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ABSTRACT

Background: Burns are the second most common etiology of injury death in children under 5
years old and are the most common cause of death in a home accident.

Materials & Methods: This study was performed to investigate the epidemiology of
childhood burn in children under 16 years old referred to Velayat Burn Center, Rasht City,
Iran, from 2013 to 2018. Data were collected from electronic hospital records of burn patients
aged under 16 years of age.

Results: Out of 717 patients, 44.5% were girls, and 55.5% were boys (sex ratio=1.2). The
highest frequency of burns (56.1%) was reported in the 1-5 years age group. The most common
cause of burn was scalds (76%), and the most common burn severity was second-degree burns
(46.7%). The Mean+SD duration of hospitalization was 3.07+4.15 days, and the hospital stay
was significantly associated with the cause of the burn, Burned Body Surface Area (BBSA),
and burn severity. The highest frequency was reported on Saturdays, i.e., (the first working day
in Iran) (22.7%), between 6 and 12 o’clock (42.8%)).
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1. Introduction

espite all the advances, there are still
significant injuries threatening hu-
man life. One of these injuries is burn,
which takes many people’s lives and
causes many disabilities every year,
even in developed countries [1]. Burn
injury is one of the important reasons for morbidity and
mortality in developing countries that can affect the psy-
chological and functional behaviors of patients [2].

Burns account for an estimated 180000 deaths annu-
ally. Nowadays, the rate of child deaths from burns is
over seven times higher in low- and middle-income
countries than in high-income countries [3]. Burn can
affect anybody, regardless of age or socioeconomic sta-
tus [4]. Moreover, it is globally the most common type
of pediatric injury and is the leading cause of household
injuries [5]. Besides its health care and socioeconomic
costs, the burn can cause irreparable psychological dam-
ages to children and their families.

Children under 5 years are the most susceptible group
to burns considering their innate curiosity and high mo-
tility. A recent study showed that the pathophysiology
and etiology of burns in children younger than 5 years
are different from children older than 5 years [5].

Understanding the burns epidemiology is essential for
planning, implementing, and evaluating the prevention
programs [6]. Scalds and contact burns were the most
common reported burn injuries in children [7], espe-
cially children less than 16 years of age [8]. A 2016
Chinese study estimated the incidence of burns in ru-
ral children at 12.7%. It also claimed that increasing the
child’s knowledge about burn prevention and first-aid
treatments can decrease the incidence of pediatric burns
[9]. Also, a 2008 study in Guilan Province showed that the
most burned cases were among children under 2 years old;
the most scalds occurred during cooking and eating hours.
Moreover, increasing in burn severity and Burned Body
Surface Area (BBSA) were related to the outcomes [10].

Considering the differences in epidemiological burn
indicators and their related outcomes in different popu-
lations, we investigated the epidemiology of childhood
burn in children under 16 in northern Iran and its rela-
tionship between different factors.
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2. Materials and Methods
Study setting and study population

This study was a retrospective cross-sectional analyti-
cal study that aimed to investigate the epidemiology of
childhood burn in children under 16 years old. The study
population included burnt patients aged under 16 years
who had been referred to Velayat Educational Burn Cen-
ter, Rasht City, Guilan, Iran, 2013-2018. The inclusion
criteria included: 1) children aged under 16 years old; 2)
absence of any other chronic and comorbid diseases; 3)
satisfaction of children and their parents.

Study variables

The study variables were collected from electronic
hospital records of patients. Individual social variables
were included age, sex, place of residence, work status
of their parents, and presence or absence of the mother or
babysitter during the event. The clinical and therapeutic
variables were included place, date, and time of injury,
burn etiology, BBSA, burn severity, and the anatomical
area. In this study, the prognostic outcome was defined
as hospitalization. BBSA was measured according to the
rule of nine [11].

Statistical analysis

Continuous data were described as mean =+ standard
deviation, and categorical variables were reported as fre-
quency and percentages. The Chi-squared test and Fisher
exact test were used to compare categorical variables.
Continuous variables were compared using the Mann-
Whitney U test. All statistical analyses were two-tailed,
and a P<0.05 was considered statistically significant. All
analyses were performed with the statistical package us-
ing SPSS v. 24.

3. Results

The demographic data of this study are shown in Fig-
ure 1. Based on the results, 52.9% of patients were urban
(23.4% girls and 29.4% boys), and 47.1% were rural
(21.1% girls and 26.1% boys). The Mean+SD age of the
patients was 4.54+3.87, with an age range of 1 month to
16 years. The MeantSD age of the girls and boys were
4.22+43.64 and 4.80+4.03 years, respectively. The high-
est frequency of burns (56.1%) was reported in the 1-5
years age group.

The lower extremities (255 patients, 35.6%) were the
most affected area. The Meant=SD BBSA percentage
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Figure 1. Demography of childhood burn in Velayat Hospital, Rasht city, Iran during 2013-2018

was 11.67+11.61%, and the Mean+SD duration of hos-
pitalization was 3.07+4.15 days.

Based on the recorded information about the mother’s
employment status, 60 mothers were manual workers
(8.4%), 218 were employees (30.4%), 187 were self-
employed, 185 were homemakers (25.8%), 41 were
farmers (5.7%), and 26 mothers had other employment
statuses. Additionally, 257 fathers were manual workers
(35.8%), 192 were employees (26.8%), 127 were self-
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employed (17.7%), 108 were farmers (15.1%), 27 were
unemployed (3.8%), and 6 had other jobs (0.8%).

Examination of the person supervising the child during
the burn showed that 324 children (45.2%) were observed
by their mothers, 41 children by their fathers (5.7%), 34
children with their both parents (4.7%), 192 children with
their grandmothers (26.8%), 119 children with babysitters
(16.6%) and 7 patients with their aunts (1%). Based on
the results, there was no significant relationship between
BBSA and the supervisor of the child (P=0.863).
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Table 1. Distribution of burns according to the month and season of the year 2013 to 2018

Seasons Month, No.(%) Total
April May June
Spring 189
75(39.7) 61(32.3) 53(28)
July August September
Summer 147
53(36.1) 48(32.6) 46(31.3)
October November December
Autumn 166
49(29.5) 53(31.9) 64(38.6)
January February March
Winter 215
70(32.6) 66(30.7) 79(36.7)

The highest burn frequency was related to winter (215
cases, 29.9%), with the highest frequency of burns in
March (79 patients, 36.7% of winter cases, and 11% of the
total cases). On the other hand, the lowest proportion of
burn injuries was related to summer (147 cases, 20.5%),
with the highest frequency in July (53 patients, 36% of the
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summer, and 7% of the total). Table 1 presents the number
of burns according to the season and month of the year.

Daily investigation showed that the highest frequency
was related to Saturdays (22.7%), followed by Mondays
(15.9%) and Thursdays (13.4%). The other days of the
weeks were between 11.3% to 12.3%.

Table 2. Association of burn-related characteristics with hospitalization duration

Hospitalization Duration, No.(%)

Parameters
<10 days 210 days Total
Fire 91(13.4) 10(25.7) 101(14.1)
Scalds 521(76.9) 24(61.5) 545(76)
Contact burn 34(5.0) 0(0) 34(4.7)
Cause of burn
Chemical burns 23(3.4) 2(5.1) 25(3.5)
Electrical burns 9(1.3) 3(7.7) 12(1.7)
Total 678 39 717
First degree 29(4.3) 0(0) 29(4.1)
Second degree 328(48.1) 7(20) 335(46.7)
Burn Severity Third degree 106(15.5) 8(22.9) 114(15.9)
Second and Third degree 219(32.1) 20(57.1) 239(33.3)
Total 682 35 717
<10% 453(66.4) 3(8.6) 456(63.6)
10-20% 145(21.3) 3(8.6) 148(20.7)
20-30% 55(8.1) 6(17.1) 61(8.5)
Burned body 30-40% 17(2.5) 9(25.7) 26(3.6)
surface area 40-50% 3(0.4) 8(22.8) 11(1.5)
50-60% 4(0.6) 3(8.6) 7(1.0)
>60% 5(0.7) 3(8.6) 8(1.1)
Total 682 35 717
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Figure 2. Frequency of burn degree according to the etiology

For hourly investigation, the day was divided into four
6-hour sections. The highest frequency of burns was
between 6 and 12 o’clock (42.8%). Likewise, the burn
frequencies of 12-18 o’clock, 18-24 o’clock, and 24-6
o’clock was 38.1%, 16.9%, and 2.2%, respectively. Ad-
ditionally, there was no significant relationship between
age groups and incidence per hour (P=0.399).

Table 2 presents the association of burn-related char-
acteristics with hospitalization duration. To explore the
predictors of hospitalization, we divided them into two
categories of less than ten days (682 patients, 95.1%) and
more than ten days (35 patients, 4.9%).

There were significant relationships between duration
of hospitalization and etiology (P=0.003), burn sever-
ity (P=0.002), and BBSA (P=0.001). The most common
type of burns in both periods of less and more than ten
days of hospitalization was related to scalds. Patients
with more than 10 days of hospitalization were more
likely to suffer from fire (25.7%) followed by electrical
burns (7.7%) compared to patients with less than 10 days
of hospitalization (13.4% and 1.3%, respectively).

As expected, the frequency of more severe degrees
of burn (the second- and third-degree) in patients with
more than 10 days of hospitalization (57.1%) was higher
than patients with less than 10 days of hospitalization
(32.1%). Additionally, patients hospitalized for less than
10 days were more likely to had <10% BBSA (66.4%),
while those who hospitalized for more than 10 days were
more suffered from 30%-40% BBSA (25.7%).
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The mean BBSA percentage was significantly associ-
ated with the cause of burn (F=7.34, P=0.001). The mean
BBSA percentage in fire (16.17+16.98) was significantly
higher than other causes of burn.

Figure 2 shows the association of burn severity and
cause of the burn. There was significant association be-
tween burn etiology and burn degree (P=0.002). Fire and
electrical burns predominantly caused mixed second-
and third-degree burns, while scald and chemical burns
predominantly caused the second-degree burn. chemical
and contact burn had the highest frequency of first de-
gree burn (12%) compared to other cause of burn.

Moreover, there was a significant relationship between
age groups and burn etiology (P=0.001). Children older
than 10 years were more likely to burn from fire (34.5%)
than other age groups. Similarly, the percentage of elec-
trical burn in children older than 10 years (6.9%) was
higher than in other age groups. Scald was reported
as the most common type of burns etiology in all age

groups (Figure 3).
4. Discussion

The epidemiology of burns is vital for better under-
standing and management of patients, taking measures
for successful prevention and treatment, and evaluat-
ing the quality of burn cares in each region. This study
showed that the sex ratio in children with burns was 1.2,
and children in 1-5 years old constituted up to 68.7%
of the patients. These findings were in accordance with
previous studies [5, 10, 12]. In agreement with previous
studies [12-14], the overall incidence was slightly higher
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Figure 3. Frequency of burn etiology according to the age-group

in boys than girls, likely because the families considered
less limitation for boys [15].

This study revealed that the leading cause of pediatric
burns was scalds due to hot liquids or scalds, which was
compatible with previous studies [9, 16, 17]. The lower
extremities were the most injured body parts, which
somehow conflicted with past studies [8, 9, 10]. Battle et
al. reported that the most commonly injured site in both
age groups was a hand or digit [8].

The mean BBSA percentage was 11.7%, which is
lower than the similar Australian population with more
than 20% [18]. Second-degree burns were the most com-
mon burn severity pattern in this study (47.1%). It was
compatible with Almarghoub et al. result, except with a
slightly lower percentage (57.7%) [19]. The hospital stay
was directly related to BBSA. In another Iranian study,
the length of stay was 10 days [12], while the mean
length of hospitalization in this study was three days.

The highest proportion of burn was related to winter
(30%), compatible with other studies [20-22]. A prob-
able explanation of higher incidence proportion during
March and April could be the holding of traditional fes-
tivals, like the Scarlet Wednesday, during this month. In
this study, the lowest proportion was in summer (20%),
contrasting previous studies [12, 22]. Karimi et al. found
that summer is the season with the highest proportion
(32.4%) of burn injury [12].

Most burns in the present study occurred between 6
and 12 o’clock, covering most working hours. Consid-

5-10 years

>10 years

G R

ering the distribution of most cases on working days, a
logical explanation for this result could be the occupa-
tion of the parents and the reduction of necessary care of
the child at the time of the accident. Further studies are
needed to investigate this matter more closely.

In this study, most patients hospitalized for less than
10 days were similar to a study by Alipour et al. (mean
hospital stay=7 days) [21] and Karimi et al., which have
claimed that the mean hospitalization period for scalds
was less than 10 days [12].

According to the results, patients with >10 days of hos-
pitalization were more likely to burn with fire than those
with <10 days. This finding confirms the results of an-
other study which showed that most patients with >14
days of hospital stay were affected by fire and injury [23].

This study reconfirms the necessity of preventive pro-
grams for burns among children, especially for health
providers in Iran. Policymakers should be aware of the
annual increase in the number of children hospitalized
for burn injury. Increasing efficient household safety
measures, training families and parents on risk preven-
tion, and designing educational programs and regula-
tions are some possible recommendations. Further stud-
ies to evaluate the efficacy of these recommendations
should be carried out.

5. Conclusion

This study showed that children of 1-5 years old were
the most susceptible age groups for burn injuries and
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scalds were the most common cause of the burn. The
male to female ratio was 1.2, and the majority of burns
occurred in the winter. This study prompts the necessity
of preventive programs for burns among children. In-
creased public awareness and education are necessary to
decrease the incidence of these potentially catastrophic
injuries, especially in preschool-age groups and male pa-
tients who are more susceptible to burn.
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