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SUMMARY. Burn injury remains a serious and devastating issue faced by developing countries. It is also true, however, that the
developed world still tackles many of the challenges caused by burns. In order to reduce this problem through preventive programs,
the characteristics of this type of injury must be studied and well documented in each setting. Our study aims to show the epi-
demiology, demographic distribution and clinical outcomes of burns patients referred to Motahari Burn Hospital, the burn care cen-
ter that receives the most referrals in Iran. This cross-sectional study, from March 2009 to March 2010, included 6,910 patients
with burn injuries who were managed as outpatients. The patient demographics along with the characteristics of the burn injuries
and their outcomes were recorded for each case and then evaluated. A total of 6,910 burn patients with a mean + SD age of 30.20
+ 19.11 years presented to our Emergency Department and were treated as outpatients. Of these, 2,900 were female (41.97%) and
4,010 were male (58.03%). Most of the patients were in the 25-35 year age group, with a prevalence of 1,148 (28.6% of total)
males and 716 females (24.7% of total), followed by those aged <15-years-old. Most patients had been burned accidentally. An
increase in the instance of self-immolation was identified with an increase in the TBSA burned. Mean follow-up was 30+/-5 months.
The results revealed that burns were most likely to occur during housekeeping. Other high risk groups identified were males, those

aged from 25 to 35 years-old, and those with lower socio-economic status.
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Introduction

Burn injury afflicts people from across the world and
is thus not confined to a single country or to a particular
population.'” In the US, among roughly 2 million burn pa-
tients treated at burn centers each year, about one third are
hospitalized while the remainder receive outpatient care.’
Even though many cases do not require intensive care and
can be discharged early, there is a high probability of post
incidental physical and psychological complications.”” This
indicates that even in cases of minor burn injuries, re-
quiring only outpatient management, there can be a sig-
nificant impact on health care budgets, resulting in a heavy
burden particularly for societies with lower incomes per
capita.” Previous reports from Iran have identified women
aged 21 to 30 years old and children aged <10 years old
to be at greatest risk of burn injury.” Scalds have also been
documented to be the most common cause of burns re-
quiring outpatient treatment.

As a first step to dealing with these issues, it is fun-

damental to understand the details of the occurrence of
burn injuries, particularly in those countries where pre-
ventive strategies are to be implemented. These details
change from one country to another, as well as from cul-
ture to culture, with new characteristics replacing those al-
ready described. For this reason, despite many studies hav-
ing been undertaken worldwide, including several in Iran,”
" the foundation on which to build preventive action re-
quires periodic, if not daily updates.

The aim of this cross-sectional study was to describe
the epidemiologic and etiologic patterns of burn injuries
among outpatient clinics in the capital of our country in
order to provide a basis for future preventive action.

Methods and materials

Between March 2009 and March 2010, patients who
presented to the Emergency Department (ED) of Motahari
Burn Hospital were enrolled in our cross- sectional study.
Motahari Burn Hospital is well known as a referral cen-
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ter for tertiary burn care, receiving a wide range of burn
cases from across the country. All of the patients with burn 1200
injuries were eligible for our study. The data were obtained
by direct interview allowing the physicians to record de- {60
mographics and other patient characteristics daily by com- 854 female
piling a questionnaire. If the patients were hospitalized, S »

daily assessments and managements were also recorded by i .

nurses trained in-house. Outpatient cases had a specific Hl i

recording file which was completed by the doctor in charge |
during each visit. The data of hospitalized (in-patient) pa-
tients were included in another study. Patients were as- i | i

sured that all information provided would be strictly con- lf I . l | A 106™ '
fidential and gave signed consent to participate in the study. ] ' '| { _ [ "i J L J L \
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and Ethics Review Boards of Iran University of Medical ia ' ' P T e
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Sciences, Tehran, Iran.

The data were analyzed using Statistical Package for
the Social Sciences (SPSS) version 16. Values are pre-
sented mostly as a percentage (%) or mean + SD. If ap-

Fig. 1 - Patient age group and gender.

plicable, p value was measured to assess the statistical sig- o

nificance of the differences, with a value of p<0.05 being 1227
considered statistically significant. e
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Over the one year study period, a total of 6,910 burn i
patients with a mean + SD age of 30.20+19.11 years pre- A 3
sented to our ED and were treated as outpatients, of whom
2,900 were female (41.97%) and 4,010 male (58.03%). _ 381 382
The most prevalent patients were in the 25-35 year age 3
group: 1,148 (28.6% of total) of whom were male and 716 i ks I Wk i o

00

of whom were female (24.7% of total); followed by those 53 “1;' 13sggl
aged <15 years old: 854 of whom were male (21.3% of o4 : e~
total ) and 643 of whom were female (22.2% of total) (Fig. s s ed 36as dess sess e

1). Mean follow up was 30+/_5 months. Fig. 2 - Patient age group and education.
As our study shows, most patients (3,086; 44.65%)
had an intermediate level of education followed by 1,860

(26.91%) with a preliminary educational level (Fig 2). In
terms of marital status, 3,884 (56.16%) patients were mar-
ried, most of whom (97.6%) belonged to the 46-55 year-
old age group. Of the 6,910 outpatient burn victims, 4,157
(60.15%) were covered by insurance, 307 of which were
in the 56-65 year-old age group (Fig. 3). In addition, a to-
tal of 5,212 (75.42%) patients were enrolled in outdoor
occupation, among whom the 56-65 year-old age group
had the highest frequency (99.7%) (Fig. 4).

Regarding patient medical background, 219 (3.2%)
were identified as having diabetes mellitus (DM) followed
by 97 (1.4%) with cardiovascular disease and 165 patients
(2.4%) with hypertension (HTN). Of these, the mean + SD
of TBSA involvement was greatest (3.08+£3.09) among
those with a history of HTN. However, 6 patients with il

B none insurance

DM had inhalation injury, giving them the highest fre-
quency (2.7%). Of 183 patients (2.6%) with a previous Fig. 3 - Patient insurance coverage (percentage).
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Fig. 4 - Frequency of job related causes by percentage of burn in-
juries (TBSA).
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Fig. 6 - Percentage of burn (TBSA) by degree of burn.
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history of burn injury, their 2" degree burns involved the
most TBSA with a mean = SD of 3.66+4.88. Most pa-
tients with a previous history of burns presented with 2™
degree burns in our study. Among patients with addictions,
754 (10.9%) smoked cigarettes, 20 (0.3%) used opium, and
26 (0.4%) were dependent on alcohol (Fig. 5). There was
no direct relation between smoking and alcohol consump-
tion with regards to burn injury. Among this group, those
addicted to alcohol had the largest TBSA involvement with
a mean + SD of 7+6.59%. However, patients with a his-
tory of cigarette smoking suffered more severe burn in-
juries, with a mean = SD of 3" degree burns of
4.42+1.61cm’ and a frequency of 36 (4.8%) cases involv-
ing inhalation injury.

Although we had 2™ and 3" degree burns among our
outpatients, it was evident that 2" degree burns consti-
tuted the most prevalent type of outpatient burn injuries
(Fig. 6).

Table | provides a detailed overview of the relation-
ship between outpatient burn features and TBSA. This table
shows that as the degree of burn increases, the mean TB-
SA decreases. For instance, regarding TBSA >40%, all
(100%) were second degree burns. The time of injury is
shown to be most frequently between 06:00 and 12:00noon
among all TBSA categories. Among the burns from flam-
mable substances, oil and tar were the most frequent caus-
es and resulted in the lowest TBSA involvement. Smoke
inhalation injury is shown to decrease in frequency as the
TBSA increases, occurring more often (0.4%) where TB-
SA involvement is between 0% and 0.99% and less where
TBSA involvement is more than 40%. Among patients
with less than 1% TBSA involvement, 852 cases occurred
in relation to hot liquids with a prevalence of 4.8%. In 2
cases (9.1%) TBSA involvement of 20-40% was caused
by cloth ignition, representing the highest prevalence. Acid
was the most frequent chemical substance in each TBSA
category, having less involvement as the TBSA increased.
Regarding electrical burns, low voltage injuries were more
prevalent than high voltage burns and tended to have less
TBSA involvement.

Mean + SD time of transfer to hospital was
19.314£28.90. The greatest delay in transfer time occurred
in those with TBSA involvement of less than 1%, de-
creasing to a mean of 4.20 minutes in patients with TB-
SA involvement of more than 40%. This indicates that pa-
tient transfer time was generally speedy, with patients ar-
riving at the hospital in good time. Most of the burn pa-
tients were transferred to hospital by private car.

The majority of burns were accidental, with those in-
flicted intentionally and by self-immolation following sec-
ond and third respectively. The cases of self-immolation
were seen to rise in line with increasing TBSA involve-
ment, while a decrease in accidental burns was noted as
the TBSA involvement increased.
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Table I - Features of burn injury in relation to TBSA

Feature 0 -0.99% 1-1.99% 2 - 4.99% 5-9.99% 10 - 19.99% [ 20 - 39.99% [ >40 %
2" degree 1985 (97.7%) | 1129 (98.1%) | 1587 (98.1%) | 855 (98.3%) | 198 (97.1%) | 18 (81.8%) | 2 (100%)
3" degree 24 (1.3%) 16 (1.5%) 11 (0.7%) 2 (0.2%) 5 (2.7%) 3 (13.6%) 0 (0%)
4" degree 15 (0.8%) 2 (0.2%) 8 (0.5%) 28 (3.2%) 5 (2.5%) 0 (0%) 0 (0%)
Time of Burn
0:00 - 6:00 274 (16.5%) 147 (16.1%) | 204 (15.8%) 145 (20.1%) | 26 (15.6%) 1 (5.6%) 0 (0%)
6:00 - 12:00 623 (37.5%) 331 (36.2%) 384 (29.7%) 191 (26.5%) 62 (37.1%) 8 (44.4%) 2 (100%)
12:00 - 18:00 397 (23.9%) 187 (28%) 362 (28%) 178 (24.7%) 59 (35.3%) 1 (5.6%) 0 (0%)
18:00 - 24:00 368 (22.1%) | 250 (27.3%) 341 (26.4%) | 207 (28.7%) | 20 (12%) 8 (44.4%) 0 (0%)
Cloth Ignition 14 (0.7%) 6 (0.5%) 32 (2%) 32 (3.7%) 13 (6.4%) 2 (9.1%) 0 (0%)
Flammable Substances

oil 36 (1.8%) 46 (4%) 138 (8.5%) 160 (8.4%) 73 (35.8%) | 11 (50.1%) | 0 (0%)

Tar 491 (2.4%) 39 (3.4%) 23 (1.4%) 1 (0.1%) 1 (0.5%) 0 (0%) 0 (0%)
Hot Liquids 852 (4.8%) 614 (53.3%) | 887 (54.8%) | 418 (48%) 83 (40.7%) | 1 (4.5%) 1 (50%)
Flame 61 (3%) 49 (4.2%) 1 (0.1%) 66 (7.6%) 14 (6.9%) 5 (22.7%) 0 (0%)
Chemical Burn

Acid 36 (87.8%) 22 (71%) 52 (96.3%) 14 (1.6%) 4 (2%) 0 (0%) 0 (0%)

Base 5 (12.2%) 9 (29%) 12 (3.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Electrical Burn

Low voltage 60 (2.9%) 393 (3.4%) 52 (3.2%) 12 (1.4%) 4 (2%) 1 (4.5%) 0 (0%)

High Voltage 5 (0.2%) 2 (0.2%) 5 (0.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Closed Space Injury 375 (18.4%) | 205 (17.8%) | 292 (18%) 163 (18.7%) | 42 (20.6%) 2 (9.1%) 0 (0%)
Smoke Inhalation Injury | 8 (0.4%) 2 (0.2%) 13 (0.8%) 15 (1.7%) 5 (2.5%) 3 (13.6%) 0 (0%)
Smoke Inhalation 74 (3.7%) 27 (2.4%) 47 (2.9%) 34 (3.9%) 8 (3.9%) 1 (4.8%) 0 (0%)
Concomitant trauma 2038 (100%) | 1152 (99.9%) | 1617 (99.9%) | 870 (100%) | 204 (100%) | 22 (100%) | 2 (100%)
Intention of injury

Self- immolation 2 (0.01%) 2 (0.2%) 5 (0.3%) 4 (0.5%) 0 (0%) 1 (6.8%) 0 (0%)

Intentional 3 (%0.99) 6 (0.5%) 0 (0%) 5 (0.6%) 1 (0.5%) 1 (6.8%) 0 (0%)

Accidental 2033 (99.9%) | 1146 (99.3%) | 1611 (99.7%) | 858 (98.8%) | 203 (99.5%) | 19 (86.4%) | 2 (100%)
Job Related 274 (13.5%) 147 (12.8%) | 203 (12.6%) 117 (13.5%) | 25 (12.3%) 3 (13.6%) 0 (0%)
Transfer time to
Hospital (Min) 19.31+£28.90 15.46+24.65 11.82421.23 8.34+18.14 9.70+19.47 7.30+9.57 4.20

Discussion et al.” reported a mean age of 31 years for their popula-

Our study aimed to assess the recent epidemiological
pattern of burn injuries in the capital of Iran so that the re-
sults could be employed to identify groups at risk of such
injury. In line with previous studies from Iran"" and those
from other regions of the world, *"*" our study revealed that
burn injury occurs more frequently in men than women.
However, in contrast to those reports, the difference between
the percentages of these two sex groups is not remarkable,
as shown in Fig.1, with just a 4% difference. However, there
is a factor that should be taken into account here regarding
whether the burn injury was intentional or accidental. In this
instance, the male to female ratio is subject to change, with
many studies reporting a higher prevalence of female burns
where self-immolation is involved.*"

In our study, as in others, those aged 25 to 34 years
old are the most frequently impacted age group. Taghavi
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tion while similar studies from Iran™"" measured a lower
mean age. The average age-range of our study may be ex-
pected, given that this age group is more likely to be ac-
tive and involved in dangerous activities. However, there
is inconsistency across the literature regarding the mean
values of age, even from within the same country, which
may be explained by differences in sampling or patient se-
lection within each setting.

Although burn injury is not limited to economically
developing nations, socio-demographic features of the vic-
tims indicate a trend toward a lower economic status, as
well as highlighting a considerable correlation between
lower socio-economic characteristics and burn severity."
This was evident in our study, as most patients had an ed-
ucational level of high school diploma and either ran a pri-
vate business or were involved in housekeeping. Other
studies have also shown housewives to be at greatest risk



of burn injuries.” There are several possible explanations
for this, including greater involvement of this group in ac-
tivities such as cooking at home, especially with traditional
and not necessarily standard methods, in which burn in-
jury is more likely to occur. Our study identified a high-
er incidence of burn injuries with lesser severity among
individuals occupied at private businesses compared to the
more severe burns in hospitalized patients. This is also due
to the sampling of our study which focused solely on those
treated as outpatients.

Our results showed that most of the burn incidents oc-
curred between 06:00am and 12:00noon, considering that
home-makers are probably alone during this time as other
family members are out at work, and likely to be cooking,
burns have a greater probability of occuring during this time.
Moreover, even when excluding home-makers, 06:00am to
12noon represents a critical period of rush hours to and
from work and the time during which most people in Iran
are involved in their work duties. This time interval is es-
pecially notable in our patients who were injured at work.

Most of the cases of burn injuries admitted to the ED
during the study period occurred in closed spaces. This
could be due to a lack of smoke detectors in the work
place and insufficient residential safety devices, which is
generally the case in developing countries such as the re-
gion of our study. In our study, burn casualties in closed
spaces decreased as the size of the TBSA involvement de-
creased, similar to the pattern identified in burns involv-
ing smoke inhalation injuries.

Scalds from hot liquids were the most frequent cause
of burns in our study. The same was also reported from
an area similar to Tehran by Taghavi et al.,” as well as
from Shiraz, by Ansari et al.,’ and by others.” In these
studies, scald injuries made up the most common causes
of burns in outpatients of all age groups. However, it has
also been suggested that flame burns could be the most
prevalent cause of burns requiring outpatient treatment.’ It
is interesting if we consider the pattern of changes ob-
served in relation to age. Tarim et al.” reported that chil-
dren under the age of 6 years old are more likely to be
burned by flame contact, while teenagers are more likely
to be burned by an electrical current. In another study by
Hanand Colleagues,' scald injuries were the most common
causes of burns in the first years of life, after which the
common cause changed to flame. In a recent report from
Iran by Karimi and Motevalian,” scalds from hot liquids
are the most common cause of burns in children below the
age of 10 years old, and flame in those over 10 years old.

Second degree burns have been widely reported to be
one of the most commonly seen burn injuries. This has
been confirmed both by studies which have included cas-
es in outpatient clinics”” and by others which evaluated the
epidemiology of all burn cases."”"*""*' By implementing the
current results, we may be able to develop preventive strate-
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gies to lower the probability and fatality of burn cases,
even among those who could be successfully managed as
outpatients.

Younger women have been identified as one of the
most vulnerable populations for burn injuries."*"** This
may include many women who are burned during preg-
nancy which, although very rare in our study, can result
in problematic consequences. For cultural reasons, preg-
nant women in Iran tend to settle into safer environments
with less exposure to risks.

The timeframe of transfer to hospital has been vari-
ably reported by different studies: Ganesamoni et al.” re-
ported a mean of 3.5 to 4.3 hours delay in hospital trans-
fer in discharged and deceased patients respectively. How-
ever, compared to previous reports, there has been a re-
duction in transfer time in India. In our study, the trans-
fer delay was longest in patients with minimal TBSA in-
volvement, reaching its minimum in those with the great-
est TBSA burned. This difference in transfer times could
be due to the fact that more severe injuries make patients
seek medical care more quickly than milder burn injuries.
In comparison to the report from India, our lowest trans-
fer time was consistent with their mean transfer time. This
may be due to the fact that Iran has a limited number of
tertiary burn care centers, causing many patients from di-
verse regions to come our center, which receives the most
referrals of the entire country. The travel distance required
in many instances would thus lead to the larger delay in
transfer time to hospital.

As well as the devastating nature of burn injury, its as-
sociated cost is another issue which imposes a heavy bur-
den on the health system. This concern is even greater for
patients who do not have health insurance and must cover
these costs themselves. In our study, 40% of patients had
no health insurance coverage, which means not only psy-
chological stress for the patients but also a financial bur-
den for the hospital, health care system and the patients’
families. To date, no study has commented on the impact
of health insurance on outcomes of burn patients or its as-
sociation with the worsening of the burn related burden on
societies. Further studies are required to investigate the fi-
nancial and psychological outcomes of outpatient burn in-
juries, possibly in comparison with an inpatient setting.

Conclusion

Our study showed that being male, doing housekeep-
ing, being aged between 25-34 years old, and having a
lower socio-economic status are the greatest risk factors
of encountering burn injury in our population. In addition,
most of the injuries occurred at home and between 06:00
and 12noon. Most of the burn patients were transferred to
the hospital within less than 30 minutes, and mostly by
private car.
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RESUME. Dans les pays en développement les briilures sont un probléme grave. Il est également vrai que le monde développé
aborde encore de nombreux défis causés par des brilures. Afin de réduire ce probleme en développant un programme de préven-
tion, les caractéristiques de ce type de blessure devraient étre étudiées et bien documentées dans chaque parameétre. Notre étude vi-
se a montrer I’épidémiologie, répartition démographique et les résultats cliniques de patients brilés traitées a 1’hopital Motahari en
Iran. L’étude transversale de Mars 2009 a Mars 2010 comprend 6.910 patients atteints de bralures qui ont été gérées en ambula-
toire. La démographie ainsi que les caractéristiques des briilures et leurs résultats ont été enregistrés pour chaque cas, puis évalués.
Un total de 6.910 patients brilés avec un moyen age de 30,20+19,11 années sont présentés a notre service d’urgence et ont été
traités en ambulatoire. Parmi ceux-ci, 2.900 étaient de sexe féminin (41,97%) et 4.010 de sexe masculin (58,03%). La plupart des
patients étaient dans le groupe agé de 25-35 ans, dont 1.148 (28,6% du total) étaient des hommes et 716 (24,7% du total) des
femmes, suivis par les patients avec moins de 15 ans. La plupart des patients avaient été briilés accidentellement. Une augmenta-
tion de ’occurrence de 1’auto-immolation a ¢té identifié avec une augmentation de la surface corporelle totale brilée. La période
moyenne de suivi était de 30+/-5 mois. Les résultats ont révélé que les brilures étaient les plus susceptibles de se produire lors de
I’entretien ménager. D’autres groupes a haut risque identifiés sont: les hommes, les jeunes agés de 25-34 ans et ceux ayant le sta-
tut socio-économique plus faible.

Mots-clés: épidémiologie, clinique externe, brilure, Téhéran, Iran
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