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Abstract

Background: Since trauma is the leading cause of death, hospitalization, and disability among children under 15, this study aimed
to evaluate the epidemiology and patterns of trauma in children.
Methods: All trauma patients under 15 years of age who were hospitalized for trauma from 1999 to 2011 were enrolled in this cross-
sectional study. After obtaining informed consent, demographic information, locations of the events, seasons of occurrence, times
of arrival at the hospital, the transfer methods of the patients, types of trauma, anatomical locations of the trauma, hospitalization
durations, and distances and times of the accidents before getting to a hospital were collected on a checklist. Then, SPSS software
version 20 with a chi-squared test was used for statistical analysis.
Results: The study population consisted of 1,686 children with trauma injuries, 71.9% of whom were male, and 28.1% of whom were
female. There was a significant correlation between age, sex, and duration of hospitalization among those patients presenting with
certain mechanisms of trauma. The most injuries, with 620 (63.8%) cases, were reported in the lower extremities. After examining
the relationships between the ages of the injured patients and the location of the upper extremities, multiple traumas, and abdom-
inal injuries, significant correlations were found.
Conclusions: The results of the present study suggested that boys over 10 years of age were more susceptible to trauma and falling
and other accidents are the most important causes of trauma identified among the children. The upper and lower extremities were
also the most affected areas.
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1. Background

Trauma is the most important factor causing mortal-
ity in human society, and it also is one of the main eco-
nomic, social, and health problems in Iran (1). Trauma
can be categorized into two types: penetrating and blunt.
Blunt trauma is caused by falls, vehicular accidents, and
physical conflicts (2). Penetrating trauma refers to physi-
cal trauma to a body part, either by impact, injury, or phys-
ical attack, which results in tears and cuts in the skin and
other soft tissues. Blunt trauma refers to the initial trauma,
from which develops more specific types of conditions
such as contusions, abrasions, and lacerations, that can
cause open or closed fractures. Open fractures are caused
by both penetrating trauma and blunt trauma. Open frac-
tures are sometimes caused by high-energy trauma, most
commonly from an outside blow. In contrast, in open frac-
tures by blunt trauma, the damaging force starts from the
inside and extends outward (3, 2).

Approximately 15,000 deaths per year, and about 50%
of all reported deaths among children, are due to trauma

(4, 5). Pediatric trauma is a major health problem in the
U.S., and more than 10,000 children who are killed world-
wide, and about 10% of all pediatric hospitalizations, are
due to trauma (6); in developing countries, the leading
cause of death among youth is trauma, and it is also a ma-
jor cause of disability and health-related economic losses
in these countries (7-9). Based on critical data recorded
in 2005, trauma was the second leading cause of death
from injury in Iran regardless of sex (10, 11). Despite im-
provements in education and safety issues, trauma is still
the leading cause of death and disability in children who
are 13 to 14 years-old (12). The common causes of death
due to trauma in children are accidents, falls (falling from
heights), sports accidents and injuries, assaults, burns, and
drownings (2). It is necessary and essential to know the epi-
demiology and patterns of trauma in children in order to
implement and evaluate preventive measures in develop-
ing countries (13). Lack of sufficient and adequate informa-
tion and knowledge in this field motivated the present in-
quiry into investigating the epidemiology and patterns of
trauma in children.
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2. Methods

All trauma patients under 15 years of age who were
hospitalized with different causes during 1999 - 2011 were
enrolled in this cross-sectional study. After obtaining in-
formed consent, the required information was collected in
the form of a checklist that included: age, sex, mechanism
of trauma (car accident, fall, conflict, entry of foreign ob-
ject, burn, surgical trauma, animal attack, gunshot, falling
object, or accident while playing (injury during games or
sports, anatomical location of the trauma (limbs, head,
face, abdomen, spine, chest, and genitals), the location
of the accident (streets, homes, schools, parks, and other
sites), season, time of arrival at the hospital, method of
transport (ambulance, personal, or pass), duration of hos-
pitalization, the distance from the scene of the accident to
the hospital, and the time of the accident. SPSS software
version 20 with a chi-squared test was used for statistical
analysis. A value of P<0.05 was considered significant.

3. Results

The study population consisted of 1,686 patients, in-
cluding 1,212 male patients (71.9%) and 474 females (28.1%),
and the male to female distribution of patients was 1 to 14.
Boys ranged in age from 8.70± 3.85 years, and girls ranged
in age from 7.36± 3.86, respectively. The age and sex distri-
bution of the patients is shown in Figure 1.
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Figure 1. Distribution of Child Trauma Patients by Age and Sex During 1999 - 2011

Based on an analysis of the mechanisms of the trau-
mas, falls occurred most often in 637 (37.8%), and surgical
and gunshot traumas, each with four cases (0.2%), were
allocated the lowest frequency. A statistically significant
correlation was observed between age and mechanism of
trauma (P < 0.0001; chi-squared test) (Table 1).

A statistically significant correlation was observed be-
tween sex and the mechanism of trauma (P < 0.0002; chi-
squared test) (Table 2).

Table 1. Distribution of the Mechanisms of Trauma for the Different Ages of Children
Admitted During 1999 – 2011a

Mechanism of Trauma Age,y

1 - 5, No. (%) 6 - 10, No. (%) 11 - 15, No. (%)

Car accidents 107 (21.7) 190 (38.5) 196 (39.8)

Falls 215 (33.8) 229 (35.9) 193 (30.3)

Conflicts and assaults 1 (9.1) 1 (9.1) 9 (81.8)

Entries of foreign
objects

98 (29.9) 103 (31.4) 127 (38.7)

Burns 6 (37.5) 5 (31.2) 5 (31.2)

Surgical trauma 1 (25) 1 (25) 2 (50)

Animal attacks 3 (27.3) 6 (54.5) 2 (18.2)

Shootings - - 4 (100)

Falling of heavy objects 22 (44) 12 (24) 16 (32)

Playing (sports) trauma 31 (23.5) 53 (40.2) 48 (36.4)

aP < 0.001, chi-squared test.

Table 2. Distribution of the Mechanisms of Trauma Based on Sex of the Children
Admitted During 1999 - 2011

Mechanism of Trauma Sex, No. (%)

Male Female

Car accidents 347 (70.4) 146 (29.6)

Falls 455 (71.4) 182 (28.6)

Playing (sports) trauma 108 (81.8) 24 (18.2)

Conflicts and assaults 11 (100) -

Entries of foreign objects 238 (72.6) 90 (27.4)

Burns 10 (62.5) 6 (37.5)

Surgical trauma 2 (50) 2 (50)

Animal attacks 8 (72.7) 3 (27.3)

Shootings 4 (100) -

Falling of heavy objects 29 (58) 21 (42)

The lower extremities with 620 cases (63.8%), and the
lowest number of damages was reported in the genitals
with 36 cases (1.2%). After examining the correlation be-
tween the ages of the patients and abdominal trauma,
upper limb injuries, injuries to genitalia, and multiple
trauma injuries, significant correlation was observed (P <
0.0001, 0.01, 0.01, and 0.003, respectively; chi-squared test)
(Table 3).

After investigating the relationship between the mech-
anism of trauma and the duration of hospitalization, a sig-
nificant correlation was seen (P < 0.0001; chi-square test)
(Table 4).
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Table 3. Distribution of Damaged Organs Based on Ages of the Children Admitted During 1999 - 2011

Damaged Organ Age, y P Value

1 - 5, No. (%) 6 - 10, No. (%) 11 - 15, No. (%)

Upper limb(s) 148 (30.6) 233 (38.8) 218 (36.2) 0.01

Lower extremity 180 (37.2) 220 (36.7) 220 (36.5) 0.97

Head 86 (17.8) 82 (13.7) 79 (13.2) 0.07

Face 104 (21.5) 127 (21.3) 99 (16.5) 0.5

Abdomen 2 (0.4) 8 (1.3) 28 (4.7) < 0.0001

Genitalia 4 (0.8) 12 (2) 20 (3.3) 0.01

H.T. 48 (10.3) 42 (7.2) 40 (6.9) 0.09

Spine 7 (1.4) 23 (3.8) 18 (3) 0.05

Multiple traumas 44 (9.1) 80 (13.3) 96 (15.9) 0.003

Chest 5 (1) 7 (1.2) 14 (2.3) 0.18

Table 4. Distribution of Mechanisms of Trauma in Terms of the Differences in Hospitalization Duration for the Children Admitted During 1999 - 2011a

Mechanism of Trauma Duration of Hospitalization, d

0 - 10, No. (%) 11 - 20, No. (%) 21 - 30, No. (%) 31 - 88, No. (%)

Car accidents 352 (74.4) 78 (16.5) 31 (6.6) 12 (2.5)

Falls 536 (88.9) 54 (9) 10 (1.7) 3 (0.5)

Conflicts and assaults 10 (100) - - -

Entries of foreign objects 290 (96) 10 (3.3) 2 (0.7) -

Burns 15 (93.8) 1 (6.2) - -

Surgical trauma 3 (75) 1 (25) - -

Animal attacks 7 (63.6) 3 (27.3) 1 (9.1) -

Shootings 4 (100) - - -

Falling of heavy objects 43 (89.6) 4 (8.3) 1 (2.1) -

Playing (sports) trauma 112 (89.6) 11 (8.8) 2 (1.6) -

aP < 0.001, chi-squared test.

In the summer 527 cases (31.3%) and in the winter 297
cases (17%) were seen, both having the highest and lowest
frequencies, respectively. A total of 1,201 patients (71.2%)
were transferred by private cars to the hospital, and 359
patients (21.3%) were transferred by ambulance. With re-
spect to the location of the trauma’s occurrence, it was de-
termined that streets had the highest number cases with
814 (48.3%) and parks had the lowest number of cases with
60 (6.7%) (Table 5).

4. Discussion

Trauma is a major public health challenge throughout
the world, which causes the death of millions of people

and also imposes a huge financial burden on health sys-
tems (14). In the present study, the age group most at risk
was those older than 10 years of age, which correlated with
the studies of Javid (15) and Zargar (16) in Tehran (2002).

In this study, the incidence rate of trauma was more
frequent among boys than girls. In Esfahan, a study
conducted by Me’marzade et al. (2004 - 2007) (17) on
2,300 trauma children showed that the incidence rates of
trauma were 66.7% for boys and 33.3% for girls, which was
similar to the results presented by Derakhshanfar et al. (18)
and also consistent with those in our study. What this im-
plies is that the main cause of trauma among boys may be
their greater freedom in society.

The study showed that the main cause of trauma
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Table 5. Frequency of Trauma in Terms of Different Seasons, the Transport of the
Patients, and the Place of the Occurrence for Children Admitted During 2009 - 2011

Characteristics Frequency Percent

Different seasons

Spring 506 30.1

Summer 527 31.3

Autumn 354 21

Winter 297 17.6

The transport of the patients

Ambulance 359 21.3

Private car 1201 71.2

Passing 116 6.9

The location of the occurrence

Street 814 48.3

Home 586 34.8

School 113 6.7

Park 60 6.7

Others 113 6.7
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Figure 2. Distribution of Child Trauma Frequency According to Distance from the
Hospital for Patients During 1999 - 2011

among children was falls. The study conducted by
Me’marzade (2011) in Esfahan also reported that the main
cause of childhood trauma was falling from heights (17).
In a study conducted by Osifo et al. on 905 trauma chil-
dren (2012) in Nigeria (19), and also in the study by Der-
akhshanfar (18), the main cause of trauma was due to acci-
dents, which is not consistent with our results; this can be
explained by the fact that the sample size of the latter study
was low, in contrast with the other two studies which were
conducted in Iran (151 cases).

In the present study, organ injuries, especially those
in the lower extremities, were reported as the most fre-
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Figure 3. Distribution of Child Trauma Frequency According to Time Spent Reach-
ing the Hospital for Patients During 1999 - 2011
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Figure 4. Distribution of Child Trauma Frequency Based on Time of Accident for
Patients duRing 1999 - 2011

quent. According to Adesunkanmi’s study in Nigeria (20),
the most injuries also occurred in the lower extremities,
which matched the results of our study. The most damages
to the neck and head were observed in Me’marzade’s study
in Esfahan (17) and Javid’s study in Tehran (15), which are
not consistent with our results.

In our study, most cases of trauma occurred in the
street, with 814 cases (48.3%). In Me’marzade’s study (17),
most accidents were noted in the home or at school, which
is not consistent with our results. In Javid’s study (15) in
Tehran (2006), the highest incidence rate of injuries oc-
curred on the streets, which is consistent with our results.
Furthermore, in our study, the highest number of trau-
mas occurred in the summer, which is consistent with
Me’marzade’s study in Esfahan (17) and Javid’s study in
Tehran (15). A lack of proper planning for children’s leisure
activities and more freedom to play in the streets during
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this season may have contributed to the increased rates of
injuries and accidents at this time.

In our study, most of the trauma cases occurred be-
tween 12:00 and 20:00 pm. Since this time coincides with
the closure of schools, educational facilities, offices, and
factories, the increased traffic may account for the great-
est amount of injuries. Thus, safety measures near schools
when children are crossing the streets can be effective in
reducing the rate of injuries. In Zargar’s study (16) on the
epidemiology of traffic-related injuries among children in
Tehran, most injuries were reported between 12:00 and
18:00pm, which is not consistent with our results.

The majority of the mechanisms of trauma, such as
falls, were seen among boys, which may be due to cultural
considerations in our society and the decreased presence
of girls in risky areas. Most accidents occur among older
children as well. This is because there an increased sense
of liberation, playfulness, disobedience, and carelessness
among those in this age group.

4.1. Conclusions

According to the results of this study, boys of more
than 10 years of age are more exposed to trauma, and
falls and accidents were identified as the leading cause of
trauma in children.
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