Marie-Alsana W, Haj-Yahia MM, Greenbaum CW. Violence among Arab
elementary school pupils in Israel. J Interpers Violence. 2006;21(1):58–88.

Tiruneh et al. Israel Journal of Health Policy Research            (2019) 8:29 Page 10 of 11

http://www.euro.who.int/__data/assets/pdf_file/0012/121314/E94277.pdf
http://www.euro.who.int/__data/assets/pdf_file/0012/121314/E94277.pdf
https://apps.who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=1F8CBC8B5AD88868FA2866EB81059C8E?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=1F8CBC8B5AD88868FA2866EB81059C8E?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42495/9241545615_eng.pdf;jsessionid=1F8CBC8B5AD88868FA2866EB81059C8E?sequence=1
https://doi.org/10.1023/A:1011210026339
https://www.cbs.gov.il/he/subjects/Pages/%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9E%D7%90%D7%99%D7%9F-%D7%95%D7%9C%D7%90%D7%9F--2013.aspx
https://www.cbs.gov.il/he/subjects/Pages/%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9E%D7%90%D7%99%D7%9F-%D7%95%D7%9C%D7%90%D7%9F--2013.aspx
https://www.cbs.gov.il/he/subjects/Pages/%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9E%D7%90%D7%99%D7%9F-%D7%95%D7%9C%D7%90%D7%9F--2013.aspx
https://www.cbs.gov.il/he/subjects/Pages/%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9E%D7%90%D7%99%D7%9F-%D7%95%D7%9C%D7%90%D7%9F--2013.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx
https://www.cbs.gov.il/he/mediarelease/pages/2018/%D7%90%D7%95%D7%9B%D7%9C%D7%95%D7%A1%D7%99%D7%99%D7%AA-%D7%99%D7%A9%D7%A8%D7%90%D7%9C-%D7%9C%D7%A4%D7%99-%D7%93%D7%AA-%D7%95%D7%94%D7%92%D7%93%D7%A8%D7%94-%D7%A2%D7%A6%D7%9E%D7%99%D7%AA-%D7%A9%D7%9C-%D7%9E%D7%99%D7%93%D7%AA-%D7%93%D7%AA%D7%99%D7%95%D7%AA-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%A0%D7%91%D7%97%D7%A8%D7%99%D7%9D-%D7%9E%D7%AA%D7%95%D7%9A-%D7%93%D7%95%D7%97-%D7%A4%D7%A0%D7%99-%D7%94%D7%97%D7%91%D7%A8%D7%94-%D7%9E%D7%A1-10.aspx


21. Rozenfeld M, Peleg K. Violence-related injury of children in Israel: age-
dependent pattern. Bull World Health Organ. 2009;87(5):362–8.

22. Israel pulse. Crime, arms possession increase in Israeli Arab society. http://
www.al-monitor.com/pulse/fr/originals/2014/01/esawi-frij-interview-arab-
israelis-violence-arms-police.html#. 2014. Accessed 21 Mar 2016.

23. Central Bureau of Statistics Israel. Statistical abstract of Israel for the years
2008–2011 - no. 60–63, respectively, subject 2 and table 24; and for the
years 2012–2017 - no. 64–69, respectively, Subject 2 and Table 8. Jews by
country of origin and age. 2018.

24. Shechory M, Ben-David S. A comparative analysis of delinquency among
youth from the former Soviet Union and from Ethiopia in Israel. J Ethn Crim
Justice. 2010;8(4):290–311.

25. Shechory M, Ben DS. In: Soen D, Shechory M, Ben-David S, editors. Social
dominance, family system and deviance among immigrant youth in Israel:
Minority groups: Coercion, discrimination, exclusion, deviance and the quest
for equality. New York: nova Science Publishers, Inc; 2012;247-63.

26. Myers-JDC-Brookdale Institute. Follow-up on key indicators of the
Nationwide situation of the Ethiopian-Israeli population. 2010. https://
brookdale.jdc.org.il/wp-content/uploads/2018/01/560-10-Ginding-2-ES-ENG-
1.pdf. Accessed 8 Oct 2018.

27. Myers-JDC-Brookdale Institute Israel. The Arab population in Israel: Facts &
Figures. 2018. https://brookdale.jdc.org.il/wp-content/uploads/2018/03/MJB_
Facts_and_Figures_on_the_Arab_Population_in_Israel_2018-English.pdf.
Accessed 8 Oct 2018.

28. Myers-JDC-Brookdale Institute Israel. The Ethiopian-Israeli population: facts
and figures. 2018. https://brookdale.jdc.org.il/wp-content/uploads/2018/05/
MJB-Facts_and_Figures_Ethiopian_Population_in_Israel-2018_Eng.pdf.
Accessed 8 Oct 2018.

29. Gs E, Siniver E. Can an ethnic group climb up from the bottom of the
ladder? Econ Bull. 2012;32(3):2414–41.

30. Laflamme L, Burrows S, Hasselberg M. Socioeconomic differences in injury
risks: a review of findings and a discussion of potential countermeasures.
Copenhagen: WHO Regional Office for Europe; 2009. http://www.euro.who.
int/__data/assets/pdf_file/0012/111036/E91823.pdf. Accessed 12 Jan 2017

31. Cubbin C, Smith GS. Socioeconomic inequalities in injury: critical issues in
design and analysis. Annu Rev Public Health. 2002;23:349–75.

32. Paden M, Oyegbite K, Ozanne-Smith J, Hyder AA, Branche C, Rahman AF,
Rivara F, Bartolomeos K. World report on child injury prevention. Geneva:
WHO; 2008. https://apps.who.int/iris/bitstream/handle/10665/43851/
9789241563574_eng.pdf;jsessionid=
A92612C7AB9FC3B9252DEBCB5772D2E6?sequence=1. Accessed 16 Jan 2017

33. State of Israel Ministry of Health. The National Health Insurance law. 2012.
https://www.health.gov.il/Subjects/UninsuredRights/HealthInsuranceLaw/
Pages/Default.aspx. Accessed 2 Jan 2017.

34. Champion HR, Sacco WJ, Copes WS. Trauma scoring. In: Feliciano DV, Moore
EE, Mattox KL, editors. Trauma. Appleton: Lange; 1995. p. 53–7.

35. Rozenfeld M, Radomislensky I, Freedman L, Givon A, Novikov I, Peleg K. ISS
groups: are we speaking the same language? Inj Prev. 2014;20(5):330–5.

36. Israel Central of Intelligence Agency, World Factbook. https://www.cia.gov/
library/publications/the-world-factbook/geos/is.html. Accessed 1 Jan 2017.

37. Siman-Tov M, Radomislensky I, ITG PK. Reduction in trauma mortality in
Israel during the last decade (2000-2010): the impact of changes in the
trauma system. Injury. 2013;44(11):1448–52.

38. Peleg K, Aharonson-Daniel L, Stein M, Kluger Y, Michaelson M, Rivkind
A, Boyko V, Israel Trauma Group. Increased survival among severe
trauma patients: the impact of a national trauma system. Arch Surg.
2004;139(11):1231–6.

39. Goldman S, Siman-Tov M, Bahouth H, Kessel B, Klein Y, Michaelson M,
Miklosh B, Rivkind A, Shaked G, Simon D, Soffer D, Stein M, Peleg K. The
contribution of the Israeli trauma system to the survival of road traffic
casualties. Traffic Inj Prev. 2015;16(4):368–73.

40. Peleg K, Pliskin J. A geographic information system simulation model of EMS:
reducing ambulance response time. Am J Emerg Med. 2004;22(3):164–70.

41. The Association for the Advancement of automotive medicine: the
abbreviated injury scale: 1990 Revision Manual.

42. WHO Library Cataloguing-in-Publication Data: Violence prevention: the
evidence. 20 Avenue Appia, 1211 Geneva 27, Switzerland. https://apps.who.
int/iris/bitstream/handle/10665/77936/9789241500845_eng.pdf?sequence=
1&isAllowed=y. Accessed 28 Dec 2016.

43. WHO Library Cataloguing-in-Publication Data. Global status report on
violence prevention. 20 Avenue Appia, 1211 Geneva 27, Switzerland. 2014.

https://www.who.int/violence_injury_prevention/violence/status_report/
2014/en/. Accessed 25 Dec 2016.

44. Jackson CL, Hanson RF, Amstadter AB, Saunders BE, Kilpatrick DG. The
longitudinal relation between peer violent victimization and delinquency:
results from a national representative sample of US adolescents. J Interpers
Violence. 2013;28(8):1596–616.

45. Parks SE, Johnson LL, DD MD, Gladden M. Surveillance for violent
deaths - national violent death reporting system, 16 states, 2010.
MMWR Surveill Summ. 2014;63(SS01):1–33 Centers for Disease Control
and Prevention. Accessed 18 Jan 2017.

46. House of Commons Home Affairs Committee. Knife crime. Seventh Report
of Session 2008-2009. London: The Stationary Office; 2009. https://
publications.parliament.uk/pa/cm200809/cmselect/cmhaff/112/112i.pdf.
Accessed 4 Jan 2017

47. IAIN RB, Simon CC, Jonathan PS. Risk factors for violent victimization and
injury from six years of the British crime survey. Int Rev Vict. 2010;17:209–29.

48. Khoury-Kassabri M, Astor RA, Benbenishty R. Weapon carrying in Israeli
schools: the contribution of individual and school factors. Health Educ
Behav. 2007;34(3):453–70.

49. Carter PM, Walton MA, Newton MF, Clery M, Whiteside LK, Zimmerman MA,
Cunningham RM. Firearm possession among adolescents presenting to an
urban emergency department for assault. Pediatrics. 2013;132(2):213–21.

50. Rosenbaum JE. Gun utopias? Firearm access and ownership in Israel and
Switzerland. J Public Health Policy. 2012;33:46–58.

51. Buka SL, Stichick TL, Birdthistle I, Earls FJ. Youth exposure to violence:
prevalence, risks, and consequences. Am J Orthop. 2001;71(3):298–310.

52. Mercado-Crespo MC, Mbah AK. Race and ethnicity, substance use, and
physical aggression among U.S. high school students. J Interpers Violence.
2013;28(7):1367–84.

53. Field CA, Caetano R. Ethnic differences in intimate partner violence in the U.
S. general population: the role of alcohol use and socioeconomic status.
Trauma Violence Abuse. 2004;5(4):303–17.

54. Kennedy BP, Kawachi I, Prothrow-Stith D, Lochner K, Gupta V. Social
capital, income inequality, and firearm violent crime. Soc Sci Med.
1998 Jul;47(1):7–17.

55. Goldman S, Radomislensky I, Ziv A, Peleg K, Israel Trauma Group (ITG). The
impact of neighborhood socioeconomic disparities on injury. Int J Public
Health. 2018;63(7):855–63.

56. Champion HL, Durant RH. Exposure to violence and victimization and
the use of violence by adolescents in the United States. Minerva
Pediatr. 2001;53(3):189–97.

57. Jones-Webb R, Wall M. Neighborhood racial/ethnic concentration, social
disadvantage, and homicide risk: an ecological analysis of 10 U.S. cities. J
Urban Health. 2008;85(5):662–76.

58. Krivo LJ, Byron RA, Calder CA, Peterson RD, Browning CR, Kwan MP, Lee JY.
Patterns of local segregation: do they matter for neighborhood crime? Soc
Sci Res. 2015;54:303–18.

59. Tiruneh A, Siman-Tov M, Radomislensky I, Peleg K, Itg. Characteristics and
circumstances of injuries vary with ethnicity of different population groups
living in the same country. Ethn Health. 2017;22(1):49–64.

60. Kasturirangan A, Krishnan S, Riger S. The impact of culture and minority
status on women's experience of domestic violence. Trauma Violence
Abuse. 2004;5(4):318–32.

61. Norredam M, Olsbjerg M, Petersen JH, Laursen B, Krasnik A. Are there
differences in injury mortality among refugees and immigrants compared
with native-born? Inj Prev. 2013;19(2):100–5.

62. Preventing youth violence. An overview of the evidence. Geneva: World
Health Organization; 2015. https://apps.who.int/iris/bitstream/handle/10665/
181008/9789241509251_eng.pdf?sequence=1. Accessed 6 Aug 2018

63. The Israel Ministry of Public Security. Policy papers. 2016. https://www.gov.il/
en/Departments/Policies/minister_policy_2016. Accesses 5 Aug 2018.

Tiruneh et al. Israel Journal of Health Policy Research            (2019) 8:29 Page 11 of 11

http://www.al-monitor.com/pulse/fr/originals/2014/01/esawi-frij-interview-arab-israelis-violence-arms-police.html
http://www.al-monitor.com/pulse/fr/originals/2014/01/esawi-frij-interview-arab-israelis-violence-arms-police.html
http://www.al-monitor.com/pulse/fr/originals/2014/01/esawi-frij-interview-arab-israelis-violence-arms-police.html
https://brookdale.jdc.org.il/wp-content/uploads/2018/01/560-10-Ginding-2-ES-ENG-1.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/01/560-10-Ginding-2-ES-ENG-1.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/01/560-10-Ginding-2-ES-ENG-1.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/03/MJB_Facts_and_Figures_on_the_Arab_Population_in_Israel_2018-English.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/03/MJB_Facts_and_Figures_on_the_Arab_Population_in_Israel_2018-English.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/05/MJB-Facts_and_Figures_Ethiopian_Population_in_Israel-2018_Eng.pdf
https://brookdale.jdc.org.il/wp-content/uploads/2018/05/MJB-Facts_and_Figures_Ethiopian_Population_in_Israel-2018_Eng.pdf
http://www.euro.who.int/__data/assets/pdf_file/0012/111036/E91823.pdf
http://www.euro.who.int/__data/assets/pdf_file/0012/111036/E91823.pdf
https://apps.who.int/iris/bitstream/handle/10665/43851/9789241563574_eng.pdf;jsessionid=A92612C7AB9FC3B9252DEBCB5772D2E6?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/43851/9789241563574_eng.pdf;jsessionid=A92612C7AB9FC3B9252DEBCB5772D2E6?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/43851/9789241563574_eng.pdf;jsessionid=A92612C7AB9FC3B9252DEBCB5772D2E6?sequence=1
https://www.health.gov.il/Subjects/UninsuredRights/HealthInsuranceLaw/Pages/Default.aspx
https://www.health.gov.il/Subjects/UninsuredRights/HealthInsuranceLaw/Pages/Default.aspx
https://www.cia.gov/library/publications/the-world-factbook/geos/is.html
https://www.cia.gov/library/publications/the-world-factbook/geos/is.html
https://apps.who.int/iris/bitstream/handle/10665/77936/9789241500845_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/77936/9789241500845_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/77936/9789241500845_eng.pdf?sequence=1&isAllowed=y
https://www.who.int/violence_injury_prevention/violence/status_report/2014/en/
https://www.who.int/violence_injury_prevention/violence/status_report/2014/en/
https://publications.parliament.uk/pa/cm200809/cmselect/cmhaff/112/112i.pdf
https://publications.parliament.uk/pa/cm200809/cmselect/cmhaff/112/112i.pdf
https://apps.who.int/iris/bitstream/handle/10665/181008/9789241509251_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/181008/9789241509251_eng.pdf?sequence=1
https://www.gov.il/en/Departments/Policies/minister_policy_2016
https://www.gov.il/en/Departments/Policies/minister_policy_2016

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Results
	Study population
	Demographics, injury characteristics and circumstances
	Hospital resource utilization and in-hospital mortality
	Adjusted analysis
	Mechanism of violence
	Injury severity, injury type and admission to intensive care unit


	Discussion
	Limitations

	Conclusions
	Policy implications
	What the present study adds to existing knowledge?

	Acknowledgements
	Financial disclosure
	Potential conflicts of interest
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

