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SUMMARY. Burns are considered an important preventable fraction of injuries in low and middle-income
countries, and are still a leading cause of death in Iran. This study investigates features of burns in Sina Hos-
pital’s Burn Centre in East Azerbaijan Province in order to calculate survival and mortality rates as well as
factors affecting mortality in this centre. In this cross-sectional study, demographic characteristics of patients
such as age, sex, cause of burns, type of burns, length of stay (LOS) in the hospital, total body surface area
(TBSA), anatomic distribution of burn, mortality rate and final status of patients at the time of discharge from
hospital (recovery, death) were investigated. The total mortality rate was 6.84%. Hot liquid burns and gas cylin-
der explosion burns were among the most common. Burns on multiple regions of the body (45.9%) and pelvic
and lower limb burns (22%) constituted the next most common injury. In the TBSA index, compared to refer-
ence categories (extent of burn less than 50 percent), the categories of 50-59, 60-69, 70-79, 80-89 and over 90
percent indicated lowest survival based on the Log-Rank test. Hazard ratio for burns greater than 10% was
15.33 fold. Total body surface area burned of over 10% constantly increases the instantaneous risk of mortality
therefore there is a need to enhance the quality of care provided to burn victims.
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RÉSUMÉ. Les brûlures sont considérées comme des accidents hautement évitables dans les pays à IDH
bas et moyen. Elles restent une cause majeure de décès en Iran. Cette étude détaille les caractéristiques des
brûlés hospitalisés dans le CTB de l’hôpital Sina (province iranienne d’est Azerbaïdjan) afin d’en évaluer
la mortalité et les facteurs l’influençant. Dans cette étude transversale, nous avons analysé l’âge et le sexe
des patients, la cause de la brûlure, la surface atteinte et la localisation, la durée d’hospitalisation et la
mortalité. Celle – ci était de 6,84%, elle était plus élevée au-delà de 50% SCT brûlée (Log Rank). Le risque
de mortalité est multiplié par 15,33 au-delà de 10% de SCT, limite de surface nécessitant donc des soins
spécifiques. Les 2 causes les plus fréquentes étaient les ébouillantements et les explosions de gaz. Les at-
teintes disséminées (45,9%) ainsi que celles de la région pelviennes et des membres inférieurs (22%) pré-
dominaient.  
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Introduction

Burns are the fourth leading traumatic event in
the world after traffic accidents, falls and vio-
lence among individuals.1 They involve threats
such as a decrease in quality of life, increasing
disability and death.2 According to the World
Health Organization (WHO), every year more
than 300,000 people die from fire-related burns
worldwide, with the highest deaths from burning
occurring in Southeast Asia and the Middle East.3

Currently, 90% of burns occur in moderate- and
low-income countries due to a lack of facilities
and failings in the management of this event.4 In
our country 24,000-28,000 burn victims need
hospitalization annually.5 In Iran, the annual
mortality rate for burns is 4.6-5.6 per 100,000
people6 and nearly 9% of burn victims die.7 In an
international burn study, 8% of the survivors suf-
fered permanent disability.8

In Iran the cost of hospital admission has in-
creased lately by an average of 606 $ per burn pa-
tient.9 The highest treatment costs for burn
patients are incurred at initial admission, however
these costs subsequently decrease. In various
studies in the country, the average duration of
hospitalization was reported to range from 8 to
16.7 days.10,11 The results of a study conducted in
12 Iranian universities indicate that the extent of
burn rate among the rural population of Iran is
higher than among the urban population.12 Due to
their lower possibility of access to treatment fa-
cilities, mortality rate resulting from burns is
higher among rural patients than urban patients.13

Second and third-degree burns are the most
common type of burn.14 Ninety-eight percent of
burns occur unintentionally.12 While heat burns
caused by flames, hot liquids and hot objects are
the most common type of burns, chemical burns
are the least common4 in all studies. The most
common cause of burns in hospital and death-
based studies was related to direct contact with
flame.14 It is noteworthy that burns caused by
electric shock and chemical substances are more
common among men in the workplace.15

The extent and severity of TBSA burned are
the most important predictors of death in burn pa-

tients.4 Average TBSA was generally over 60% in
cases that resulted in death, and lower than 30%
in non-fatal cases in Iran.12 From 2010 to 2014,
the LA50 index dropped from 9% to 3.48%
among patients in the Sina Hospital.4

There are 15 specialized burn centres in Iran,
one of which is Sina Hospital in East Azerbaijan
Province in the northwest of Iran, which provides
burn care services for an approximate population
of 3,724,620.14 This hospital is one of the largest
referral centres in the north-western region of
Iran.

The aim of this study was to determine lethal-
ity in this centre by calculating the survival rate
and some of the factors affecting mortality among
burn victims in East Azerbaijan province, Iran.

Methods 

This cross-sectional study surveyed all cases
of acute burns occurring over one year from April
1, 2016 to the end of March 2016. A total of 1666
patients were admitted to hospital. All patients
from different age groups and both genders with
acute burns that resulted in admission or referral
within 48 hours from another centre where they
had not received any specialized care were in-
cluded in the present study. Chronic burns, peo-
ple treated as outpatients, patients who were
referred for reconstructive services from other
treatment centres, as well as 48 patients who did
not meet our inclusion criteria were excluded
from the study.

Demographic characteristics of patients such
as age, sex, cause of burns, type of burns, length
of stay (LOS) in the hospital, total body surface
area (TBSA), anatomic distribution of burn, mor-
tality rate, and final status of patients at the time
of discharge from hospital (recovery, death) were
among the variables studied.

In addition, LA50 of patients in each age
group was calculated by determining the relation-
ship between total body surface area and mortal-
ity rate.

Injury-related data were collected based on the
classifications determined in the International
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Classification of Diseases (ICD-10). Injured site
of the body and nature of the injury, Chapter XIX
of ICD-10, was followed. External causes of mor-
bidity and mortality of burns were reported based
on chapter XX.

Data analysis
Central indices were reported with mean (stan-

dard deviation) or median (intra-quartile range).
Normal distribution of continuous variables was
measured by the Shapiro-Wilk test. The difference
between the groups was calculated by independ-
ent t-test or Wilcoxon rank-sum two-sample. P-
values less than 0.05, or Interval Confidence that
did not include one hypothesis, were considered as
statistically significant. The variables were studied
in two models: univariable and multivariate mod-
els were entered into the final model with the Enter
method. The preconditions for Cox regression in-
clude censorship assumptions (the censorship of
the subjects is random and not related to the event
being investigated) and constancy of relative risk
(constancy of relative risk over time in the groups
to be compared), which were investigated and es-
tablished. Statistical analysis was performed by
SPSS software version 21 together with the statis-
tical software Stata version 14 (STATA Corp, Col-
lege Station, TX, USA).

Results

The mean age of the injured persons was 30.38
(19.80), confidence range of average age was 29.42-
31.33, and the minimum and the maximum age were
24 months and 96 years, respectively.

During this study, a total of 1618 acute burns
were recorded. Eight hundred and fifty-four burns
occurred in men and the ratio of burn in men com-
pared to women was 10.05. The mean hospitaliza-
tion time was 9.04 (9.80) days, the median
admission was 7 days, and the percentiles 25 and
percentiles 75 were 4-1, respectively. The total mor-
tality rate was 6.84% and these values were 3.18%
in the under 16 age group, 7.98% in the 16 to 44 age
group, 7.11% in the 44-64 age group, and 12.04%
in the over 64 age group. These findings suggest a

meaningful relationship between age group and
mortality rate: that is to say, age seems to be a neg-
ative confounder that might increase mortality rate.

The majority of burns had occurred between
12.00-18.00 hours (37.58%) and 18.00-24.00 hours
(32.23%). As Fig. 1 indicates, the majority of burn
cases occurred during the warm season of the year,
that is, in summer. 

Apart from the X59 code which included expo-
sure to unspecified factors, hot liquid burns (code
X12) and gas cylinder explosion burns (code W36)
were among the most common cases. (Table I).

Based on Chapter XIX of ICD-10, burns on
multiple body regions (45.9%) and pelvic and
lower limb burns (22%) constituted the most
common burns, as shown in Table II.  In the
TBSA index, compared to reference categories
(burn extent of less than 50 percent), the cate-
gories 50-59, 60-69, 70-79, 80-89 and over 90
percent showed the lowest survival rate based on
the Log-Rank test (Fig. 2).

LA50 findings showed that the highest values
for the age groups 16-44 and over 65 years old
were 42.2% and 21.3%, respectively. Apparently
this was lower compared to other age groups.
Based on Table III, the assumption of Schoenfeld
residuals test for proportional hazards (phtest)
was met for all three variables in the multivari-
able model (p-value=0.532). Moreover, the vari-
ables were entered into the univariable model and
the significant variables from the univariable
model were entered into the multivariable model
where the interaction variables were included in
the model (i.e. full model). This model was se-

Fig. 1 - Diagram of burn cases recorded at the Sina Hospital, East
Azerbaijan province (Iran), 2016, by season.
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Table I - Chapter XX: external causes of morbidity and mortality in the Sina Hospital in East-Azerbaijan
province (Iran), in 2016.

Table II - Injury, position and certain other consequences of external causes in the Sina Hospital East Azer-
baijan province, Iran, in 2016 (in accordance with Chapter XIX of ICD-10).

Table III - Factors affecting mortality among patients with burn-related injuries referred to the Sina Hospital,
East Azerbaijan province (Iran), 2016.
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lected as the final model. In order to compensate
for sparse data and solve the problem, in the pres-
ent regression models the extent of burns over 10
percent was combined; both univariable and mul-
tivariable models were significant. The hazard
ratio for burns greater than 10% compared to the
reference category i.e. burns less than 10%, was
15.33 fold, indicating that burn extent of over
10% has a much greater effect on risk of mortal-
ity than a burn extent of less than 10%.

Discussion

In Iran, the high prevalence of burns and
deaths or resulting disabilities highlights burns to
be a major public health problem which demands
that country-wide epidemiological studies be car-
ried out.16 The present study analyzed 1618 burn
cases referred and admitted to the Sina Academic
Burn Centre in the year 2016.

The average age of the patients with burn in-
juries was 30.38. The mean age of patients may
vary with regard to the study group. For example,
in Nepal working-age groups are between 15 and
60.17 In research by Kazemzadeh on 1717 pedi-
atric patients the mean age was 4.11 ± 3.42 yrs,18

and in a study conducted in a major burn centre
in Southern Iran, the mean age of admissions was
27.2±23.65 years.19 According to the findings of
this study, the frequency of death in women and
men was 35.9% and 18.4%, respectively; in other

words, the ratio of burns in males to females was
1.05. In one population-based epidemiological
study conducted in Tehran-Iran, the majority of
non-fatal injuries happened among men.20 How-
ever in India21 men are more likely to be burned
in the workplace and women at home, especially
in the kitchen. In most of the previous studies car-
ried out in Iran, the highest percentage of burns
occurred in men. Burns resulting from work
mostly occur in male rather than in female work-
ers as men are more likely to be employed in out-
door workplaces.22

Burns in children mainly occur accidentally.18

The probability of intentional burns, especially
self-immolation (97% in women), or burns
caused during disputes, increases with age.20

Contact and exposure to burn factors might
mostly occur in newly married young couples be-
cause of their insufficient experience and en-
counter with unsafe situations.

The findings of the study showed that the ratio
of burns in males to females was 1.05. In India,21

men are more likely to be burned in the work-
place and women at home and in the kitchen. In
most of the previous studies carried out in Iran,
the highest percentage of burns occurred in men.
Burns resulting from work mostly occur in male
rather than female workers as men are more
likely to be employed in outdoor workplaces.22

Sadeghi-Bazarghani et al.12 observed that inten-
tional burns mostly occur in women and are also
associated with a high mortality rate. For men, it
seems that their greater risk-taking behaviour and
their presence in hazardous environments are re-
sponsible for more burns.

Mortality rate was estimated with prospective
studies rather than with cross-sectional ones.  It
is noteworthy that preventive measures and train-
ing courses on the emergency management of se-
vere burns (EMSB) were effective in decreasing
mortality rate for burn injuries and TBSA
burned.4 In the present study, the total mortality
rate was 6.84% while in a Dutch study carried out
by Jan Dokter it was 3.2%. Patients who died dur-
ing the study were often over 65 years old.23

Based on Cox regression analysis, TBSA>10%
was one of the significant variables for mortality in

Fig. 2 - Comparison of survival rates based on the extent of burn among
cases recorded at the Sina Hospital, East Azerbaijan province (Iran), 2016.
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patients. Multivariate analysis indicated that mortal-
ity rate increased with patient age. Moreover, the
hazard ratio for burn extent, associated with burns
greater than 10%, is 15.33, indicating that a burn ex-
tent of over 10% has a much greater effect on risk
of mortality than a burn extent of less than 10%.

The findings of the present study agree with a
study conducted in Tabriz where adolescence, illit-
eracy, unemployment, residing in rural areas, low
socioeconomic status and percentage of TBSA
burned were found to be effective factors in increas-
ing mortality rate.4 On the other hand, improving the
service during the course of cohort studies and a
long study period were effective in reducing burn in-
juries.24 In the present study, multivariate analysis
showed that mortality rate increases by one percent
for each year, which shows a borderline significance
(0.99 to 1.04). Although the interaction effect was
significant between the age factor and TBSA in uni-
variate analysis, the interference between TBSA and
age was not significant in the final Cox model, al-
though it was meaningful in single-variable analysis
0.99 (0.96 - 1.02).

Based on the findings of the present study, hot
liquids followed by gas cylinder explosion were the
most common causes of burn. In Nepal,17 flame burn
was the main cause (66%), followed by scald
(21.6%). Scald burn was more common in children.
In a study conducted on children in Mexico, explo-
sions of tankers and gas transmission lines and fire
stations were reported to be the major causes of
burn.25 In Zanjan, Iran, 53.6% of accidents occurred
as a result of flame burns.26 Fluids and hot food were
found to be the leading cause of burn among chil-
dren under 10 years of age, whereas fuels and ignit-

ers were the main causes of burn among adolescents
and older age groups.27

As regards the different parts of the body af-
fected, the hip is the most burned area, involved in
45.9% of burn incidents, followed by thigh with
22% and wrist and hand with 19% (Chap. XIX of
ICD-10). According to the log-rank test, the lowest
survival rate was seen for this category compared to
extent of burn less than 50%. In a study by
Dokter, the main cause of death was the same as in
the present study: multi-organ failure.23 LA50 find-
ings revealed that the highest values were 42.2% and
21.3% for the over 16-44 years and over 65 years
age groups, respectively, which were lower than val-
ues for other age groups. In another study conducted
in Birjand, Iran, LA50 findings with 55% indicated
that the nature of burn (deliberateness) (OR: 12.26
CI: 4.26-30.28), and burned body surface over 40%
(OR: 31.65 CI: 13.71-73.06), as burn predicting fac-
tors, were associated with mortality.28 In the study
by Dastgiri et al., patients with TBSA of more than
75% had a greater mortality rate. Burns on the head
and neck, trunk and upper extremity increase the
mortality risk.29 Cross-sectional studies do not com-
pare with the efficacy of prospective studies in esti-
mating mortality rate, and the present study is not an
exception in this regard. Epidemiological studies of
burns should not be restricted to studying limited
groups such as children or elderly people.22

Limitations
It should be noted that mild burns treated in lower

level burn centres on the basis of the country’s re-
ferral system or burns that were not referred to a hos-
pital were not included in the present study.
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