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Abstract

Introduction: Trauma has been recognized as the leading cause of mortality and morbidity
among children in developed countries. Therefore, it is highly desirable to have a control
program in this area. The aim of this study was determining epidemiologic feature and diagnostic
outcome of traumatic pediatric patients referred to emergency department in 2016-2017.
Methods: This descriptive cross-sectional study was conducted at emergency department,
Imam-Reza hospital of Tabriz University of Medical Sciences in 2016-2017 on a total of 518
traumatic children. Variables of interest were age, gender, location of trauma, mechanism of
trauma, type of transfer to emergency department, time of trauma, and outcome of the incident.
Results: Among 518 traumatic children involved in the study, the most common age for trauma
was 3-6 years, and 66.4% and 33.6% of the studied population were boys and girls, respectively.
Falling (42.5%) was the most common mechanism of trauma, and the most of traumas occurred
during evening (56.9%) and spring (38.8%) time. In additions, 75.5% of traumatic children were
transferred to the emergency department by their family, and among them, only for two cases
safety instructions had been considered.

Conclusion: In general, the results of this study demonstrated that boys with the age of 3-6 years
are the most vulnerable group against trauma. Falling and traffic accidents are the main causes
of trauma in children, whereas safety devices were not used in the majority of accident cases.
Thus, it is highly recommended to use safety equipment for children inside vehicles.
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Introduction

Children are a huge part of population in Iran, and trauma
is one of the most important reasons of their referral to
emergency departments. Trauma is among the most
common causes of morbidity and mortality in children.?
In addition, injuries made by traffic accidents are the
leading cause of death, hospitalization and disability
around the world.*

Trauma is the determining reason of death and
morbidity among children in the ages of 1-14 years old
in developing countries.’ In all age groups of children,
intensive traumas are the main reason for ~15% of all
admissions of pediatrics’ ICU, ~25% of emergency visits,
~50% or even more of pediatric ambulance transfers, and
~20% of hospitalizations.® Studies have shown that one

of every 4 children involved in accidents needs medical
care, and about 60% of deaths caused by accidents are in
individuals with less than 18 years old.”

Memarzadeh et al in their study on the epidemiology of
traumatic children referred to Al-Zahra hospital, Esfahan,
Iran concluded that falling and vehicle accidents are main
causes of trauma among children, and they recommended
that it is highly necessary to educate parents in this area.®
In the study by Bernardo et al, most of the traumas were
reported during 4:00 PM-11:59 PM, which may be related
to presence of children in playgrounds during these
hours.?

Identification of risk factors and proper prior planning,
e.g. securing playgrounds, training and enforcing driving
rules, use of safety equipment during driving, shuttering
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children’s bed, or etc., can reduce the occurrence and
severe outcomes of traumas in children. It is clear that
prevention costs of these accidents is much less compared
to the treatment costs for individuals, their family, the
society, and country’s health system.®*

This study was designed and conducted with the aim
of determining epidemiologic feature and diagnostic
outcome of traumatic pediatric patients referred to
emergency department in 2016-2017.

Methods

Study design and setting

This descriptive cross-sectional study was conducted at
emergency department, Imam-Reza hospital of Tabriz
University of Medical Sciences in the period of 2016-2017.

Participants

Among ~ 5000 patients (under 12 years old) referred
to Imam-Reza hospital annually, 518 patients were
determined as the study sample based on Morgan table
and definitions of alpha/confidence interval of 0.05/0.95.
The entire census was used to gather the data and reach
the final sample size.

Inclusion/exclusion criteria

Inclusion criteria included traumatic patients under
the age of 12 years old. Age of above 12 years old and
dissatisfaction to participate in the research were among
exclusion criteria.

Data collection

Written informed consent was obtained, and the details
of the study were shared with the parents or the first-
degree relatives of the traumatic patients. Demographic
characteristics (age, gender, date of injury), time of injury
(morning, evening, night), type of transfer (by ambulance
or family), event location, mechanism of trauma, final
diagnosis, sitting position of child, use of safety equipment,
mortality at emergency department, hospitalization and
discharge status of patients were obtained and recorded
at researcher-made checklist. Patients were followed up
and recorded until their discharge from the emergency
department of the hospital.

Statistical analysis

In this study IBM SPSS (version 23) software was employed
to conduct the statistical analysis. The Kolmogorov-
Smirnov test was applied for analytical statistics in order to
investigate the normality of the data. In case of abnormal
distribution, for any quantitative data, median and first
and fourth quartiles were used. Descriptive statistics,
including frequency, mean and standard deviation, were
used for qualitative data.

Results

After applying inclusion and exclusion criteria, a total
of 518 patients, with demographic characteristics shown
in Table 1, were selected. Table 2 depicts distribution
(number and percentage) of the occurrences based on
type of transfer (family or ambulance), the time of injury
(morning, evening, or night), as well as location of the
incidents (inside or outside city area). In addition, most
of the referrals to emergency department were reported
during morning, and ambulance was the most common
transfer method for these patients; however, most
transfers during evening were reported to be done by
patients’ family. Overall, family and ambulance were the
most common transfer methods for traumas occurred
inside and outside of city, respectively.

Figure 1 demonstrates distribution of location of trauma
among different age groups. As it is shown in this figure,
indoor traumas were less evident in higher age groups
(9-12 years old). However, the frequency of traumas
remained constant on roads and highways for different

Table 1. Demographics characteristics of traumatic children

Variable No. Percent
Male 344 66.4
Gender
Female 174 33.6
0-3 120 23.1
3-6 151 29.1
Age
6-9 136 26.2
9-12 111 21.4
Car-pedestrian 63 12.2
Motor-pedestrian 34 6.6
Car-car 66 12.7
Car-motor 5 1.0
Car-bicycle 8 1.5
Mechanism Motor-bicycle 2 0.4
of Trauma
Rollover 1 0.2
Fight 13 2.5
Falling 220 42.5
Falling of motor/bicycle 43 8.3
Others 63 12.2
Head trauma 217 41.9
Spinal trauma 4 0.8
Chest trauma 7 1.4
Diagnosis
Abdominal trauma 30 5.8
Extremities trauma 110 21.2
Normal 150 29.0
Table 2. Type of transfer and time/location of injury
Family Ambulance Total
Morning 57 (65.5%) 30 (34.5%) 87 (100%)
Time Evening 231 (78.3%) 64 (21.7%) 295 (100%)
Night 102 (75%) 34 (25%) 136 (100%)
) Inside city 382 (82%) 84 (18%) 466 (100%)
Location
Out side 8 (15.4%) 44 (84.6%) 52 (100%)
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Figure 1. Distribution of location of trauma among different age groups.

age groups (in most of the cases, the occurrences were
reported as accident between two cars).

Figures 2 and 3 illustrate the relation between gender
and location and mechanism of trauma, respectively.
These figures suggest that boys were more vulnerable in
almost all categories of trauma mechanism compared
to girls; however, there was high similarity between two
genders regarding the sequence (i.e. overall probability)
of mechanism of trauma. It is noticeable in Figure 2 that
most of the traumas, regardless of gender, occurred at
home.

In the traumas occurred inside car (e.g. accident between
two cars, car overturning, falling out of moving car, or
etc.), in 44.3% (31) and 55.7% (39) of the cases the patient
was seated in the front and back seats, respectively. In
traumas associated with vehicle accidents (227 cases), use
of safety equipment in cars, e.g. fastening seat belt, use of
baby seat, use of safety equipment on bikes or motorbikes,
and holding parent’s hand during passing the street was
only seen in 2 cases (0.9%), while 99.1% of the patients
(225 cases) did not have any type of safety equipment.

Eventually, out of the entire study population 6 patients
(2.1%) died at emergency unit, 372 patients (71.8%) were
discharged, and rest of the patients were hospitalized
(27%). Table 3 depicts the number of patients in the
hospitalized, discharged, and dead categories for different
trauma mechanisms. Falling was the main cause of 3 out
of 4 deaths associated with traumas occurred inside city,
and 2 traumatic children died as a result of out of city car
to car accidents.

Discussion
A total of 518 patients were studied. Boys in the age of
3-6 years old were the most susceptible group against
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Figure 2. The relation between gender and location of trauma.

trauma. Most of traumas happened during evening and
spring time. Falling was the most common mechanism
of trauma, and death was more evident in the traumas
occurred inside city.

Pediatrics traumas remain as one of the main health
problems around the world, and according to a 2005 vital
data recorded in Iran, trauma was the second reason of
mortality among children, regardless of gender.'”?¢ As
stated by United States National Disaster Control Center,
14110 trauma-related deaths were reported in children
under 18 years old in the United States in 2003, in which
63% were due to vehicle accident; however, this country
has acceptable control conditions and compliance in place.
According to this report and similar to our observations,
falling was the main reason of non-fatal pediatric injuries'.

In the study by Arhami et al, most of traumas occurred
during 4:00pm-11:59pm, as children are more visible at
playground during these hours.”> This observation was
also confirmed in the study by Bernardo et al® In the
present study, most of the traumas happened inside the
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Table 3. The outcome of traumatic children in emergency department by type of injury

Car- Motorbike- Car- . Motorbike- . . Falling of Bike/
. . Car-Car . Car-Bike . Rollover Fight Falling . Others
Pedestrian  Pedestrian Motorbike Bike Motorbike

Hospitalization 21 5 5 3 2 0 0 32 9 6
Inside city

Discharge 40 24 17 1 0 1 10 170 32 51

Death 0 1 0 0 0 0 0 3 0 0

Hospitalization 0 - 26 1 - 1 0 0
Out of city Discharge 1 - 15 0 - 2 1 0

Death 0 - 2 0 - 0 0 0

city. Moreover, traumas were more evident at home, street
and alley, as oppose to school, which had minimum trauma
frequency. These findings were similar to the results of
the study by Memarzadeh et al and Asadi et al.>'¢ In the
study by Peclet et al, 42.5%, 19.4%, and 37.8% of traumatic
pediatrics were transferred by ambulance, helicopter and
private vehicles, respectively.!” The difference between
this and our observations might be due to facilities as well
as cultural differences among different countries.

This study suggests that boys are significantly more
vulnerable against traumas compared to girls, which is
consistent with the results of the previous studies.*'>1618-2

Trauma was less evident among children under 3 years
old, as they move less, and they are usually taken care of
better. On the other hand, in the older ages, children can
take care of themselves better, and they are less dependent
to their parents which can explain the reduction of trauma
cases among the children over nine years old. Similar to
the results of study by Danseco et al,” by increasing the
age of children, the number of trauma cases that occurred
inside (outside) home were reported to be less (more)
frequent, and this relationship was statistically significant.
There was no statistically significant relationship between
gender and location of trauma.
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According to the results of the present study, falling,
accident between two cars and accident between a car
and pedestrian were highest-evident trauma mechanisms,
with no statistical significance among genders. Similar
results were reported in the previous studies.®>'>!'#22 In
the study by Peclet et al, vehicle accidents, child abuse and
drowning were reported as the most common mechanism
of trauma."”

Head trauma, injuries in extremities and abdomen
were observed with higher frequencies compared to other
organs of body.

Eventually, 1.2% of traumatic children died, and 27% of
them were hospitalized for further medical interventions.
Based on the present study, crash of motorcycle and
bike, motorcycle and car, and accident between two cars
resulted in the highest hospitalization ratio among all
cases. Most of the deaths were associated with falling and
accident of two automobiles with each other, which was
statistically significant. However, there was no statistically
significant relationship between use of safety equipment
and hospitalization or death. In the study by Asadi et al,
1.7% of traumatic children died,' and trauma led into
death in 1.8% and 4.1% of cases in the studies by Arhami
el al and Memarzadeh el al, respectively.*'®
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Figure 3. The relation between gender and mechanism of trauma.
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Considering that the safety instructions were observed in
only two cases of the present study, the relationship between
failure to observe safety instructions and hospitalization or
death cannot be invoked here. In the study by Abazarloo
et al., the authors suggested that implementing various
preventive educational programs for parents and children
at home, school, work environment, public media, and
social networks, along with first aid methods, proper use
of equipment and home safety precautions can be effective
in reducing the chance of trauma and the consequences of
trauma in the community.*

Limitations

Lack of resources to record the information of all traumatic
children and lack of parental consent to participate in
the study, which might be related to parents’ stress level
caused by the trauma, were among the limitations of the
current study. Another limitation of this study was lack of
access to hospitalized patients for following up with them.

Conclusion

In general, most of traumas occurred during evening and
spring. The most common location of trauma occurrence
was at home; however, with increasing age, the number
of traumas happened outside home increased. Most of
the traumas that happened inside and outside city were
transferred to the emergency department by the patients’
family and ambulance, respectively. Boys were more
vulnerable to be exposed to trauma, which had increasing
trend with age. The most common age for occurrence of
trauma was 3-6 years old. Falling and traffic accidents
were the two most frequent mechanisms of trauma, and
most of the deaths were related to these two mechanisms.
The most common injured body organs were head, limbs
and abdomen. In the majority of cases, safety instructions
were not respected. Considering the importance of
pediatric age group and pediatric susceptibility against
trauma, it is highly recommended to secure automobiles
with proper safety equipment for children. In addition,
media and the virtual world can play an important role
in educating children and adults on how to use safety
supplies in vehicles for children under 12 years old.
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