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ABSTRACT

INTRODUCTION: We aimed to analyze the data of patients who were admitted to our emergency department
(ED) because of terrorism-related injuries.

MATERIAL AND METHODS: We have retrospectively analyzed the patients who were admitted to a state hos-
pital’s ED with terrorism-related injuries between 01.01.2016 and 01.01.2018. The data about mechanism
of injury, injured body part, Abbreviated Injury Scale scores, management, and outcomes: discharge from
the ED, hospitalization to the ward, transfer to the operation room and/or intensive care unit, transfer to
a tertiary hospital, the length of stay in the hospital, exitus, and re-admission were analyzed.

RESULTS: Of the 296 patients admitted, 93.9% were male and 6.1% were female, and 14.2% of the cases
were children. Gunshot wounds represented 66.2% of the cases, whereas 33.8% of them had explosion
injuries. Overall ED mortality rate was 15.5%. The mortality rate was higher in gunshot wounds. The most
affected regions were the extremities, pelvis and external organs. Thorax injuries had the highest rate of
mortality. Of the patients, 42.2% were discharged from the ED. The highest rate of ED discharge was with
extremities, pelvis and external organ injuries. The ED mortality rate in the pediatric group was 21.4%.
Gunshot wounded group had a higher mortality rate. Similar to adults the highest mortality rate was in the
thoracic injury group.

CONCLUSIONS: Because of the variety of injuries, the management of terrorism victims requires a broad per-
spective. We think that the ED mortality rate can be used to assess the quality of the critical care provided.
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INTRODUCTION
Terrorism is the physical and psychological act of
violence that targets military personnel and innocent
civilians; the goal is to cause dismay, consternation,
murder, and mayhem for political or religious mo-
tivations [1, 2]. Turkey is the 14th most affected
country in the world when it comes to the effects
of terrorism; the country has experienced more than
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5.000 deaths from terrorism between 1970 and
2013 [3, 4].Terrorist attacks in the city centers mostly
target civilians and mainly caused by firearm injuries,
roadside bombs, and suicide bombers. In rural are-
as, these terrorist attacks are mostly war-like attacks
against soldiers. However, the situation in our coun-
try differs. In these attacks, both military personnel
in city centers and civilian people in rural areas can
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be targeted simultaneously. This variability in terror-
ism-related attacks has also changed the affected
population over time. The population that is being
affected by terrorism has changed over the years
to include women and children, who are now the
subjects of gunshot wounds (GSW) and explosions
as well as men.

The injury mechanism is known to be a major
defining factor of the clinical effects of the injury
itself [5, 6]. For example, handmade explosives (HE)
are widely used in terrorist attacks because of their
low cost, but they cause more deaths and amputa-
tions than GSW because they can be enhanced with
nails and metallic marbles [7]. Therefore, managing
terrorism-related injuries must be given extra atten-
tion because of the broad-spectrum terrorism-relat-
ed injuries fall under, including GSW, various types
of explosion injuries, and even burns [8].

As the danger of mass casualties from terrorist
attacks has increased worldwide, quality medical
care has become an increasing concern [9, 10].
Considering that the first encounters with the vic-
tims of terrorism happen in emergency departments
(ED), the analysis of previous cases and their pa-
tient populations, types, mechanisms of the injuries,
and management strategies may help ED physicians
make better decisions regarding differentiating crit-
ically ill patients, making rough risk stratifications,
and transferring these patients to proper health fa-
cilities. Based on this, we aimed to analyze the data
of patients who were admitted to our ED because
of terrorism-related injuries.

MATERIAL AND METHODS
We have retrospectively analyzed 296 patients
who were admitted to a state hospital’s ED with
terrorism-related GSW and HE injuries between
01.01.2016 and 01.01.2018. The hospital where
the study was conducted is in a city Hakkari, on the
border between Iraq and Turkey. During this period,
both military personnel and civilian people were
evaluated in the same emergency room.

The analysis included age variation, gender,
mechanism of injury, injury site, abbreviated injury
scale (AIS) 2005 scores, interventions, ED manage-
ment, and outcomes which are: discharge from ED,
hospitalization to the ward, transfer to operation
room (OR) and/or intensive care unit (ICU), transfer
to a tertiary hospital, length of stay in the hospital,
exitus, and re-admission. The ED mortality rate has

been specifically calculated in this study. The mech-
anisms of injury were considered in two categories:
GSW and HE injuries. The frequency of organ inju-
ry was examined in the aspect of the criticality of
the injury that mandated urgent intervention, the
most affected system, and the injury that causes
a life-threatening situation that led to causality.

These anatomic body regions affected by trauma
were classified in a way similar to the calculation in
AlS: head and neck; face; thorax; abdomen; extrem-
ities, pelvis and external organs.

The relation of the morbidity and mortality to
these anatomic regions, in addition to interventions
and management strategies (transfer to the ward,
OR and/or ICU and discharge from ED), were inves-
tigated. In the first step, all data were analyzed be-
fore patients were divided into age groups. Patients
between 0 and 18 years old were analyzed distinctly
as a pediatric subgroup. In the second step, this
pediatric group was examined separately. Also, it
was examined whether the results of this pediatric
group reflect the whole patient group.

Statistical analyses were made using IBM Statisti-
cal Package for Social Sciences (SPSS) for Windows,
Version 20.0 (IBM Corp. Armonk, NY: USA. Released
2011). Definitive statistics and a standard deviation
were calculated for the age variable, which was
considered a continuous variable. Categorical var-
iables were statistically analyzed with a chi-square
test. Mann-Whitney U and One-Way ANOVA tests
were used to compare independent groups. Logistic
regression analysis was performed to examine the
variables affecting mortality and hospitalization out-
comes.

RESULTS

Of the 296 patients enrolled in the study, 93.9%
(n = 278) were male and 6.1% (n = 18) were
female. 61.5% (n = 182) of all patients were sol-
diers. The pediatric group represented 14.2%
(n = 42, 33 male, 9 female) of the cases. The mean
age of all civil patients was 25.9 = 10.5 and the
mean age of soldiers was 26.8 = 6.9 (Figure 1).

According to the mechanism of injury, 66.2%
(n = 196) of the cases suffered GSW, whereas 33.8%
(n = 100) of the cases were subjects of explosion
injuries. In the soldier subgroup, the injury mecha-
nism was distributed as 79.7% (n = 145) GSW and
20.3% (n = 37) HE. The frequency of GSW injuries
was higher in the soldier subgroup. This difference

www.journals.viamedica.pl 27



DISASTER AND EMERGENCY MEDICINE JOURNAL 2021, Vol. 6, No. 1

Pediatric Soldier

Civil

B Female B Male

FIGURE 1. Distribution of patient groups by age and gender

was statistically significant (p = 0.000). There was
no difference between children and civilian adults
in terms of injury mechanisms.

The most affected anatomic regions in the over-
all patient population were the extremities, pelvis
and external organs (p < 0.001) (Table 1). These
rates were similar for civil and military personnel. In
the pediatric subgroup, this ratio was the same, ex-
tremities, pelvis and external organs were the most
affected body parts with a ratio of 57.1% (n = 24).
This was followed by head and neck injuries (n = 8),
thorax injuries (n = 6), abdominal injuries (n = 2)

and face injuries (n = 2) with the ratio of 19%,
14.3%, 4.8%, and 4.8%, respectively.

When the mechanism of injury and the ana-
tomical body regions were examined, a statistically
significant relationship was found between them
(p < 0.001). The injuries associated with GSW were
observed in 81.4% of the head and neck, 80.6%
in the chest and 81.2% in the abdomen. However,
66.7% of facial injuries were due to HE (Table 1).
The distribution of these injuries in the military sub-
group was; 88.9% head and neck, 90.5% chest
and 100% abdomen (p = 0.006). Also, we found
a statistically significant relationship in the pediatric
group (p = 0.003). We found that 87.5% of head
and neck injuries were related to GSW. And all of the
facial injuries and 79.2% of the extremities, pelvis
and external organ injuries were associated with HE.

The mean AIS score of all patients was
2.73 £ 1.50. AIS scores according to the affect-
ed anatomical regions were shown in Table 2. The
mean AIS scores in head and neck, thorax and ab-
domen injuries were statistically higher than face
and extremities, pelvis and external organs injuries
(p < 0.001). A statistically significant relationship
was found between the AIS score and mortality for

Table 1. The mechanism of injury and affected anatomical body regions (for all patients)

Injury mechanism
HE GSW Total
n % n % n
Body region
Head and neck 11 18.6 48 81.4 59
Face 20 66.7 10 33.3 30
Thorax 6 19.4 25 80.6 31
Abdomen 3 18.8 13 81.2 16
Extremities, pelvis, external organs 60 37.5 100 62.5 160

GSW — Gunshot Wounds; HE — Handmade Explosives; n — number

Table 2. Abbreviated injury scale scores of patients according to the affected anatomical regions

Anatomic region n Mean SD

AlS Head and neck 59 3.4 1.79
Face 30 1.6 0.81

Thorax 31 4.4 1.63

Abdomen 16 3.9 0.99

Extremities, pelvis and external organs 160 2.2 0.96

AIS — Abbreviated Injury Scale; n — number; SD — Standard Deviation
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Table 3. Distribution of pediatric patients according to patient outcomes and length of hospital stay

Pediatric age groups
0-5 years 6-10 years 11-17 years
n==56 n=13 n=23

Outcomes

ED discharge 66.7% 61.5% 34.8%
Transfer to ward 15.4% 21.7%

OR and/or ICU 16.7% 15.4% 4.3%
Tertiary center transport 7.7% 4.3%

Exitus 16.7% 21.4%
Length of hospital stay

Mean, day 6 10.8 11.6

ED — Emergency Department; GSW — Gunshot Wounds; HE — Handmade Explosives; ICU — Intensive Care Unit; n — number; OR — Operation Room

all patients (mean difference 3.37; 95% Cl = 3.16—
-3.581) (p = 0.000). Also, there was a statistically
significant relationship between the AIS score and
mortality in the pediatric group (mean difference
3.27,95% Cl = 2.76-3.78) (p = 0.000).

We analyzed that 42.2% (n = 125) of the pa-
tients were discharged from the ED, 17.5% (n = 52)
were hospitalized in various wards, 16.8% of them
(n = 50) were transferred to the ICU and/or OR, and
7.8% (n = 23) of the patients were transported to
a tertiary center. The mean length of hospital stay
for all patients was 12.1 (1-86 days). No significant
difference was found between the patient groups
in terms of hospital stay (p > 0.05). The length of
hospital stay was similar in patients with GSW (52%
hospitalized for longer than 7 days) and with HE
(55% hospitalized for longer than 7 days).

In the pediatric group, 47.6% (n = 20) of the
patients were discharged from the ED, 16.7% of
them were hospitalized in the ward, 9.5% (n = 4)
were transferred to the ICU and/or OR, and 4.8%
(n = 2) of the children were transferred to a tertiary
center. The mean length of hospital stay for pediatric
patients was 10.3 (1-28 days). Overall pediatric ED
mortality was 21.4% (n = 9). Mortality and length
of hospital stay did not vary significantly between
age groups of pediatric group (Table 3).

Overall ED mortality was 15.5% (n = 46). For-
ty patients (87.0%) were injured by GSW whereas
6 patients (13.0%) were injured by HE (p = 0.001).
We have seen that 34.4% (n = 43) of patients
with HE injuries were discharged from the ED. This
ratio was 65.6% (n = 82) in patients with GSW
(p < 0.001) (Figure 2). In the pediatric group, the ED

Handmade explosives
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Tertiary Center 6%

Transport
7%
QR and/or ICU
15%

Transfer to Ward
29%

43%

Gunshot wounds

Exitus
20%
ED Discharge

42%

Tertiary
Center
Transport
8%

QR and/or ICU
18%

Transfer to Ward
12%

ED Discharge

FIGURE 2. The relationship between the injury mechanism and

the patient outcomes
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mortality rate was 88.9% (n = 8)and 11.1% (n = 1)
for GSW and HE, respectively. For patients suffered
from HE, 85.0% (n = 17) were discharged from the
ED (p = 0.003).

Looking at the relationship between the injured
anatomic regions and the patient outcome for all
patients the highest ED mortality rate was associ-
ated with injuries to the thorax (p < 0.001). Of the
31 patients who suffered thorax injuries, 20 (64.5%)
died. This was followed by head and neck injuries
with a ratio of 33.9%. The highest rate of urgent
surgical interventions and subsequent ICU admis-
sions was in patients with abdominal injuries, at
a rate of 81.2% (13 out of 16 patients); the highest
rate of ED discharge was in patients with extremi-
ties, pelvis and external organs injuries. Eighty-five of
the 125 (68%) patients who were discharged from
the ED were in this group. In the pediatric group, all
patients with abdominal injuries had urgent surgical
interventions. The highest ED mortality rate was in
the thorax injury group (66.7%); in this injury group,
4 out of the 6 patients died. This was followed by
patients with head injuries at 62.5% (5 out of the
8 patients). Also, there was a significant relationship
between the injury site and outcomes in this group.
When the pediatric group was excluded, the statisti-
cal results were similar in terms of injured anatomic
regions and patient outcomes for the 254 patient
group (p < 0.001).

Sixteen patients (5.4%) were re-admitted to the
ED, and 32 patients (10.8%) visited various outpa-
tient clinics within 30 days after initial admission.
The re-admission rate was significantly higher in
patients with GSW than with HE: 20.9% and 7%,
respectively (p = 0.006).

Logistic regression models were used to exam-
ine the effect of age, gender, patient subgroup,
injury mechanism, injured anatomic region, AIS
and patient outcome factors on patient mortali-
ty and hospitalization. It was observed that these
parameters had no significant effect on mortality.
However, we found that three variables (soldier sub-
group, trauma mechanism, and AIS) were effective
in hospitalization. Being military personnel increased
the probability of hospitalization (OR 0.30, 95% Cl
0.15-0.62). Injury mechanism, i.e., HE, (OR 0.25,
95% ClI 0.13-0.49) and high AIS (OR 1.59, 95% Cl
1.18-2.13) also increased the probability of hospi-
talization.

DISCUSSION

Terrorism-related activities are spreading throughout
the world. Over the past few decades, there has
been a significant increase in global terrorism inci-
dents [11]. In correlation with this increase, civilian
casualties are also rising [12]. As per the literature
that indicates that terrorism mostly affects young
men, the vast majority of our patients were young
men. The main reason for this could be that the
security forces in the war zones are mostly men.
Besides, these security forces are the first to respond
to terrorist attacks that targeting civilians [13]. How-
ever, even when the soldiers were excluded from the
analysis, we observed that male domination contin-
ued in accordance with the literature [14].

In the literature, pediatric trauma mortality rates
in civilian-targeted terrorist attacks were found to be
higher than for any other kind of pediatric traumatic
injuries [15]. Children were twice as likely as adults
(or adolescents) to present with severe injuries in
terrorism-related activities [16]. In our study, 14.2%
of the patient population was under the age of
18. In accordance with the literature, we found high
mortality rates in the pediatric population above
10 years of age. Unfortunately, the total pediatric
mortality rate in our study was two times higher
than in the literature.

Peleg et al. reported that GSW usually presents
with moderate-level injuries, whereas explosion inju-
ries are more associated with a high rate of mortality
[17]. The authors also stated that both types of
injuries have similar in-hospital mortality rates, but
the length of stay in the ICU for explosion victims
was longer than GSW victims. Unlike Peleg et al., we
noticed that most of the victims who died were as-
sociated with GSW, and explosion victims were fre-
quently hospitalized in the ward. Similar to the adult
group, GSW victims had a higher rate of mortality
in the pediatric group, whereas most of the patients
with explosion injuries were discharged from the ED.

In our study, the victim’s extremities, pelvis and
external organs were the most affected anatomic
regions, which is in line with the literature [18,
19]. This was followed by head and neck, thorax,
face, and abdominal injuries. In contrast with other
injured regions, most of the patients with extrem-
ities, pelvis and external organ injuries were safely
discharged from the ED. We acknowledged that
the highest mortality rate was associated with tho-
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rax and head and neck injuries [20]. This is logical,
considering that this region holds the heart, lungs,
and other major vessels. Although, in a study where
Amir et al. examined pediatric terrorism victims in
Israel, the authors reported the highest mortality
rate was associated with traumatic brain injuries; in
our study, the highest mortality rate was linked to
thorax injuries, which was similar to the adult group
[15]. We assume that the mechanism of injury plays
a definitive role in reaching the rate of mortality in
the pediatric group. Most of the pediatric patients
are injured while playing with a bomb setup or un-
exploded automatic rifle ammunition. Thus, these
types of injuries mostly happened close to the vic-
tims’ bodies.

Trauma scoring systems are systems that can
help predict trauma severity. Abbreviated Injury
Scale, which was used in this study, was an ana-
tomic scoring system and we found that high scores
were associated with high mortality [21].

The ED mortality rate was 87% for GSW and
13% for HE in our study. This may be because of
the bimodal distribution of the blast injuries. Ac-
cording to the data obtained, if a victim survives an
explosion, he or she is quite likely to be discharged
from the ED and with a lower rate of ED mortality.
In addition, the fact that Emergency Health Services
frequently use the scoop and run technique in the
explosion area may reduce the transport time and
have an impact on mortality rates [22]. Another fac-
tor might be the evolved skills and experience of the
ED personnel in years in managing this unique type
of patient and coherent and exemplary collaboration
with the emergency physicians, surgeons, cardio-
thoracic surgeons, orthopedists, and neurosurgeons
as a trauma team in the ED.

We observed that re-admissions to the hospital
were mostly in outpatient clinics. Avitzour et al. found
that the mechanism of injury did not affect re-ad-
mission rates [23]. For the current study, readmission
rates in patients with GSW were significantly higher
than explosion victims. Thus, we may assume that the
duration of recovery for GSW is longer than explosion
injuries, and GSW are associated with far more deg-
radation of the victim’s quality of life. This situation
creates an excessive cost burden and workforce loss
to the economy when considered countrywide.

For the current study, there are various limita-
tions. First, this was a retrospective cohort study.
Second, we could only scan computer logs and

tomography images. Thus, we could not obtain
information about vital signs and important de-
terminants, such as the Glasgow Coma Scale and
Prehospital Revised Trauma Score.

We assumed that our sample size of 296 patients
would be enough to achieve an appropriate statis-
tical significance level when compared with simi-
lar reports in the literature [24]. For this study, we
would like to highlight our concept of ED mortality.
We defined this as the mortality rate in the period
of the patient from the beginning of the admission
to ED (door), primary and secondary evaluations,
laboratory and screening studies, as needed, to the
outcome (OR, ICU, in the ward, discharge, or exitus).
We think that the ED mortality rate in terrorism-re-
lated patients may reflect the effectiveness and the
ability of emergency departments in the well-direct-
ed management of these patients. We also believe
that this may reflect the quality of critical health care
in the ED.

Another prominent feature of our study was the
analysis of the pediatric group, especially consid-
ering the rarity of the reports regarding pediatric
terrorism-related injuries in the literature. We also
could not find a report investigating the relation-
ship between the mechanism of injury and the rate
of hospital readmissions.

CONCLUSIONS

The ED management of terrorism-related injuries
can be challenging because it requires a broad per-
spective. We think that the ED mortality rate in
victims of terrorism may be a useful indicator when
assessing the functionality and the skill of reacting
to disarray in the emergency departments. It can
also reflect the quality of the critical care provided
in the ED.
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