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A Systematic Review on the Epidemiology of
Pediatric Burn in Iran
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Burn is the most common pediatric injuries all over the world. The aim of this study was
to study the epidemiology of burn in under 15-year-old Iranian children by applying

a systematic review. The related articles published before 2016 have been gathered

from international databases by using the keywords in term of pediatric burns such as
ScienceDirect, PubMed, Iranmedex, Google Scholar, Embase, Magiran, and SID. The
checklists of STROBE have been applied to evaluate the quality of the reviewed data. A
total of 35 relevant studies were extracted and evaluated. In most studies, the incidence
of pediatric burns in male patients was more than female patients by 9.5 to 50 cases in
100,000 per children. Mortality rate of pediatric burn was between 1.7 and 18.5%. The
most common cause of pediatric burn was hot water or other hot liquids. Pediatric burn
in urban areas was higher and the highest number of pediatric burns occurred at home.
Burn is considered as one of the major incidents related to children’s health that required
planning to reduce its incidence, especially in the lower age groups as well as male patients

who are more active and susceptible to burn. (J Burn Care Res 2017;38:¢944-¢951)

Burn, considered as one of the most important inci-
dents related to human health, causes several effects
such as mortality, disability, pain, and physical, psycho-
logical, and economic problems.!” Burn is in fourth
place of unexpected incidents in the world ranking after
road accidents, falls, and conflicts of people. According
to the World Health Organization (WHO), more than
300,000 people died every year by burn and its conse-
quences. Furthermore, 95% of mortality caused by burn
happened in countries with low and moderate income.?

These damages are the most common pediatric inju-
ries in the world affecting the victims and their families.
Growing of these children impose physical and psycho-
logical problems, long pain, and high costs on families
and government health systems.*® Several mental and
physical challenges of burn consequences prevent pedi-
atric burn survivors to return normal life.> Although
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burn injuries are mainly preventable, accurate and
appropriate data are low and incomplete.” The type,
extent, and causes of burn are different in various parts
of the world. Studies have shown that parameters such
as lifestyle, the energy source used in the workplace and
life, and the social, economic, and cultural level of soci-
ety can affect the amount and type of burn. Iran is one
of the countries with high burn incidents and its tragic
consequences, mortalities, and disabilities. Obviously,
having enough information about the epidemiology
of burn injuries can be used as a convenient and cost-
effective solution to deal with the problems.®

Considering the importance of this issue and also
lack of a systematic study on the epidemiology of
pediatric burn in Iran, this study aimed to investigate
the epidemiology of pediatric burn in Iran by using
a systematic review. This study can be considered as
a helpful tool to the nature and extent of pediatric
burn in Iran, because it represents the comprehen-
sive information to the relevant authorities for taking
appropriate decisions and policies in order to prevent
pediatric burn and reduce its costs.

METHODOLOGY

This study has been conducted to determine the
epidemiology of pediatric burn in Iran through a
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systematic review. For this purpose, all published
studies on the epidemiology of pediatric burn in
under 15-year-old children from all provinces of Iran
have been gathered without any time limitation.

Inclusion and Exclusion Criteria of Studies

All published studies somehow related to the epide-
miology of pediatric burn in Iran for under 15-year-
old children have been investigated regardless of the
type of study (cross-sectional, case—control, etc.),
time of the study, and publication language.

Outcome of the Review

The pediatric burn in under 15-year-old children
were separately studied by the estimation of burn
percentage using several methods such as differenti-
ated by gender, location (urban and rural), location
of the burn (home and away from home), the most
common cause of burns, percentage and its position,
season, the average length of stay (LoS), mortality
rate, and the place and cause of death.

Search Strategy

To achieve the aim of this study, national and inter-
national databases including Embase, SID, Magiran,
Google Scholar, Iranmedex, PubMed, and ScienceDi-
rect with the keyword of burn, injury or injuries, trauma,

Related keyword search by
national and international
databases

|

414 studies were
obtained after keyword
search
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and accidents with TBSA in general and specifically for
children (infants, children, childhood, and pediatric)
were reviewed. Furthermore, accepted articles have
been reviewed to find additional studies. Quality of
studies according to the procedure and reported abil-
ity has been evaluated to choose the validated studies
by using STROBE checklist of cross-sectional studies
comprising five sections and 20 titles.” The main crite-
ria of this checklist to achieve the quality of articles were
the location of study, date of study, accurate definition
of disease, inclusion and exclusion criteria, the number
of patients, main keywords, and sampling procedure.

Selection of Studies

A total of 414 studies have been obtained from men-
tioned databases by two independent search teams. A
total of 166 studies were diagnosed as related stud-
ies after repeating the search and re-reading the titles
and abstracts of studies. Then, the data of 40 stud-
ies were extracted in the stage of reading full text of
studies and simultaneous data extracting. However,
the studies published under different names for two
or more times or related to the all age subgroup
without providing any data about pediatric burn have
been excluded from the search. Finally, the related 35
studies are found and 11 studies of them specifically
were conducted on pediatric burn (Figure 1).

B

A

[ 166 studies have been J

extracted

35 related studies were extracted
(11 studies were conducted
specifically on pediatric burn)

Re-reading headlines and
summaries of the papers
and deleting duplicate
studies

N[ .

Read full-text articles (data for the
subgroup of children was not
provided in many studies and in
some cases, data relating to a study
was published in more than one
study)

Figure 1. Presentation schematic of the steps of search and selection of studies.
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RESULTS

It should be noted that studies with different cat-
egorized groups of children such as under 16 years
(study no. 31 in Table 1) or under 18 years (study
nos. 20 and 27 in Table 1)'12 also have been consid-
ered for the optimal use of the available information.

Age

The average age was not reported in any of the stud-
ies on the status of pediatric burn among children
under 1, 5, and 10 years. However, only the study
conducted by Hakimi et al*! in Rasht reported the
average age of 30.63 months for pediatric burn in 1-
to 6-year-old children. The highest and lowest aver-
age age among under 15-year-old children were 7.1
years (presented by Rastegar Lari et al'® in Shiraz)
and 3.28 years (presented by Samimi et al® in Teh-
ran), respectively. Studies conducted in the provinces
of Urmia,? Tehran,!” and Kermanshah!® reported
the same average age between 5 and 6 years. More-
over, the average age was reported between 4 and 5
years for studies conducted in the provinces of Teh-
ran from 2005 to 20093° and Hamedan from 2004
to 2007.1® Finally, studies reported the same average
age of 3 to 4 years for Tehran at 2010% and Rasht
at 2008.38

Gender Distribution

The percentage of pediatric burn incidents for male
patients was higher than female patients found in all
studies except Groohi et al'” for 11- to 15-year-old
subgroup in Kurdistan, Aghakhani et al®? for 0- to
5-year-old subgroup in Western Azerbaijan, and
Mohammadi-Barzelighi et al**for 0- to 15-year-old
subgroup in Tehran. Most burns were reported
among male patients of Tehran with 72.63%'? and
the least for Kurdistan with 36.29%.!7 Studies from
1995 to 2010 in Tehran!!19:27:35.394042 showed that
fewer pediatric burn was reported for female patients
in older studies unlike recent studies.

Location (Urban—Rural)

The location of patients of burn injuries (rural or
urban area) was not reported in the most studies.
Eight of 35 reviewed studies reported whether the
patients were from urban or rural areas. The rural
pediatric burn patients were more than urban ones
only in the two of these studies.!®!® The ratio of
pediatric burn patients from urban areas was reported
34.5 to 81.5, which is the lowest and highest ratios
reported in the studies of Torabian et al'® in Hama-
dan and Emir Alavi et al®® in Rasht, respectively.
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Incidence Rate of Burn

The incidence rate of pediatric burn based on the
number of burns in every 100,000 children of the
same age was only reported in seven studies so that
it was in the range of 5.9 to 50 cases per 100,000
children. The lowest and highest values of incidence
rate were in the age subgroup of 6 to 10 years in
Kurdistan (presented by Groohi et al'”) and the age
subgroup of under 15 years in Isfahan (presented by
Rafii et al3®).

Percentage of Burn

Most reviewed studies used the laws of 9% and palm
to calculate the burns percentage of TBSA. Accord-
ing to the 9% law, body is divided to parts comprised
9% of the body surface. The palm of each patient is
1% of their body in palm’s law.*> Using Lund and
Browder charts is another method to calculate the
percentage of body surface burn.*® This method was
used in two studies.3%* Rouzbahani et al*® did not
separately report the percentage of burn for body
surface area in children and adult subgroups in Isfa-
han. However, in a study in under 15-year-old chil-
dren in Tehran conducted by Samimi et al,*° they
showed that 58% of children had less than 20% body
surface burn, and only 10% of them had burns more
than 44%. The average percentage of body surface
burn of children was reported from 4.95 to 52.59%
in other studies by the laws of 9% and palm. The
lowest and highest values of the average percentage
of body surface burn of children for 11- to 15-year-
old subgroup were in Yazd (Mirmohammadi et al'?)
and Sistan-Baluchestan (Shirkhoda et al®*). In gen-
eral, most studies reported the percentage of burn
between 20 and 30%.

Mortality Rate

Mortality rate of pediatric burn for under 15-year-
old children was reported between 1.7 and 18.5% in
the reviewed studies. The provinces of Gilan (pre-
sented by Emir Alavi et al®®) and Sistan-Baluchestan
(presented by Shirkhoda et al®*) had the lowest and
highest value of mortality rates, respectively. Accord-
ing to studies which reported the rate of mortality in
all age subgroups, the highest percentage of mortal-
ity belong to Kurdistan (presented by Groohi et al'?)
in which the mortality rate for the age subgroups of
0to5,6to10,and 11 to 15 years were 17.3, 13.3,
and 37.1%, respectively. The mortality by gender was
reported only in three studies. Alaghehbandan et al'?
showed that mortality rate in the subgroup of 0- to
15-year-old male patients (15.8%) was almost equal
to their peers of female patients (16.8%). However,
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the mortality rate of 0- to 15-year-old female patients
(27%) was higher than their peers of male patients
(14%) in Fars (presented by Lari et al'®). According
to the study of Groohi et al'” in Kurdistan, the mor-
tality rate of 0- to 5-year-old male patients (19.1%)
was higher than their peers of female patients
(14.9%), the mortality rate of 6- to 10-year-old male
patients (12.8%) was almost equal to their peers of
female patients (13.8%), and the mortality rate of
11- to 15-year-old male patients (13.3%) was much
lower than their peers of female patients (50.6%). It
can be seen from the results of Table 1 that the mor-
tality rate reduced in recent studies when compared
with the studies conducted in the 1990s.

Location of Burn Incident

The location of pediatric burn incidents was reported
in six studies which all of them reported houses as
a place of pediatric burn incidents. Children’s play-
ground (street, alley, ...) and work place were other
reported places of pediatric burn incidents. The
houses with a range of 72 to 96% burn incidents
were the most reported place in the reviewed studies
with the minimum and maximum values of pediatric
burn incidents reported in Tehran by Alaghehban-
dan et al' and Samimi et al,*® respectively. It should
be noted that more than 90% of pediatric burn inci-
dents were reported at houses by all reviewed stud-
ies!3:23:35,38,3% except the study by Alaghehbandan et
al.t?

Common Cause of Pediatric Burn

The most common cause of pediatric burn was hot
water or hot liquid with the keywords of hot water,
scald, and hot liquid in the studies, of which hot
liquid was the most frequently used keyword. The
highest and lowest percentage of pediatric burn with
hot liquid was 87% (reported by Matin et al** for
Kermanshah) and 40.2% (reported by Sasan et al®?
Central Khorasan county). Flame was the only cause
with higher burn percent in comparison with hot
liquid for 6- to 15-year-old subgroup by 51.3% in a
study of Aghakhani et al®? in West Azerbaijan prov-
ince. Burn caused by flames, hot objects, oil materi-
als, electricity, and gas explosions were next in the
rankings after burn with hot liquid for children.

Season of Pediatric Burn

The season of pediatric burn has been reported in five
different studies. Spring, summer, and winter were
reported in one study (Loghmani et al*? in Isfahan
by 28.87%), two studies (Emir Alavi et al®® in Gilan
by 34% and Karimi et al®® in Tehran by 32.4%), and
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two studies (Matin et al** in Kermanshah by 28.5%
and Lari et al'® in Shiraz by 36.8 %) as a most hap-
pened burns, respectively.

Length of Stay

The average days of stay varied from 6.6 to 20.2
days in various studies. The provinces of Kerman-
shah (by Matin et al**) and Tehran (by Mohammadi-
Barzelighi et al*?) had the lowest and highest LoS,
respectively.

DISCUSSION

This study used systematic review method to deter-
mine the epidemiology of pediatric burn for under
15-year-old children in Iran. The authors reviewed
the related studies in the early 2016 containing 35 rel-
evant studies with published data from 1990 to 2011
in the provinces of Iran (as listed in Table 1). The
average age for under 15-year-old children, who were
suftering from burn, was between 3.28 and 7.1 years
which was higher in comparison with most studies
in non-Iranian populations. The average age of chil-
dren with burn in South Africa (age range of 0 to 12
years),* China (age range of 0 to 14 years),*” United
Kingdom and Turkey (age range of 0 to 16),*4 were
2.3,2.28, 3.72 and 4.07 years, respectively. In most
studies, the pediatric burn in male patients was higher,
and an increase of pediatric burn in female patients
over time was observed by repeating some studies in
a province (Tehran). The same studies also conducted
in other parts of the world showed a high propor-
tion of the burn in male patients. Burn percentage of
male patients in South Africa,*® China,*” Netherlands
(under 5 years),?® Australia,”*? South Asia (India, Sri
Lanka, Pakistan, and Bangladesh),’® United King-
dom,*® and Turkey*® were 51, 60.63, 65,53.33,61.9,
54 to 70, 67, and 60%. The pediatric burn incidents
are more common in male patients because they are
daring and vibrant, and there is also the possibility
that the families considered less limitation for male
patients. In fact, the proportion of pediatric burn in
female patients has been increasing by reducing the
differences of opinion on child gender in recent years.
Most studies showed that the percentage of pediat-
ric burn in urban areas were more than rural areas
which were consistent with the studies on the loca-
tion of non-Iranian burn injuries.*” These results can
be explained by the fact that facilities and healthcare
centers are more accessible in cities. Furthermore, the
differences are the possibility of visits and registration
information between the children of rural and urban
areas. The pediatric burn incidence varied between
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5.9 to 50 cases per 100,000 children so that this rate
was similar to other reports in studies for non-Iranian
children.?**%% The average TBSA of reviewed stud-
ies varied from 4.95 to 52.59% which most of studies
had the average between 20 and 30%. However, the
average of TBSA were less than 15% in many studies
on burn children in other countries.**#74%50 Mehdi
et al*® showed that under 1-year-old children in Kara-
chi had the average TBSA of 18.63%. Also 52.4% of
under 15-year-old Australian children had the aver-
age TBSA more than 20% in the study of Abeyasun-
dara et al.®! The mortality rate ranged from 1.7 to
18.5% in the studies. Most studies conducted in other
countries reported the mortality rate between 6.1
and 8.8%.%04952-5% However, the mortality rate was
reported from 13.9 to 29.3% in several studies con-
ducted in India.>® Most reported mortality rate has
been reported in Sistan-Baluchestan®* which it is eco-
nomically one of the weakest regions in Iran.%” The
main reason for the high mortality rate in this province
can be due to lack of facilities, health care centers, and
low-economic power of households compared with
other provinces. The location of pediatric burn inci-
dents in all reviewed studies was the houses as same as
the studies for non-Iranian children.?%** In a system-
atic review about the pediatric burn in South Asian
countries, houses were reported as a place of burn
incident in the range of 45 and 92.7% of burn cases.>?
The main cause of pediatric burn in reviewed stud-
ies was hot liquid scald. Then, flame was reported as
the second cause of pediatric burn validated from the
results of other studies.*09-535456 Tt can be inferred
from the results of studies of Aghakhani et al in Iran®”
and Arslan et al in Turkey*® that the risk factor varied
from hot liquids to flames by increasing the age of the
children. The studies showed that the highest pediat-
ric burn incidents were reported in spring and summer
for central provinces (tropical climates) and in winter
for western provinces (colder climates), respectively.
This conclusion cannot be certainly verified, because
all studies did not report the season of pediatric burn
incidents. Spring was reported as the season with
highest pediatric burn incidents in South Asia®® and
Australia,! but most pediatric burn incidents were
reported in autumn and winter for China.*” The aver-
age LoS varied from 6.6 to 20.2 days which was about
the same range in the studies of other countries. The
LoS for the Republic of South Africa,*® Palestine,>*
Netherlands,*® Turkey,*” and South Asian countries®
were 17.1,11.45,11.3, 19.6, and 16.9 to 27.6 days,
respectively. Because the LOS of children with burns
can be affected by factors such as age, percentage of
TBSA, general comparison of different studies will
not be flawless.>*%8
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Strengths and Weaknesses of the Current
Study

The standard method of the systematic review has been
applied in this work for selecting the studies, checking
the quality of studies, and extracting data by two inde-
pendent teams. The selection of studies was restricted
to articles published in journals with indexes of Embase,
SID, Magiran, Google Scholar, Iranmedex, PubMed,
and ScienceDirect. Therefore, some studies published
in journals without an index, theses, and unpublished
reports were not reviewed. As some studies were not
conducted specifically on children, the parts of data for
all age subgroups have not been reported in this study.
Therefore, comparisons and reports have been limited
to the studies presented different variables divided into
age subgroups. Finally, outpatient and inpatient cases
were not reported in some studies, so the authors
decided to give general reports.

CONCLUSION

Pediatric burn is considered as an important factor
in morbidity and mortality of children. The pediatric
burn incidents impose more burdens to the family,
society, and particularly children who suffered from
the lasting injury caused by burn. Presentation and
implementation of the main governmental programs
are required to prevent the pediatric burn (especially
in pre-school age groups and male patients who are
more active and susceptible to burn).
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