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ABSTRACT

Objective: This study aimed to examine the causes and clinical course of trauma in trauma patients requiring pediatric
intensive care unit (PICU) follow-up and evaluate possible differences related to demographic characteristics, trauma
mechanism, trauma severity, and prognosis in refugee children.

Material and Methods: The records of 175 patients admitted to our PICU between May 1, 2020 and April 30, 2021
with a preliminary diagnosis of trauma were retrospectively reviewed. The patients were divided into two groups as
Turkish citizens and Syrian citizens (refugee children). The obtained data were compared between these two groups.

Results: 119 (68%) were Turkish citizens and 56 (32%) were refugees. The median age of the Turkish citizens was 6
(8-12; IQR) years and the median age of the refugee patients was 4 (2-10; IQR) years (p = 0.092). Further, 70 (58.8%)
of the Turkish citizens and 43 (76.8%) of the refugee patients were males (p = 0.027). In-vehicle traffic accidents were
observed in 27 (22.7%) of the Turkish citizens and 4 (7.2%) of the refugee patients, with the difference being statistically
significant (p = 0.011). The rate of non-vehicle traffic accident in the refugee patients was higher than that in the Turkish
citizens (23.2% and 10%, respectively) (p = 0.035). Ten patients died due to trauma, of which 7 (5.8%) patients were
Turkish citizens and 3 (5.3%) were refugee patients.

Conclusion: In our study, we found that non-vehicle traffic accidents were more common in refugee patients, but there
was no clinical difference between Turkish citizens and refugee patients. We think that more careful evaluation of immigrant
problems, projects, and studies focused on the child population, improvement of socioeconomic conditions, and regular
participation in the education system can reduce injury rates.
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Amag: Bu calismanin amaci, pediatrik yogun bakim takibi gereken travma hastalarinda, travma nedenlerini ve klinik seyrini incelemek
ve multeci ¢cocuklar dzelinde demografik dzellikler, travma olusum mekanizmasi, travma siddeti ve prognoz agisindan olasi farkliliklari
degerlendirmektir.

Gerec ve Yontemler: 1 Mayis 2020-30 Nisan 2021 tarihleri arasinda ¢ocuk yogun bakim Unitemize travma on tanisi ile bagvuran 175
hastanin kayitlari geriye dénuk olarak incelendi. Hastalar TUrk vatandaslar ve Suriye vatandaslan (mUlteci hastalar) olarak iki gruba ayrildi.
Elde edilen veriler bu iki grup arasinda karsilastinildi.

Bulgular: Hastalarin 119’u (%68) T.C. vatandasi ve 56'sI (%32) multeci hastaydi. T.C. vatandasi hastalarin ortanca yagi 6 (3-12; IQR) ve
mUlteci hastalarin ortanca yasi 4 (2-10; IQR) olarak saptandi (p=0.092). T.C. vatandaslarinin 70’i (%58.8), mdlteci hastalarin 43’0 (%76.8)
erkekti (p=0.027). Arag ici trafik kazasi T.C. vatandaslarin 27’sinde (%22.7), multeci hastalarin 4’Unde (%7.2) gérildu ve farklilik istatistiksel
olarak anlamli bulundu (p=0.011). MUlteci hastalardaki ara¢ digi trafik kazasi orani T.C. vatandaslarina gére daha fazlaydi (%23.2 ve %10;
sirasiyla) (p=0.035). Travma nedeni ile 10 hasta hayatini kaybetmisti. Olen hastalarin yedisi (%5.8) T.C. vatandasi, Uicli (%5.3) gécmendi.

Sonug: Calismamizda multeci ¢cocuklarda ara¢ disi trafik kazasinin daha fazla gértldigund ancak her iki grupta klinik olarak bir fark
olmadigini saptadik. Gégmen sorunlarinin daha dikkatli degerlendiriimesi, cocuk nifusuna odakli projeler ve ¢alismalar, sosyo-ekonomik
kosullarinin iyilestiriimesi, egitim sistemine diizenli katiimin saglanmasi yaralanma oranlarini azaltabileceg@ini distinmekteyiz.

Anahtar Sozciikler: Cocuk yodun bakim, MUlteci cocuklar, Travma

INTRODUCTION

Traumas include traffic accidents, falls from a height, drowning,
batter, gunshot injuries, sharp object injuries, and injuries from
having something fall on. Some of these can cause severe
and multiple traumas, require follow-up in pediatric and adult
intensive care units, progress with complications involving
multiple organ systems, and carry a risk of serious morbidity
and mortality (1). The follow-up of pediatric trauma patients is
more difficult than the follow-up of adult trauma patients owing
to their different anatomical and physiological characteristics
and requires more attention. If possible, the follow-up of this
patient group should be performed in pediatric intensive care
units (PICUs) with a multidisciplinary approach.

Since the unrest in Syria, which began in March 2011, more
than 10 million Syrians have been forced to flee their homes
and country and have sought refuge in neighboring countries,
primarily in Turkey. Undoubtedly, Syrian refugee children are the
most vulnerable group affected by the civil war in Syria (2,3).
Refugees face many health problems owing to inappropriate
living conditions, nutritional problems, living in crowded
environments, and inaccessibility to preventive health services.
[t is noteworthy that the number of foreign national patients,
especially Syrian patients, is increasing gradually in Turkey.
Turkey has made significant efforts to ensure free and direct
access to tertiary health care for Syrian refugee children, many
of whom undergo pediatric consultation only when acute
symptoms occur. Although health services are free, these
children are more likely to be exposed to trauma or accidents
caused by being forced to work at a young age due to economic
concerns and parental negligence (4,5).

This study aimed to examine the causes and clinical course of
trauma in trauma patients requiring PICU follow-up and evaluate
possible differences related to demographic characteristics,
trauma mechanism, trauma severity, and prognosis in refugee
children.

MATERIAL and METHODS

The study was conducted in Ankara City Hospital Pediatric
Intensive Care Unit, which is a tertiary intensive care center
with ample experience in the follow-up and treatment of trauma
patients. The records of patients admitted to our PICU between
May 1, 2020 and April 30, 2021 with a preliminary diagnosis of
trauma were retrospectively reviewed. The study was approved
by Ankara City Hospital Clinical Research Ethics Committee
(with approval number E2-21-633). The study was conducted
in accordance with the principles of the Declaration of Helsinki.

Data collection tools

The patients followed up with a preliminary diagnosis of
trauma were evaluated with a study form comprising two
parts: the sociodemographic and clinical evaluation section
and the mortality and morbidity evaluation section consisting
of standard scales prepared by the investigators. The patients
were divided into two groups as Turkish citizens and Syrian
citizens (refugee children). The obtained data were compared
between these two groups.

1) Sociodemographic clinical evaluation form:
Sociodemographic characteristics such as age, sex, and history
were recorded retrospectively from the medical file records of
the patients.

The mechanism of the trauma (in-vehicle traffic accident [IVTA],
non-vehicle traffic accident [NVTA], fall, bicycle accident,
abuse, and hanging), the affected systems and organs (brain,
skeleton, thorax, and abdomen), and, if any, the type of
cerebral hemorrhage (subarachnoid, subdural, and epidural
hemorrhages) were recorded. Examination findings, laboratory
results, and radiological data were examined. Data including
the clinical course, medications, treatment duration, clinical
responses, and, if any, treatment complications were obtained
from patient follow-up charts used during the intensive care
follow-up of the patients. Whether the patients had undergone
surgery, the need for respiratory support therapy such as
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mechanical ventilation, and special supportive treatments
including renal replacement therapy and plasma exchange
requirements were evaluated. The length to stay in PICU and
hospital and the clinical picture at discharge were also recorded.

2) Mortality and Morbidity Evaluation Form: Objective
scoring systems such as Pediatric Risk of Mortality Il (PRISM I1I)
and Injury Severity Score (ISS), which are evaluated at patient
admissions, were used to determine the disease severity,
predict recovery from the disease, examine the mortality rate,
and evaluate the performance of our intensive care unit.

Statistical analysis

Descriptive analysis of the results was performed using the
Statistical Package for the Social Sciences (SPSS) version
22.0 for Windows (IBM Company, New York, NY). According
to the type of distribution, numerical data were expressed as
mean + standard deviation or median (interquartile range; 1QR),
and categorical data were expressed as ratios (%). In cases
where categorical variables were present, the differences were
evaluated using the chi-squared test. A nonparametric test
(Mann-Whitney U test) was used for continuous variables.
P-values of <0.05 were considered statistically significant.

RESULTS

A total of 1667 patients were followed up in the PICU during
the study period. The number of patients followed up due to
trauma was 175 (10.4%). Of these, 119 (68%) were Turkish
citizens and 56 (32%) were refugees. The median age of the
Turkish citizens was 6 (3-12; IQR) years and the median age
of the refugee patients was 4 (2-10; IQR) years (p = 0.092).
Further, 70 (58.8%) of the Turkish citizens and 43 (76.8%) of the
refugee patients were males (p = 0.027). The demographic and

clinical characteristics of the patients are presented in Table |.

The assessment of trauma mechanisms revealed that fall-
related traumas were more common than other traumas in
both groups. Fall-related traumas were observed in 69 (57.9%)
of the Turkish citizens and 37 (66%) of the refugee patients (p
= 0.325). IVTAs were observed in 27 (22.7%) of the Turkish
citizens and 4 (7.2%) of the refugee patients, with the difference
being statistically significant (p = 0.011). The rate of NVTAs in
the refugee patients was higher than that in the Turkish citizens
(23.2% and 10%, respectively) (p = 0.035). No significant
difference was noted in terms of other trauma mechanisms.
The characteristics of the trauma mechanisms of the patients
are summarized in Table II.

According to the patients’ cranial imaging results and clinical
conditions, hyperosmolar therapy (using hypertonic saline)
was initiated to increase intracranial pressure, if necessary. In
total, 116 (66.2%) patients received hyperosmolar therapy. The
need for anticonvulsive therapy (levetiracetam or phenytoin)
was determined according to the clinical picture. As the agents
selected for treatment were similar in terms of efficacy, medical
management was left to the discretion of the attending intensive
care physicians. A total of 101 (60%) trauma patients received
anticonvulsive therapy. No significant differences were observed
in terms of hyperosmolar therapy and anticonvulsive therapy
between the groups. Further, both groups were compared in
terms of intubation rates and the total number of intubated
days, and no significant differences were noted between the
groups (Table 1).

As patients without head trauma were followed up in the
pediatric surgery intensive care unit, all the patients evaluated in
our study had head trauma (hemorrhage and/or fracture). The
most common type of hemorrhage in both groups was subdural
hemorrhage (35.2% (Turkish citizens) and 41% (refugee

Table I: The demographic and clinical characteristics of the patients (n=175).

Parameter Total (n=175) Turkish citizens (n=119) Refugee patients (n=56) P

Age (years), median (IQR) 5 (8-11) 6 (3-12) 4 (2-10) 0.092
Gender

Male, n (%) 113 (64.4) 70 (58.8) 43 (76.8)

Female, n (%) 62 (35.6) 49 (41.2) 13 (23.2) 0.027*
Intubation, n (%) 37 (21.1) 24 (20.2) 13 (23.2) 0.694
Intubation day, median (IQR) 3(1-9) 3.5 (1-11) 2 (1-9) 0.578
Surgical, n (%) 63 (36) 42 (35.3) 21 (37.5) 0.866
%3 NaCl therapy, n (%) 116 (66.2) 82 (68.9) 34 (60.7) 0.745
Anticonvulsive therapy, n (%) 105 (60) 74 (62.1) 31 (65.3) 0.238
PICU stay of length, day, median (IQR) 2 (1-4) 2 (1-4) 2 (1-4.75) 0.475
Hospital stay of length, day, median (IQR) 7(4-12) 6 (3-11) 7 (5-12.75) 0.095
ISS, median (IQR) 9 (5-20) 9 (2-20) 9 (5-14) 0.987
PRISM lll, median (IQR) 6 (2-15) 6 (2-20) 6 (2-14) 0.332
Mortality, n (%) 10 (6.7) 7 (5.8) 3(5.3) 0.999

*p<0.05, IQR: Interquarter Range, PICU: Pediatric Intensive care Unit, ISS: Injury severity score, PRISM IlI: Pediatric Risk of Mortality Score
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Table II: The characteristics of the trauma mechanisms of the patients.

Mechanisms Total (n=175) Turkish citizens (n=119) Refugee patients (n=56) P
IVTA, 31 (17.8) 27 (22.7) 4(7.2) <0.011*
NVTA, 25 (14.3) 12 (10) 13 (23.2) <0.035"
Fall, * 106 (60.6) 69 (57.9) 37 (66) 0.325
Abuse, T 7 (4) 5(4.3) 2 (3.6) 0.879
Bicycle accident, 4(2.2) 4 (3.4) 0 0.307
Hanging, * 2(1.1) 2(1.7) 0 0.749
*0 < 0.05,1: n (%), IVTA: In-vehicle traffic accident, NVTA: non-vehicle traffic accident
Table llI: Head trauma and additional organ damage data of the patients.
Parameter Total (n=175) Turkish citizens (n= 119) Refugee patients (n=56) P

SAH 36 (20.5) 27 (22.6) 9 (16) 0.423
SDH 65 (37.2) 42 (35.2) 23 (41) 0.504
EPH 39 (22.3) 25 (21) 14 (25) 0.564
Isolated fracture 35 (20) 25 (21) 10 (17.8) 0.690
Additional organ damage

Thorax 34 (19.4) 22 (18.4) 12 (21.4) 0.684

Abdominal organ 25 (14.2) 18 (15.1) 7012 0.818

SAH: Subarachnoid hemorrhage, SDH: Subdural hemorrhage, EPH: Epidural hemorrhage.

patients)) (p = 0.504). When concomitant organ damage was
evaluated, there were 22 (18.4%) patients with thoracic damage
and 12 patients (21.4%) with abdominal organ damage among
Turkish citizens and 18 patients (15.1%) with thoracic damage,
and 7 patients (12.5%) with abdominal organ damage among
refugee patients, and there were statistical differences between
the two groups. Head trauma and additional organ damage
data of the patients are presented in Table Ill.

In our study, 36% of the patients followed up for trauma
underwent surgical intervention; 42 (35.3%) of the Turkish
citizens and 21 (37.5%) of the refugee patients underwent
surgery and there was no statistical difference between the
two (p = 0.866). The median ISS of the Turkish citizens was
9 and that of the refugee patients was 9, and no significant
difference was found between the two (2-20) (p = 0.987). The
total length of stay in the intensive care unit and hospital stay in
both groups were found to be similar. Further, 10 patients died
due to trauma, of which 7 (5.8%) patients were Turkish citizens
and 3 (5.3%) were refugee patients. There was no significant
difference in the mortality rate between the two groups (p >
0.999) (Table I). When the trauma mechanisms of the deceased
patients were evaluated, it was observed that 6 patients died
due to IVTA, 2 patients died due to falls, 1 patient died due to
NVTA, and 1 patient died due to hanging.

DISCUSSION

Although there are many studies in the literature evaluating the
psychological status and social adaptation problems of refugee

children, there is limited data on exposure to trauma, trauma
treatment, and follow-up of these children (6-8). In our study,
we examined the characteristics of trauma patients followed up
in our reference tertiary hospital PICU. Oztan et al. (9) reported
the median age as 6 years in a study on pediatric trauma
patients (2-11). In another study evaluating Turkish citizens and
refugee patients followed up for trauma, the median age was
found to be 8 and 9 years, respectively (8). In our study, the age
at exposure to trauma was found to be similar to that reported
in the literature. Previous studies have shown that boys are
more prone to trauma and accidents (10,11). Accordingly, we
found that the patients hospitalized in the PICU due to trauma
were predominantly males (64.5%). This can be explained by
the tendency of boys to spend more time outside the home, as
well as their tendency toward engaging in high-risk behaviors
compared to girls, both indoors and outdoors. According to
official data, almost half (45.1%) of Syrian refugees in Turkey
are aged <18 years and 53.8% are males (12). A comparison
between Turkish and refugee trauma patients revealed that
the number of males exposed to trauma was significantly
higher in the refugee patients (p = 0.027). In addition to the
abovementioned possible reasons, we conclude that this
outcome is due to the fact that refugee boys have to start
working at an earlier age to support their families and because
the male sex ratio is higher among refugee children living in
Turkey.

As is well known, poor living and housing conditions can
increase the risk of serious traumatic injuries, including those
from accidental falls and severe injuries (13). Injuries caused by
simple falls in childhood are more common than high-energy
injuries such as traffic accidents (14). One of the important
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findings of our study was that the trauma mechanisms to
which refugee children were exposed were different from those
of Turkish citizens. IVTAs were significantly more common
in Turkish citizens, whereas NVTAs were significantly more
common in refugee patients. This can be explained by the
high probability of families or relatives of Turkish citizen children
owning a private vehicle, as well as the increased risk of
exposure to the trauma of refugee children owing to housing
problems and outdoor work on the streets. Across Turkey,
there are an estimated 663.000 refugee children aged 6-17
years who are uneducated and have to live in poor housing
conditions (15). The tendency of living together, language
limitations, and cultural differences are among the factors
that make it challenging for refugee children to adapt to the
education system and social life. Many Syrian refugees hesitate
to send their children to school due to the perception that their
stay in Turkey is temporary (15). Accordingly, we suggest that
the longer time spent on the street may be the reason for the
higher frequency of NVTAs in refugee children.

Intubation rates vary according to the pediatric trauma score,
Glasgow Coma Scale score, the severity of the trauma, general
condition of the patient, and the patient profile accepted by
the center. In the literature, the need for mechanical ventilation
in trauma patients has been reported to range from 1.7%
to 69.3% (8,16). In our study, 20% of the trauma patients
required mechanical ventilation, and there was no significant
difference between the two groups in terms of mechanical
ventilation need. In a trauma study conducted in Turkey, it was
reported that hospitalization was longer in refugee children (17).
However, there was no significant difference in the length to
stay in PICU and hospital between the two groups included
in our study. It has been shown that mechanical ventilation
therapy and high ISS increase the length of stay in the intensive
care unit (10,18). Similar ISS scores and duration of mechanical
ventilation in our study groups may have caused the duration of
stay in the intensive care unit to be similar as well. It has been
reported that 20%-43.3% of trauma patients admitted to the
PICU underwent surgery (8,18,19). In our study, 36% of the
patients followed up underwent surgery, which corroborates the
findings stated in the literature. Further, there was no significant
difference between the two groups in terms of undergoing
surgery.

In the literature, it has been reported that men have a higher
propensity for traumatic injury than women and a higher
incidence of death due to traumatic injury (10,11,20). Mortality
rates of pediatric trauma patients vary between 0.5% and 30%
in European countries (9,10,14,21). It has been determined
that the most common cause of fatal injuries in children is
motor vehicle accidents (22,23). Tucker et al. (24) found that
the presence of subarachnoid hemorrhage was associated
with increased mortality. Of the 10 patients who died in our
study, 6 (60%) had a subarachnoid hemorrhage, 2 (20%) had a
subdural hemorrhage, 1 had thoracic and abdominal damage,
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and 1 had hypoxia after hanging. Seven (70%) of the patients
who died were males. The highest mortality rate occurred in
male children who developed subarachnoid hemorrhage after
IVTAs. It is known that many factors, including socioeconomic
status, educational status, and access to health services, affect
outcomes such as pediatric trauma-related mortality (25). To
reduce childhood accidents and injuries, enlightening warnings
should be given to raise full compliance with traffic rules, both
in schools and via media, such as social media and television.

Limitations of the Study

The limitation of our study is that it is a retrospective single-
center study. As sharp object injuries, other trauma patients
without head trauma, and burn patients were followed up by
the pediatric surgery department of our hospital, the data of
these patients were not included in our study, thereby limiting
the number of cases. Further prospective multicenter studies
in a large population may help address trauma-related refugee
issues.

CONCLUSION

In our study, we found that NVTAs were more common in
refugee patients, but there was no clinical difference between
Turkish citizens and refugee patients. We think that more
careful evaluation of immigrant problems, projects, and studies
focused on the child population, improvement of socioeconomic
conditions, and regular participation in the education system
can reduce injury rates. Prospective and multicenter studies
may aid in gaining more insight into the problems of refugee
patients.
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