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Background and Purpose: Trauma is one of the main causes of mortality and morbidity in 
children. This study examines the epidemiology of trauma in children under the age of 15 years in 
Semnan Province in Iran from 2014 to 2018. 

Materials and Methods: This retrospective study was conducted on 2218 traumatized children 
who were referred to the emergency department of Kowsar Semnan Hospital from 2014 to 2018. 
The study was conducted as a census. The data included demographic and clinical variables, 
extracted from the medical records department of Kowsar Hospital in Semnan from 2014 to 
2018. The data were analyzed using the SPSS software, version 26. Meanwhile, the P<0.05 was 
considered a significant level. 

Results: A total of 2218 injured children were examined, of which 55.9% were boys. Most of 
the participants were in the age group of 10-15 years. The Mean±SD of hospitalization days in 
the general ward and the intensive care unit were 33.1±13.2 and 11.2±0.39 days, respectively. 
The most common site of injury was the upper limbs (54.4%). The home was the most frequent 
place of occurrence of accidents leading to trauma (40.7%). Most of the children’s traumas 
occurred in the summer season (53.4%). The most common event leading to trauma was 
falling (48.8%) and 0.4% died. In addition, a statistically significant relationship was observed 
between the cause of trauma and age (P<0.05).

Conclusion: The most common places of trauma were related to the house and the street due 
to falls and accidents; therefore, it is necessary to inform families of the dangers for children and 
pay attention to various measures, such as securing homes and teaching children traffic rules and 
regulations.
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Introduction 

ccording to the definition of the World 
Health Organization (WHO), injury, and 
trauma are the acute contact of the body 
with mechanical energy, heat, electricity, 
chemical substances, and radioactive ra-

diation more than the body can tolerate [1]. Trauma is 
one of the major health problems associated with death 
and a wide range of disabilities. All countries with dif-
ferent economic levels are dealing with this problem 
[2]. According to the report by the WHO, trauma is one 
of the common causes of death and disability in all age 
groups under 60 years. Also, this organization has pre-
dicted that injuries caused by accidents will be the sec-
ond cause of years of life lost [3, 4]. 

Children are more exposed to trauma due to their 
physiological conditions and growth process, and the 
trauma inflicted on them can have deep and long-term 
effects [5]. In addition to the physical dimensions of 
psychological injuries, trauma in children will have deep 
and long-term effects on the performance of this group 
of patients [6, 7]. According to studies, the prevalence 
of childhood trauma in Western countries can vary from 
15% to 25% [8]; however, more than 90% of all injury-
related deaths still occur in children in low-income 
developing countries [9]. Trauma is the cause of more 
than 45% of deaths in children aged 1-14 years. Non-
penetrating abdominal trauma is the third most com-
mon cause of death due to trauma in children, and at 
the same time, it is the most common undiagnosed fa-
tal injury in this group [10, 11]. In Iran, the death rate 
due to trauma is estimated at 58 per 100 000 people. 
Trauma is the second cause of death in children under 
the age of 5 years in Iran. Studies have shown that falls, 
accidents, and violence are the main causes of trauma 
in children [12, 13]. 

The most important risk factors related to trauma in 
children include natural disasters, car accidents, physi-
cal, sexual, and emotional abuse, emotional and physi-
cal neglect, living with a family member with mental 
health or substance use disorders, witnessing domestic 
violence, sudden separation from a loved one, poverty, 
racism and discrimination, and violence in the commu-
nity [14].

Trauma affects all races and cultures and all economic 
and social levels are exposed to its damage; however, 
there are noticeable differences in terms of prevalence 
and incidence, mechanism of creation, care methods, 
and outcomes among societies [15]. In the few studies 

that have been conducted in the field of the epidemi-
ology of children’s trauma, even in similar populations, 
different results have been reported. For example, in 
the study done by Karbakhsh et al. in Tehran City, Iran, 
the most common causes of children’s trauma were falls 
(50.6%) and traffic accidents (40.6%) [16]. In Odetola’s 
study, domestic accidents (52%), falls (33%), and traffic 
accidents (12%) were determined as common causes of 
trauma among children in the United States [17]. 

However, traumatic injuries in children are a major 
and preventable cause of death and disability. The costs 
of preventing traumatic events are much lower than 
the costs of treatment, which are spent by families and 
the health system [18, 19]. In any country, estimating 
the rates of incidence, prevalence, and mortality of 
intentional and unintentional injuries in children and 
the correct evaluation of these injuries can help health 
policymakers design effective programs to control and 
prevent such incidents [20]. In Iran, given the increasing 
number of traffic accidents and the high rate of traffic 
accidents compared to many countries in the world, in-
vestigating the epidemiology and mechanism of trauma 
is essential, especially for children [21]. Accordingly, be-
cause of the importance of childhood and the necessity 
of considering the health of these groups as future mak-
ers of the country, the present study determines the 
pattern, causes, and consequences of trauma leading 
to hospitalization in children under the age of 15 years 
who were referred to the Emergency Department of 
Kowsar Hospital in Semnan, from 2014 to 2018.

Materials and Methods 

Study design and subjects 

This cross-sectional study was conducted to investi-
gate the epidemiology of trauma in children under the 
age of 15 years who were referred to the emergency 
department of Kowsar Hospital, Semnan from 2014 to 
2018. All children under 15 years of age who were re-
ferred to this hospital for trauma were studied. Firstly, 
only cases who were referred to the hospital were ex-
amined, and the information of other patients who died 
at the scene of the accident or were treated at home or 
in outpatient centers was not available. Secondly, due to 
the lack of accurate registration of international classifi-
cation of disease codes, it was impossible to determine 
the exact type of injury in some patients. Thirdly, the 
study did not include any interventions or preventive 
strategies, limiting the results’ applicability. Meanwhile, 
the sample size was relatively small, which may have af-
fected the accuracy of the results.

A
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Study procedure

In this study, the data included age, gender, anatomi-
cal location of trauma, cause of trauma, the place of 
the occurrence of trauma, the type of intervention af-
ter trauma in the hospital, referral procedure to the 
hospital, and consequence and time of trauma which 
was extracted from the electronic records of patients 
in Kowsar Hospital of Semnan from 2014 to 2018. The 
inclusion criteria were having under 15 years of age and 
referral to the hospital due to trauma. Meanwhile, the 
exclusion criterion was incomplete data. 

Statistical analysis

In the descriptive data analysis, Mean±SD frequency 
and percentage were used for quantitative variables. In 
addition, the chi-square test was used to investigate the 
association between gender and age with the cause of 
trauma and its outcome in children. The data were ana-
lyzed using the SPSS software, version 26. Meanwhile, 
the P<0.05 was considered a statistically significant level. 

Results 

A total of 2218 children were referred to the emer-
gency department of Kowsar Semnan Hospital because 
of trauma from 2014 to 2018. Table 1 shows the de-
mographic and clinical characteristics of traumatized 
children. Accordingly, 1240 (55.9%) of the children 
were boys. Most of the traumatized children were 
in the age group of 10-15 years. The Mean±SD of the 
number of hospitalization days in the general ward 
and intensive care unit was 33.1±13.2 and 11.2±0.39 
days, respectively. The most common site of injury was 
the upper limbs (n=1206 [54.4%]). The home was the 
most frequent place of occurrence of accidents leading 
to trauma (n=902 [40.7%]). Falling was the most com-
mon event leading to trauma (n=1083 [48.8%]). Also, 
98.9% (n=2193) of the children were discharged from 
the emergency room with full recovery and about 0.4% 
(n=8) died. The highest number of trauma cases in these 
5 years was in 2016 with 28.8% (n=638) and in terms 
of season, the most common time of trauma was re-
lated to summer with 53.4%. Other details can be seen 
in Table 1.

Table 2 shows the relationship between gender and 
age with the cause of trauma and its outcome in chil-
dren under study. Accordingly, the chi-square test re-
sults showed no statistically significant relationship 
between gender with the cause of trauma and its out-
come in traumatized children (P>0.05). Also, there was 

no statistically significant relationship between age with 
outcome in traumatized children (P>0.05). However, a 
statistically significant relationship was observed be-
tween the cause of trauma and age so the frequency of 
all traumatic events in children ≤5 was less than in other 
age groups (P<0.05).

Discussion 

A total of 2218 injured children were examined, of 
which 55.9% were boys. More than a third of them were 
in the age group of 10-15 years (36%). The Mean±SD 
number of hospitalization days in the general ward and 
intensive care unit were 33.1±13.2 and 11.2±0.39 days, 
respectively. The most common site of injury was the 
upper limbs (54.4%). In addition, the home was the 
most frequent place of occurrence of accidents leading 
to trauma (40.7%). Most of the children’s traumas oc-
curred in the summer season (53.4%). The most com-
mon event leading to trauma was falling (48.8%) and 
0.4% died. Also, a statistically significant relationship 
was observed between the cause of trauma and age 
(P<0.05).

According to the results of this study, boys were trau-
matized more than girls. This is in line with studies 
conducted in different regions. For example, in a study 
conducted in the United States on more than 1.2 mil-
lion children referred to the emergency department, 
62% of traumatized children were boys [17]. The results 
of Karbakhsh et al.’s study in Tehran City, Iran, showed 
that 69.1% of traumatized children were boys [16]. In 
the study of Mirzaie et al. in Zahedan City, Iran, the inci-
dence rate of hand trauma among boys was reported at 
68% [22]. In Saaiq’s study on the cases of burns caused 
by electrocution of children in Pakistan, the highest fre-
quency (89.41%) was related to boys [23]. Similar val-
ues in other studies conducted on this issue emphasize 
that different forms of trauma are more common in 
boys than girls [24, 25]. The occurrence of more trauma 
among boys can be attributed to two factors. On the 
one hand, boys are more likely to be allowed to be in 
high-risk situations; additionally, the frequency of high-
risk behaviors is higher in boys. For example, the inci-
dence rate of attention deficit hyperactive disorder in 
boys is about 2 times that of girls, which can lead to an 
increase in risky behaviors [26]. 

In the present study, the most common causes of trau-
ma were falling (48.8%) and accidents, respectively. In 
line with the results of our study, in a study conducted 
in Tehran City, Iran, the most common cause of trauma 
in children was falls (50.6%) [16]. In another study con-
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Table 1. Demographic and clinical characteristics of traumatized children from 2014 to 2018

Variables No. (%)

Sex 
Boy 1240(55.9)

Girl 978(44.1)

Age (y)

≤5 645(29.1)

6-10 775(34.9)

11-15 798(36.0)

The anatomical location of trauma

Chest 47(2.1)

Head and neck 468(21.1)

Belly 63(2.8)

Upper limb 1206(54.4)

Lower limb 434(19.6)

The place of the occurrence of trauma 

Home 902(40.7)

School 135(6.1)

Sports facilities and parks 184(8.3)

Street 831(37.5)

Road 124(5.6)

Other 42(1.9)

Cause of trauma

Traffic accident 588(26.5)

Falling down 1083(48.8)

Trauma during activity 200(9.0)

Intentional injury 24(1.1)

Other 323(14.6)

Type of intervention in hospital 

Surgery 682(30.7)

Surgery and medical 23(1.0)

Non-surgical 1513(68.2)

Outcome

Full recovery 2193(98.9)

Disability 17(0.7)

Death 8(0.4)

How to refer
By ambulance 426(19.2)

Self-referral 1792(80.8)

The year of the incident

2014 430(19.4)

2015 384(17.3)

2016 638(28.8)

2017 386(17.4)

2018 380(17.1)

The season of the occurrence of 
trauma 

Spring 416(19.2)

Summer 1156(53.4)

Autumn 358(16.5)

Winter 237(10.9)
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ducted by Khorshidi in Hamedan City, Iran, falling was 
the most common cause of trauma (53%) [27]. In anoth-
er study in the United Arab Emirates, the main mecha-
nism of injuries leading to hospitalization of children fall-
ing was determined [22]. In Odetola’s study in America, 
domestic accidents, such as falls are the most common 
cause of children’s trauma, but traffic accidents were 
reported as the most important cause of trauma that 
led to children’s hospitalization [17]. Although there are 
differences in the introduction of the most common 
cause of trauma in children in different studies; how-
ever, in most of the studies, similar to the present study, 
traffic accidents and falls from heights were responsible 
for more than 70% of children’s trauma. 

In the present study, the upper limbs were determined 
as the most common anatomical sites of trauma, which 
is consistent with the studies conducted in this field [17, 
27]. However, in some other studies, the most common 
affected areas in children were head and neck [26, 28]. 
The reason for this inconsistency is unclear. Because 
due to the larger head-body ratio in children and the 
greater resistance of the bone structures of the organs, 
the probability of head and neck injury is higher [29]. 
In addition, some of this contradiction may be related 
to the non-referral of patients with mild trauma to the 
hospital or the outpatient treatment of these patients 
outside the hospital [27]. 

Table 2. The association between gender and age with the cause of trauma and its outcome in children under study

Variables 

No. (%)

PGender

Girl Boy

Cause of trauma

Traffic accident 239(40.6) 349(59.4)

0.220

Fall from height 488(45.1) 595(54.9)

Trauma during activity 88(44) 112(56)

Intentional injury 9(37.5) 15(62.5)

Other 154(47.7) 169(52.3)

Outcome

Full recovery 937(44.1) 1188(55.9)

0.129Disability 37(44) 47(56)

Death 4(44.4) 5(55.6)

Variables 

No. (%)

PAge (y)

≤5 6-10 11-16

Cause of trauma

Traffic accident 157(26.7) 200(34) 231(39.3)

0.018

Fall from height 314(29) 404(37.3) 365(33.7)

Trauma during activity 52(26) 67(33.5) 81(40.5)

Intentional injury 7(29.1) 8(33.3) 9(37.6)

Other 122(35.2) 104(30) 121(34.9)

Outcome

Full recovery 611(28.8) 747(35.2) 767(36.1)

0.118Disability 28(33.3) 30(31) 30(35.7)

Death 6(66.7) 1(22.2) 1(11.1)
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In the present study, most of the children’s trauma cas-
es were related to the summer season (53.4%), which 
was consistent with similar studies in this field. Asadi 
et al.’s study in Gilan Province, Iran, as well as Arhami 
Dolatabadi et al.’s study in Tehran City, Iran, showed that 
most of the children’s traumas occurred in the summer 
season [20, 30]. Considering the closure of schools in 
the summer and the presence of more children at home 
as well as more trips in this season, the higher amount 
of trauma is not off the subject.

In the present study, the most common place of trau-
ma was determined as home (44%) followed by the 
street (35%), which was in line with the results of similar 
studies [27, 31]. This finding is credible considering the 
presence of more children in the home compared to 
other places. In our study, the frequency of all traumatic 
events in children under 5 years was lower than in other 
children which was consistent with the results of other 
studies in this field [20, 27]. The reason for the lower 
number of traumatic events at this age may be due to 
the higher level of care received from parents compared 
to other age groups.

The mortality rate due to trauma among the children 
in our study was estimated at 0.4%, which was lower 
compared to other studies conducted in Iran (2.26%) 
and the United States (1.6%) [16, 32]. The mortality rate 
of children following trauma is higher than the amount 
observed in the present study. It is possible that the high 
intensity of most of the events (especially traffic acci-
dents) as well as the high vulnerability of children led to 
death in the early moments of the accident before be-
ing referred to the hospital. For example, the results of 
a study indicated that 5.1% of the children who had an 
accident had died before the rescue forces arrived [22].

Conclusion 

According to the results, the most common places of 
trauma were related to the house and the street due 
to falls and accidents. Therefore, in addition to inform-
ing families of the danger lurking in children, securing 
homes, and teaching children traffic rules and regula-
tions should be given serious attention.

Study limitations and recommendations

This study faced the following limitations. Firstly, only 
the cases who were referred to the hospital have been 
examined, and the information of other patients who 
died at the scene of the accident or were treated at 
home or in outpatient centers was not available. Sec-

ondly, due to the lack of accurate registration of interna-
tional classification of disease codes, it was impossible 
to determine the exact type of injury in some patients 
the design of the trauma registration system will help 
to conduct more accurate studies in the future and will 
increase the effectiveness of preventive strategies.
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