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Abstract

Oz

Aim: The aim of the present study was to analyze the mortality
rate, demographic characteristics and cause of death in pediatric
patients who were referred to our emergency department.

Methods: Patients aged 0-18 years with or without arrest within
24 hours of referral, who died due to any reason in the adult
and pediatric emergency departments between January, 1, 2016
and June, 31, 2018, were enrolled and the files were reviewed
retrospectively.

Results: A total of 82 children, 39 girls (47.6%) and 43 (52.4%)
boys-were included in the study. The average age of the children
was 66.96+74.61 months (0.03-204 months). In consideration
of the seasons, the majority of child deaths in the emergency
department occurred during the winter months (35.4%).
Excluding the causes other than trauma, the most common
reason for arrest was cardiac (39.3%) and respiratory (36.1%)
diseases. It was detected that the majority of patients died
within a few hours of admission to the emergency department
(59.8%).

Conclusion: Since most deaths occur within the first 4 hours of
admission to pediatric emergency room, childhood cardiovascular
and respiratory system diseases require careful evaluation.

Keywords: Emergency department referral, childhood, mortality,
pediatric emergency department

Amag: Bu calismanin amaci; acil servise basvuran ¢ocukluk cagi
yas grubundaki 6lim oranlari, demografik Ozellikleri ve altta
yatan nedenleri incelemektir.

Yontemler: Bu calismada, eriskin ve c¢ocuk acil servislerine
01.01.2016-31.06.2018 tarihleri arasinda gelisinde arrest olan
veya olmayan, basvurunun ilk 24 saatinde acil serviste herhangi
bir nedenle dlen 0-18 yas araligindaki hastalar alinarak, dosyalari
retrospektif olarak incelendi.

Bulgular: Calismamiza toplam 82 c¢ocuk alinmis olup, 39'u
kiz (%47,6) 43'G (%52,4) erkek idi. Cocuklarin ortalama yasi
66,96+74,61 ay (sinir; 0.03-204 ay) olarak saptandi. Mevsimsel
olarak incelendiginde acil serviste cocuk 6limlerinin en yuksek
kis mevsiminde (%35,4) oldugu goruldu. Travma disi nedenlerle
arrest olan olgulardaki en sik nedenlerin kardiyak (%39,3) ve
solunumsal hastaliklar (%36,1) oldugu gérdldd. Olgularin en sik
acil servis basvurularindan ilk bir saat icinde kaybedildigi (%59,8)
tespit edildi.

Sonuc: Mortalitesi ylksek seyreden ¢cocukluk ¢cagr kardiyovaskdler
ve solunum sistemi hastaliklari icin cocuk acil servisinde dikkatli
olunmali, dlimlerin siklikla basvuru sirasinda ve ilk 4 saatte
gelistiginin saglik calisanlari tarafindan bilinmesi énemlidir.

Anahtar Sézciikler: Acil servis basvuru, cocukluk ¢agi, mortalite,
cocuk acil bolimu
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Introduction

Childhood is a period of human life affected by
socioeconomic, cultural and environmental factors.
Children die or become disabled due to predictable and
preventable causes with varying incidence rates according
to the country even to the region (1). It has been reported
that 2.7% of 607 children died from natural causes
whereas 96% of the deaths were due to accidents which
were preventable (2). Although the incidence of natural
death during childhood decreases due to reduction of
possible causes, the number cases of death caused by
accidents has increased recently (3). The World Health
Organization (WHO) reported that the number deaths
under 5 years of age were more than 5.6 million (4)
whereas adolescence deaths were more than 1.2 million
(5). Improvements in educational and awareness level as
well as developments in healthcare have caused a gradual
decrease in childhood mortality rates (6). Recognition of
the rates and causes of death is an indicator reflecting
healthcare status of the community; these are important
to plan the services in both protective and therapeutic
medicine prospectively (7). There is a wide ranging reasons
for pediatric emergency admissions. Pediatric emergency
cases consist of 25% to 30% of all emergency department
referrals. Approximately 60% of pediatric referrals are
real emergency cases. More than 80% of causes for child
deaths are diseases in this referral group (8).

The aim of the present study was to investigate
pediatric mortality rates, underlying causes of deathand
demographic characteristics of pediatric patients referred
to our pediatric and adult emergency departments; and
to determine further precautions and strategies to reduce
death rates.

Methods

Patients aged 0-18 years with and without arrest
within 24 hours of referral, who died due to any reason
in the pediatric and adult emergency department sat
our hospital between January 1, 2016 and June, 21,
2018, were included and the files of the patients were
retrospectively analyzed by reviewing the Hospital
Information Management System (HIMS) following
obtaining ethics committee approval (KAEK/2018.10.31).

Age, gender, referral date and time, existence of arrest,
cause for referral, time of death within the first 24 hours,
the time elapsed between admission and death and
the cost of services in the emergency department were
recorded.

Those who were referred due to trauma were divided
into two groups: blunt and penetrating trauma. Blunt
trauma cases were sub-grouped as in-vehicle traffic
accident, extravehicular traffic accident, falling from high,
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falls on the same level and battery. Penetrating trauma
cases were sub-grouped as injury by sharp objects and
firearm injury. Non-traumatic causes were sub-grouped
as metabolic diseases, central nervous system diseases,
respiratory diseases, cardiac diseases, gastrointestinal
diseases and intoxications.

Data of the patients were recorded in a case data
form and analyzed by SPSS for Windows 22.0 program.
Categorical variables were expressed in number and
percent whereas numeric variables were demonstrated by
mean + standard deviation. Quantitative variables without
normal distribution had the Mann-Whitney U test applied
for statistical assessment. The Pearson chi-square test and
Fisher’s exact test were used for comparison of qualitative
data. The statistical significance level was accepted as
p<0.05 within a confidence interval of 95%.

Results

A total 82 children -39 girls (47.6%) and 43 (52.4%)
boys-were included in the study. The average age of
the children was 66.96+74.61 months (range= 0.03-
204 months). The majority of deaths in the emergency
department occurred in February by 14.6% (n=12) and
January by 13.4% (n=11). In consideration of the seasons,
child deaths in the emergency department occurred most
frequently in the winter months (35.4%) followed by
spring (25.6%), summer (24.4%) and fall (14.6%). The
referral time was between 08.00 a.m. and 3:59 p.m. in
39% (n=32) of the cases, between 4:00 p.m. and 11:59
p.m. in 35.4% (n=29); and between 12:00 a.m. and 07:59
a.m. in 25.6% (n=21). 68.3% (n=56) of patients were
referred by the emergency medical service and 31.7%
(n=26) of them presented to the emergency department
through their own means.

Fifty-seven (69.5%) cases were taken with arrest
whereas 25 (30.5%) cases developed arrest during
follow-up in the emergency department. Twenty one
(24.6%) cases were referred because of trauma and 61
(74.4%) due to non-traumatic reasons. Among patients
who were referred because of trauma, 90.5% (n=19) had
blunt trauma and 9.5% (n=2) had penetrating trauma.
The most common causes of blunt trauma were falls
(57.9%) and extravehicular traffic accident (31.6%). Both
patients (10.5%) with blunt trauma were referred due to
trauma because of getting trapped under a television. The
cases with penetrating trauma were divided equally as
sharp object injury (50%) and firearm injury (50%). The
most common reasons for arrest due to non- traumatic
causes were cardiac (39.3%) and respiratory (36.1%)
diseases followed by central nervous system diseases
(13.1%), metabolic diseases (8.2%), gastrointestinal
system diseases (1.6%) and intoxications (1.6%). It was
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found that 59.8% of patients died within the first hour
of emergency department admission, 20.7% within 1 to
3 hours and19.5% within 3 to 6 hours after admission
(Table 1).

Discussion

The pediatrics and adult emergency departments of
our hospital have the highest admission rate in our country.
We detected that the majority of child deaths were
associated with non-traumatic causes including respiratory
and cardiac diseases and occurred during winter; and
trauma created a risk for mortality during the summer.
Non-traumatic causes for mortality were detected to be
more common in the pre-school age group.

The risk of injury or death in the emergency department
due to different causes in children is higher than in
adults (9). There are wide ranging reasons for pediatric
emergency department admissions including trauma and
non-traumatic causes; a significant part of referrals (80%)
is real emergency cases (8). A previous study conducted
in the United Kingdom reported that 94.7% of childhood

Table 1. Distribution of referral, trauma and death states
n (%)
Arrest state 57 (69.5)
Referral state Arrest in the emergency 25 (30.5)
department
Reason for referral | Trauma 21 (25.6)
Non-traumatic 61 (74.4)
Trauma type Blunt 19 (90.5)
{is2l) Penetrating 2 (9.5)
Blunt Trauma type | Extravehicular traffic accident 6 (31.6)
= Falling 11 (57.9)
Getting trapped under a 2 (10.5)
television
Penetrating Sharp Object Injury 1(50.0)
UL 7120 (L) Firearm Injury 1(50.0)
Non-traumatic Cardiac diseases 24 (39.3)
cause (n=61) Respiratory diseases 22 (36.1)
central nervous system diseases | 8 (13.1)
metabolic diseases 5(8.2)
Gastrointestinal diseases 1(1.6)
Intoxications 1(1.6)
Time of death 0-1 hour 49 (59.8)
after admission 1-3 hours 17 (20.7)
3-6 hours 16 (19.5)
n= Number
The majority of patients with trauma and non-traumatic conditions were referred
during the winter months, thus there was not any statistically significant difference
(p=0.050). It was detected that the patients admitted because of trauma died
within 1 to 3 hours following admission, earlier when compared with patients
admitted due to non-traumatic reasons (p=0.003; p<0.01) (Table 2)

deaths were due to non-traumatic causes (10). A study
from Pakistan indicated an incidence rate of 86.5% for
deaths due to non-traumatic causes (11). It was detected
that 74.4% of the childhood deaths in the emergency
department were associated with non-traumatic causes,
which is in line with the literature.

A study conducted on 151 deaths in the pediatric age
group in Van reported that 56.3% of 151 patients were
boys and 43.7% were girls in 2017 (12). Similarly, the
mortality rates in boys were 67% and 54.7% in studies
from Spain and the United Kingdom, respectively (13,14).
In line with the literature, 52.4% of the death cases were
boys in the present study. Although, the exact cause
is uncertain, boys were detected to have more risk for
mortality in the emergency department.

In a previous retrospective study including 204
autopsied patients aged 0-18 years, the most common
cause for death was found to be traffic accidents (64.6%)
(15). In a study by Sogut et al. (16), traffic accidents
and falls were detected to be the most common cause
of hospital admissions due to trauma (38.7% and
36.8%, respectively) (16). In the present study, the most
common cause of trauma was falls (57.9%) followed by
extravehicular traffic accident (31.6%). The difference
when compared with the literature was associated with
the fact that our hospital was located in an area in which
falls was the most common cause for trauma and the cases
enrolled included forensic and natural deaths. Although

Table 2. Comparison of causes of referral

Reason for Referral Test
value
Trauma Non- p
(n=21), n | traumatic
(%) (n=61), n
(%)
Gender Girl 7 (33.3) | 32(52.5) %2:2.291
Male 14 (66.7) | 29 (47.5) | 20.130
Date of referral | Winter 3(14.3) | 26 (42.6) %2:7.624
Spring 6(28.6) | 15(24.6) 20.050*
Summer 9(42.9) | 11(18.0) -
Fall 3(14.3) |9(14.8) -
Time of Death | 0-1 hour 8(38.1) | 41(67.2) %2:10.999
giisiaduE=ohl Eyre— Ee T P b0.004**
3-6 Hours | 3(14.3) | 13(21.3) -

aPearson’s chi-square test, PFisher-Freeman-Halton exact test, **p<0.01

The number of patients with arrest who were taken by emergency ambulance
services (112) was found to be higher than that of those who developed arrest
during follow-up in the emergency department (p=0.036; p<0.05). The incidence
of death in patients who had arrest within 0 to 1 hour following admission
were significantly higher than in those in other periods (p=0.001; p<0.01).
The incidence of death in patients who developed arrest in the emergency
department within 1 to 3 hours and 3 to 6 hours were found to be significantly

higher than within 0-1 hours (p=0.012; p=0.001; p<0.05) (Table 3)
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causes of trauma may differ, trauma was considered to
be related with emergency department mortality among
children died of non-traumatic causes.

Many studies in the literature reported higher rates of
death due to trauma (especially in extravehicular traffic
accidents) in children below 16 years of age (17,18).
In a study by Demir et al. (12), traffic accidents were
found to be the most common cause of death due to
trauma (27.8%). In our study, we observed that trauma-
related mortality was common in pre-school children
and adolescents. It is considered that the increase in
trauma during pre-school age was due to incomplete
development of instincts to protect from dangers and,

Table 3. Comparison of condition at admission
Condition at admission Test value
Arrest Arrestinthe | p
State emergency
(n=57), department
n (%) (n=25), n (%)
Admission | Emergency | 43 (75.4) 13 (52.0) %2:4.409
Type ambulance
(112)
Herself/ 14 (24.6) 12 (48.0) 20.036*
himself
Time of 0-1 hours 46 (80.7) | 3(12.0) %2:35.126
Death after .
Namiseion 1-3 hours 7(12.3) 10 (40.0) 20.001
3-6 hours 4 (7.0) 12 (48.0)
aPearson chi-square test, *p<0.05, **p<0.01
The review of distribution according to the age groups revealed a statistically
significant difference between traumatic and non-traumatic patients (p<0.01).
The death related with trauma was significantly higher in the pre-school age and
adolescence than in others (p=0.008) (Table 4).

having much time outside the house and school may play
a role for trauma.

The World Health Organization (WHO) reported the
causes of death during childhood as follows; prematurity
(17%), lower respiratory tract infection (15%), birth
asphyxia (11%), diarrhea (9%), congenital abnormality
(7%), newborn sepsis (7%), traumas (6%) and other
causes (17%) (5). A study including patients whose death
was certified in 18 pediatric emergency departments in
Spain between 2008 and 2013 reported that the most
common causes of death were related to a previous
disease in 24.5%, sudden infant death syndrome in 20.7%
and trauma in 18.8% of 53 children (13). A study from the
United Kingdom in 2018 reported the causes of death as
chromosomal-genetic-congenital abnormalities by 50.5%,
malignancies by 10.5%, infections by 10.5%, acute surgical
problems by 9.5%, traumas by 5.3%, and perinatal-
neonatal problems by 2.1% (14). A previous study carried
out in our country detected the most common cause as
follows: respiratory system diseases -42.8%, cardiovascular
system diseases -28.5% and prematurity and septic shock
-14.2% (15). In line with the literature, the most common
non-traumatic causes of death are cardiac diseases
(39.3%) and respiratory diseases (36.1%); and cardiac and
respiratory diseases are risky in terms of mortality during
childhood; therefore, these may be responsible from
childhood deaths in emergency departments.

It was determined in another study that majority of
patients (22%) died after cardiac surgery; 63% of the
children had an underlying chronic disease; and 61% of
the death cases appeared between 0 and 4 years of age

Table 4. Evaluation according to age groups

Age groups

Newborn, Infancy, n | Pre-school School age, Adolescence, | Pp

n (%) (%) age, n (%) n (%) n (%)
Reason for referral
Trauma 3(10.0) 9 (45.0) 1(10.0) 8 (44.4)
Non-traumatic 4 (100) 27(90.0) | 11 (55.0) 9(90.0 10 (55.6) 00087
Trauma type (n=21)
Blunt 3(100) 9 (100) 1 (100) 6 (75.0
Penetrating 0 0 0 0 2 (25.0 0.486
Non-traumatic cause (n=61)
Metabolic disease 0 2 ( 2(18.2) 0 1(10.0)
Central nervous system disease 0 1 4(36.4) 2 (22.2) 1(10.0)
Respiratory diseases 1(25.0 13 (48.1) | 13(27.3) 3(33.3) 2 (20.0) o
Cardiac diseases 3(75.0 11 (40.7) | 2(18.2) 4(44.4) 4 (40.0)
Gastrointestinal diseases 0 0 0 1(10.0)
Intoxications 0 0 0 0 1(10.0)

bFisher-Freeman-Halton exact test, **p<0.01
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whereas 89.5% of such patients were below 1 year of
age (14). Kafadar et al. (15) reported that an underlying
chronic disease was a risk factor in majority of deaths.
It was detected in the present study, in line with the
literature, that concomitant chronic diseases might be
responsible for childhood mortality in our emergency
department.

Studies conducted in our country revealed that
the incidence of death due to trauma was higher
in the summer season when compared with other
seasons; and trauma-associated deaths occurred more
commonly in school children and adolescents (12,15).
Another study detected that 78% of the childhood
death cases due to trauma appeared during the spring
and summer seasons (17,18). The present study
detected similar findings with the literature. Trauma-
associated deaths were more common in the summer
whereas non-traumatic deaths were more during the
winter. It is considered that the incidence of trauma
increases during the summer since children have time
outdoor and trauma may constitute a risk for childhood
mortality during the summer. The abovementioned
findings suggest that the difference in the etiology
of childhood mortality in the emergency department
depends on the season; awareness of emergency
department physicians may facilitate diagnosis and
treatment.

A previous study reported that 58% of pediatric
patients with trauma died before arriving at the hospital,
whereas 42% died after arrival; and 72.2% of those
who arrived at the hospital died within the first 4 hours
(19). In line with the literature, 87.5% of our cases
who were taken to the emergency department due to
trauma died within the first 3 hours of admission. The
first hours bear a higher risk for mortality for pediatric
patients admitted to emergency department due to
trauma.

Conclusion

The majority of reasons of childhood death in
emergency department include non-traumatic causes.
Respiratory and cardiac diseases during the winter
months as well as trauma during the summer bear a risk
for childhood mortality in emergency departments. The
healthcare staff in the pediatric emergency department
should be aware of cardiovascular and respiratory diseases
which progress with higher mortality during childhood and
the patient history should be obtained from the parents.
Since childhood deaths occur within the first 4 hours, this
should alert the physicians and, children under risk should
be monitored closely for 4 hours at least. Furthermore, it
is considered that death rates may be reduced by taking
precautions for the prevention of trauma which is one of
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preventable and reducible death causes. Awareness of the
physicians in pediatric and adult emergency departments
about the risk factors, close monitoring for the first 4
hours as well as adequate diagnosis and treatment may
allow reducingthe incidence of such deaths.
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