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Abstract
Background: Burns is one of the most important causes of death, and the best way to reduce mortality due to burns is 
prevention. 
Aims: To investigate the factors responsible for mortality due to burns in south-western Islamic Republic of Iran.
Methods: This was a cross-sectional study of 400 burns patients admitted to different wards of Ayatollah Taleghani 
Trauma and Burns Hospital, Ahvaz, Islamic Republic of Iran, from October 2020 to September 2021. Logistic regression 
was used to determine the factors responsible for mortality. 
Results: The mean age of the patients was 28.47 (19.09) years, and 252 (63.0%) patients were male. There were 257 survivors 
and 143 deaths (35.75% mortality rate). The multiple logistic regression model showed that age, sex, percentage of total 
body surface area, burn depth, length of hospital stay, and length of intensive care unit stay were significantly associated 
with deaths due to burns.
Conclusion: The mortality rate due to burns was high at the Ayatollah Taleghani Trauma and Burns Hospital, Islamic 
Republic of Iran. Improving the quality of care provided to burns patients at health facilities can help reduce the current 
high mortality rate. 
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Introduction
Burns are the leading cause of disability-adjusted life-
years lost in low- and middle-income countries, and 
treatment of burn injuries imposes a serious financial 
burden (1,2). Burns are the fourth most unexpected 
accident worldwide, followed by road accidents, falls, 
and collisions among people (3). Statistics from WHO 
suggest that > 300 000 deaths per year are caused by 
burns and their complications, and > 95% of burn deaths 
occur in low- and middle-income countries (3). In the 
Islamic Republic of Iran, burns and subsequent injuries 
are significant causes of death, and adult women and 
children aged 1–9 years are high-risk groups for burn 
injuries, in comparison with adult men (4). 

Burns of varying severity can be caused by fire, 
combustible materials, chemicals, electricity, and 
radiation, and can lead to severe complications and death 
(5). Sex, age, total body surface area affected, respiratory 
injury, and comorbidity (e.g. cardiac, respiratory, and liver 
disease, and diabetes) are well-known predictors of burn 
mortality (6).

Research in developed countries indicates that 
prevention is the best way to decrease burn mortality. 
By identifying the factors that affect burn mortality, it is 
possible to prevent the occurrence of burns and reduce 

the number of deaths. The causes and demographic 
characteristics linked to burn injuries vary among 
countries; therefore, it is important for each country to 
carry out its own epidemiological research on burns (7). 
This study aimed to determine burn mortality and its 
associated factors in south-western Islamic Republic of 
Iran.

Methods
Study design and data collection
This descriptive, analytical, cross-sectional study was 
undertaken at Ayatollah Taleghani Trauma and Burn 
Hospital in Ahvaz, Islamic Republic of Iran from October 
2020 to September 2021. Although the hospital is located 
in the south-western province of Khuzestan, patients are 
also referred from the neighbouring provinces of Ilam, 
Bushehr, and Lorestan. The hospital has 5 wards with 
240 beds.  Four hundred burn patients were admitted 
to different wards of the hospital [i.e. female, male, and 
paediatric wards, and intensive care unit (ICU)] during 
the study period. We included all burn patients who were 
treated in hospital and as outpatients.  Exclusion criteria 
included: (1) patients with inadequate or incomplete 
records, such as absence of age, sex, diagnosis, outcome, 
burn depth, or burn surface area; and (2) patients who 
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were referred to the emergency department and did not 
have indications for hospitalization and were treated on 
an outpatient basis.

We gathered data from patients’ medical records. The 
following variables were analysed: age, sex, marital status, 
level of education, occupation, economic status, degree of 
burn, percentage total body surface area affected (Lund 
and Browder chart), cause of burn, location of burn, 
length of hospital stay, burn complications, and mortality 
rate.

Ethical approval
All procedures were performed in accordance with 
the ethical standards of Ahvaz Jondishapur University 
of Medical Sciences (ID: IR.AJUMS.HGOLESTAN.
REC.1400.033) and with the 1964 Helsinki Declaration and 
its later amendments, or comparable ethical standards. 
The medical records were reviewed and patients’ names 
and details were kept confidential.

Statistical analysis
Continuous variables were described as mean (standard 
deviation), and categorical variables as frequency and 
percentage. The independent sample t test or Mann–
Whitney U test was used to compare the continuous 
variables between 2 groups. The χ2 test and Fisher’s 
exact test were used for categorical variables. Logistic 
regression was used to determine the factors affecting 
mortality of burns. We used Stata 14 for data analysis 
(StataCorp, College Station, TX, USA). The significance 
level was P < 0.05.

Mortality rate was calculated as follows:

Mortality rate =                                                               × 100

Results
There were 252 (63.0%) male and 148 (37.0%) female burn 
patients, with a mean age of 28.47 (19.09) years (Table 1). 
The average length of hospital stay was 6.25 (7.59) days. 
There were 143 deaths, with a mortality rate of 35.75%. Fire 
injuries (52.63%) followed by electrical injuries (26.67%) 
accounted for the majority of deaths. The mean age in 
the nonsurvivor group was higher than in the survivor 
group [34.77 (18.09) vs 24.96 (18.37) years] (P < 0.001). 
Mortality rates were higher among patients aged ≥ 60 
years (70.0%), followed by 51–60 years (50.0%) and 31–40 
years (44.83%) (P < 0.001). Mortality rates were higher 
among women than men (43.92% vs 30.95%) (P <0.001) and 
among married than unmarried people (41.31% vs 29.41%) 
(P < 0.001). For employment and socioeconomic status, 
the highest mortality rate was among homemakers 
(53.57%), followed by self-employed people (46.15%), and 
individuals of lower socioeconomic status (43.83%). 

The mortality rate was greater among people who 
received surgical debridement, as opposed to those who 
did not (31.04% vs 83.33%) (P < 0.001). The mortality rate 
among patients who received blood transfusion or blood 

products was higher than among those who did not 
(47.24% vs 24.38%) (P < 0.001). The length of hospital stay 
was significantly lower for the nonsurvivor group than 
the survivor group [11.7 (8.12) vs 15.6 (7.6)] (P < 0.001). The 
average percentage of total body surface area affected 
was 35.98 (26.69)%, and most burns were third degree. 

Fire was the most common cause of burns among 
males and females, and the least common causes were 
chemicals and contact with hot surfaces (Figure 1). There 
were 75 burns (18.75%) caused by self-immolation [46 
(61.33%) females and 29 (38.66%) males].

Forty-three (39.09%) children aged < 10 years had 1–15% 
of their total body surface area affected, which indicated 
no serious injuries among this age range (Table 2). Burn 
injuries of 70.0–100.0% were more common among 
patients aged 21–30 years (n = 13, 21.23%) and 31–40 years 
(n = 20, 35.71%). 

The primary causes of burn mortality were shock 
(44.0%), followed by acute respiratory distress (26.0%), 
sepsis (19.0%), acute renal failure (4.0%), anaemia (3.0%), 
wound infection (3.0%), and unknown (1.0%).

The multiple logistic regression model showed that 
the following factors were significantly associated with 
burn mortality (Table 3): age (AOR = 1.03, 95% CI: 1.00–
1.06), sex (AOR = 2.73, 95% CI: 1.04–7.18), percentage of 
total body surface area affected (AOR = 11.74, 95% CI: 1.27–
58.65), burn depth (AOR = 1.12, 95% CI: 1.08–1.17), length of 
hospital stay (AOR = 0.81, 95% CI: 0.75–0.88), and length of 
ICU stay (AOR = 1.19, 95% CI: 1.11–1.28).

Discussion
We investigated the mortality rate among burn patients 
in a hospital in south-western Islamic Republic of Iran 
and the factors affecting it. The mortality rate was 35.76%, 
and our results suggested that age, sex, percentage of 
total body surface area affected, depth of burn, length of 
hospital stay, and length of ICU stay were independent 
determinants of mortality. In comparison, the burn 
mortality rate was 0.86% in China (8), 3.49% in Spain 
(9), 4.61% in Singapore (10), 6.4% in Kuwait (11), 9.72% in 
Nigeria (12), 14% in Turkey (6), 18.8% in Brazil (13), and 
23.4% in Cameroon (1). The high mortality rate of burn 
patients admitted to the hospital in our study can be 
partly attributed to the lack of specialized burn centres in 
the surrounding provinces and cities. Resuscitation was 
often delayed because of the long distances patients had to 
travel. Additionally, patients with large total body surface 
area affected and with severe burns were referred to our 
hospital. In the study by Amengle et al. in Cameroon, 
the mortality rate was 41.2%. The higher rate compared 
with our study can be attributed to severe burns among 
children (14). Additionally, in the study of Nguema et al. 
in Gabon, the mortality rate was 54.8% and because the 
study was conducted in an ICU, the mortality rate was 
higher than in our study (15). The study by Rasouli et al. 
showed a mortality rate of 33% in Tehran (16), which is 
similar to the rate we reported here. Soltani et al. reported 
a mortality rate of 59.48% in Tehran and patients with < 

Number of patients who 
died from burns

Total number of patients



652

Research article EMHJ – Vol. 29 No. 8 – 2023

40% total body surface area affected accounted for 52.5% 
of injuries; therefore, the occurrence of severe burns was 
high (17). 

In our study, female burn patients had a higher risk 
of death than male patients had, which agrees with most 
studies to date (18,19). This is perhaps because women are 
more likely than men to be exposed to flammable liquids 

or combustible substances and may have insufficient 
information concerning the proper use of petroleum 
products. However, Rasouli et al. (16) and Forbinake et 
al. (1) reported that the mortality rate was higher among 
men than women.

Our results suggest that mortality increased 
significantly with age, which is consistent with previous 

Table 1 Demographic and clinical characteristics of burns patients, Ahvaz, Islamic Republic of Iran, October 2020 to September 2021 

Variables N = 400 Survivors 
(n= 257)

Nonsurvivors 
(n= 143)

P value

Age, mean (SD) 28.47 (19.09) 24.96 (18.37) 34.77 (18.9) <0.001

Age, yrs <10
 11–20
21–30
31–40
41–50
51–60
≥61 

100 (25)
45 (11.25)
67 (16.75)
87 (21.75)
45 (11.25)

36 (9.0)
20 (5.0)

83 (83.0)
28 (62.22)
43 (64.18)
48 (55.17)
31 (68.89)

18 (50.0)
6 (30.0)

17 (17.0)
17 (37.78)

24 (35.82)
39 (44.83)

14 (31.11)
18 (50.0)
14 (70.0)

<0.001

Sex Male
Female

252 (63.0)
148 (37.0)

174 (69.05)
83 (56.08)

78 (30.95)
65 (43.92)

0.009

Marital status Single
Married

187 (46.75)
213 (53.25)

132 (70.59)
125 (58.69)

55 (29.41)
88 (41.31) 0.016

Education level Illiterate
Elementary
Middle school
High school and diplomaAcademic

131 (32.75)
83 (20.75)
66 (16.50)

107 (26.75)
13 (3.25)

94 (71.76)
53 (63.86)
43 (65.15)
58 (54.21)
9 (69.23)

37 (28.24)
30 (36.14)
23 (34.85)
49 (45.79)

4 (30.77)

0.089

Employment Homemaker 
Employee
Manual worker
Unemployed
Student
Self-employed
Retired

84 (21.0)
73 (18.25)
168 (42.0)

4 (1.0)
17 (4.25)
52 (13.0)
2 (0.50)

39 (46.43)
50 (68.49)
122 (72.62)

4 (100.0)
13 (76.47)
28 (53.85)

1 (50.0)

45 (53.57)
23 (31.51)

46 (27.38)
0 (0.0)

4 (23.53)
24 (46.15)

1 (50.0)

0.002

Economic status Poor
Moderate
Good

235 (58.75)
159 (39.75)

6 (1.50)

132 (56.17)
119 (74.84)

6 (100.0)

103 (43.83)
40 (25.16)

0 (0.0)

<0.001

Burn depth First degree
Second degree
Third degree

0 (0)
171 (42.75)

229 (57.25)

0 (0)
170 (99.41)
87 (37.99)

0 (0.0)
1 (0.59)

142 (62.01)

<0.001

Burn agent Boiling water & liquids 
Fire
Chemical 
Electrical 
Contact with hot surface

108 (27.0)
228 (57.0)

5 (1.25)
45 (11.25)
14 (3.50)

98 (90.74)
108 (47.37)

5 (100.0)
33 (73.33)
13 (92.86)

10 (9.26)
120 (52.63)

0 (0.0)
12 (26.67)

1 (7.14)

<0.001

TBSA% 35.98 (26.69) 20.42 (12.15) 63.95 (22.56) <0.001

TBSA% ≤15%
16–30%
≥31% 

110 (27.50)
112 (28.0)

178 (44.50)

110 (100.0)
102 (91.7)

45 (25.28)

0 (0.0)
10 (8.93)

133 (74.72)

Cause of burn Accidental
Intentional

325 (81.25)
75 (18.75)

252 (77.54)
5 (6.67)

73 (22.46)
70 (93.33)

<0.001

Location of burn Workplace
Home
Outside the home

52 (13.0)
324 (81.0)

24 (6.0)

37 (71.15)
205 (63.27)

15 (62.50)

15 (28.85)
119 (36.73)

9 (37.50)

0.536

Debridement  Yes
No

364 (91.0)
36 (9.0)

251 (68.96)
6 (16.67)

113 (31.04)
30 (83.33)

<0.001

Length of hospital stay, d  14.18 (8) 15.59 (7.59) 11.66 (8.12) <0.001

Length of ICU stay, d 6.25 (7.59) 4.14 (7.06) 10.06 (7.03) <0.001

Blood transfusion Yes
No

199 (49.75)
201 (50.25)

105 (52.76)
152 (75.62)

94 (47.24)
49 (24.38)

<0.001

ICU = intensive care unit; TBSA% = percentage total body surface area affected.
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studies (5,20,21). Older age is a strong predictor of burn 
mortality because of the deregulation of immune 
responses and skin thinning (22). Age-related weakening 
of the immune system means that older burn patients 
are likely to die from infectious complications during 
hospitalization or resuscitation (23).

We found a significant increase in mortality among 
patients with third-degree burns compared with second-
degree burns, which agrees with previous studies (16,23). 
Temiz et al. found that increases in burn depth and 
surface area affected resulted in increased mortality (5). 
The study of Kaya et al. on electrical burns suggested 
that mortality significantly increased for third-degree 
compared with first- and second-degree burns (24). 
The overall mean percentage of total body surface area 
affected was 36% in our study, which included 63.9% in 
the nonsurvivor group and 20.42% in the survivor group; 
therefore, there was a significant association between 
the percentage of total body surface area affected and 
mortality. 

There is a consensus that the percentage of total body 
surface area affected is a risk factor for burn mortality 
(25,26); for example, > 40% is an important predictor of 
mortality (16,27). Likewise, several studies have shown 
that the mortality rate among patients with > 30% and 
> 70% total body surface area affected was 44.2% and 
100%, respectively (28–30). In our study, the mortality 

rate among patients with ≥ 30% total body surface area 
affected was 74.7%. 

We found that the length of hospital stay had a 
significant and inverse relationship with burn mortality. 
This was consistent with the study by Güldoğan et al. 
who found that total length of hospitalization increased 
survival (30). Length of stay in the ICU was a risk factor 
for mortality, and many studies showed that increased 
length of stay in the ICU was linked to increased burn 
mortality (31).

In our study, 22.46% of patients with accidental burns 
and 93.33% of suicide attempts resulted in death, which 
was a significant difference. The mortality rate in the 
study of Güldoğan et al. was lower in accidental burns 
but higher in suicidal burns (30).

There are various causes of burn mortality among 
patients admitted to hospital. In the study by Olaitan et al., 
the main cause of death was acute renal failure (32), while 
sepsis was the leading cause in the study by Rasouli et al. 
(16). In a study conducted in Tokyo, the leading cause of 
premature death within 30 days of admission was shock 
and inhalation injury (26). Likewise, shock was the most 
common cause of death in a study in Cameroon (1). In our 
study, shock and then acute respiratory distress were the 
leading causes of death. 

Our study had some limitations; therefore, the 
findings should be interpreted with caution. The first 

Figure 1 Causes of burns among males and females, Ahvaz, Islamic Republic of Iran, October 2020 to September 2021 
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Table 2 Percentage total body surface area affected according to age, Ahvaz, Islamic Republic of Iran, October 2020 to September 2021 

TBSA% Age, yrs

< 10 11–20 21–30 31–40 41–50 51–60 ≥61 Total
1–15 43 (39.09) 13 (11.82) 19 (17.27) 18 (16.36) 5 (4.55) 10 (9.09) 2 (1.82) 110 (100)

16–30 25 (22.32) 11 (9.82) 17 (15.18) 24 (21.43) 22 (19.64) 7 (6.25) 6 (5.36) 112 (100)

31–50 25 (32.47) 8 (10.39) 11 (14.29) 16 (20.78) 7 (9.09) 5 (6.49) 5 (6.49) 77 (100)

51–70 4 (8.89) 6 (13.33) 7 (15.56) 9 (20.00) 8 (17.78) 5 (11.11) 6 (13.33) 45 (100)

71–100 3 (5.36) 7 (12.50) 13 (23.21) 20 (35.71) 3 (5.36) 9 (16.07) 1 (1.79) 56 (100)

Total 100 (25.0) 45 (11.25) 67 (16.75) 87 (21.75) 45 (11.25) 36 (9.00) 20 (5.00) 400 (100)
TBSA% = percentage total body surface area affected.
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limitation was the cross-sectional study design. Such 
studies can only examine whether there is a relationship 
or not, and the causal relationship between independent 
factors cannot be examined; therefore, the degree of 
mortality caused by burns could not be explored. We 
only investigated a single centre; therefore, future 
studies need to be conducted in other specialized burn 
hospitals and clinics. This study was conducted during 
a period of 12 months without considering the burn 
season (mainly during holidays and cold times of year); 
therefore, it is suggested that these issues be taken into 
consideration in future research. An advantage of this 
study was that it was conducted in the major centre for 
burn injuries in south-western Islamic Republic of Iran 
and many patients with large burns were admitted from 
the neighbouring provinces and cities. This means that 
the study sample was diverse, which makes it possible to 
extrapolate the results beyond the present study. 

Conclusion
Mortality due to burns was high in this study at a 
burns hospital in south-western Islamic Republic of 
Iran. Improvements in the quality of services at health 
facilities, especially burns facilities, and improved 
socioeconomic situation could help reduce the currently 
high mortality rates due to burns. Greater awareness 
at the community level on how to prevent burns and 
training for healthcare workers caring for burns patients 
could help reduce the high death rate. We found that 
age, sex, percentage of total body surface area affected, 
burn depth, length of hospital stay, and length of stay in 
the ICU were independent determinants of mortality. 
Therefore, using these parameters, treatment guidelines 
could be developed to reduce mortality among burns 
patients. 

Table 3. Multiple regression analysis to determine the factors affecting in-hospital deaths, Ahvaz, Islamic Republic of Iran, 
October 2020 to September 2021 

Predictors P value OR 95% CI
Age 0.009 1.03 1.00–1.06

Female 0.042 2.73 1.04–7.18

Third-degree burn 0.030 11.74 1.27–58.65

Burn depth <0.001 1.12 1.08–1.17

Length of hospital stay <0.001 0.81 0.75–0.88

Length of ICU stay <0.001 1.19 1.11–1.28
CI = confidence interval; ICU = intensive care unit; OR = odds ratio.
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Facteurs responsables de la mortalité chez les patients victimes de brûlures en 
République islamique d'Iran
Résumé
Contexte : Les brûlures constituent l'une des principales causes de décès. La prévention est le meilleur moyen de 
réduire le taux de mortalité qui en découle. 
Objectif : Étudier les facteurs responsables de la mortalité due aux brûlures dans le sud-ouest de la République 
islamique d'Iran.
Méthodes : Il s'agissait d'une étude transversale portant sur 400 patients victimes de brûlures admis, entre 
octobre 2020 et septembre 2021, dans différentes unités de l'Hôpital Ayatollah Taleghani spécialisé en traumatologie 
et en prise en charge de brûlures, situé à Ahvaz (République islamique d'Iran). Une régression logistique a été utilisée 
pour déterminer les facteurs responsables de la mortalité. 
Résultats : L'âge moyen des patients était de 28,47 (19,09) ans et 252 (63,0 %) étaient des hommes. Il y a 
eu 257 survivants et 143 décès (taux de mortalité de 35,75 %). Le modèle de régression logistique multiple a montré 
que l'âge, le genre, le pourcentage de surface corporelle totale brûlée, la profondeur des brûlures, la durée du séjour à 
l'hôpital et celle du séjour en unité de soins intensifs étaient significativement associés aux décès dus aux brûlures.
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