
Int J Burn Trauma 2019;9(2):41-48
www.IJBT.org /ISSN:2160-2026/IJBT0090891

Original Article 

Epidemiological, demographic and outcomes of burns 
among females at reproductive age in Baghdad/Iraq

Abeer Abed Gatea1, Shatha Mahmood Niazi2, Reza Pakzad3, Mohsen Mohammadi4, Mustafa A Abdullah5

1Department of Epidemiology and Biostatistics, School of Public Health, International Campus Tehran University 
of Medical Sciences, Tehran, Iran; 2Department of Community Health, Institute of Medical Technology, Baghdad, 
Iraq; 3PhD Candidate of Epidemiology, 4MSc Student of Epidemiology, School of Public Health, Tehran University of 
Medical Sciences, Tehran, Iran; 5MBCHB Emergency Medicine, Ministry of Health, Baghdad, Iraq

Received January 5, 2019; Accepted January 16, 2019; Epub April 15, 2019; Published April 30, 2019

Abstract: Background: Burns remained a major health problem in most developing countries which have increased 
the mortality and morbidity among the people. This study aimed to describe the epidemiology and outcomes of burn 
among females at reproductive age and investigate the factors that associated with mortality during the study pe-
riod in in Baghdad/Iraq. Methods: A retrospective cohort study was undertaken at Al-Karama academic Hospital in 
Baghdad. Four hundred and thirty-seven females were admitted to this center from 1st of January 2017 to the end 
of October 2018. Data were collected from the records and patient file at the department of statistics. The informa-
tion was including the age, education, marital status, occupation, TBSA, degree of burn, length of stay in hospital, 
causes, and patient condition. Software of STATA version 13 was used to analysis this data. Results: The mean age 
was 27.1 and SD 0.34 with 95% CI (26.4358 to 27.8067). the fire 64.8% (283/437) were the most cause of burn 
among females. Housewives 65% (284/437) were more probably exposed to burn than others with the mechanism 
of burning and females with primary education 42.8% (187/437) were more probability of burn than others group. 
Regard to length of stay, the mean was 7 days and the 95% CI [6.489-7.629]. Thus, 79.2% (346/437) of females 
that stayed in the hospital for less than 10 days had higher percentage of burn comparing with another period. 
Mean and SE of TBSA was 57.8 and 1.2 with the 95% CI [55.4051-60.2516]. A significant relationship was found 
between occupation, education status, TBSA, length of stay, causes of burn and outcomes at the p. value <0.05. 
The time at risk was 3085 with the incidence rate. 14. The survivor function in one day (Kaplan Meier estimate) 
was 0.8970 and SE 0.0144 with 95% CI [0.8645-0.9221]. Conclusion: The patients at age 26-45 years have equal 
hazard ratio of death (HR=1) at all the times of follow-upping. There is not statistically significant have been found at 
the (p. value =0.486), the 95% CI for the HR includes the null value of 1. As well the causes of burn, the patients with 
fire cause have a higher hazard of death HR=1.1 with the (p. value =0.012). Half of cases were single. A significant 
relationship has been found between the marital status and the age groups of the p. value 0.000. Also, a significant 
result of the intent status with causes of burn at the p. value 0.000.
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Introduction 

In spite, the increasing of development in most 
countries, burns remained a major health prob-
lem in most developing countries which have 
increased the mortality and morbidity rate 
among people [1].

Therefore, the WHO reported that more than 
one thousand and eighty deaths happened by 
burning every year [1]. Further, the wars, pov-
erty, unemployment, violence and other factors 

led to an increase in mortality rate among 
females and adults rather than another groups 
[2]. In Iraq the total number of burn patients 
was 92,734 patients per year (250 patients per 
day) and regarding to the side effects after burn 
as the bacterial and viral infections, ulcers and 
other diseases, it was one of the causes for 
death and its approximately 37% of the total 
number of deaths [3]. In Baghdad, the preva-
lence of burn injuries in 2016 was 1.2% per 
100,000 population [4]. In Basra 2017, the 
researcher reported that the most common 
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mechanisms of burns were respectively flame 
scalds, electrical burns and chemical burns [1].

In addition, the 2nd and 3rd degree of burns 
are the most dangerous and common among 

Table 1. Characteristic of study sample in relation to causes of burn

p. value
Causes of burn 

Number %Number %Number %Number %Number %
Total ElectricityChemicalHot liquidFire

Age groups (years)
0.66921692046141    15-25

1004.29.321.365.3
160111237100    26-35
1006.97.523.162.5
6155942    36-45

1008.28.214.868.9
Occupation 

0.695284182455187    Housewife 
1006.38.519.465.9
95572657    Employee 

1005.37.427.460.0
58261139    Student 

1003.510.319.067.2
Education status 

0.30018781339127    Elementary 
1004.36.920.967.9
1388163480    Secondary 
1005.811.624.658.0
112981976    Collage 
1008.07.116.9100

Length stay
0.000346203485207    1-10 day

1005.89.824.659.8
9153776    >10 day 

1005.53.37.783.5
TBSA

0.000746123818    <25%
1008.116.251.424.3
1106181967    25-50%
1005.516.417.360.9
134862199    50.1-75%
1005.94.515.773.9
119511499    >75.1%
1004.20.811.883.2

Outcomes 
0.00017561928122    Death

1003.410.916.069.7
18111176192    Recovery 
1006.19.433.750.8
2810126    Transfer to another unit

1003.60.03.692.9
5371243    Discharge by her own

10013.21.93.881.1
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burned cases and the main causes for los-
ing the humanity and disfigurements [5]. 
Therefore, females who survived from the 
process of burning, they are living in a 
state of isolation and deprived from their 
most basic rights, which is living in a nor-
mal life [6]. It has been reported that 
women at reproductive age are often the 
victims of intentional burning due to their 
low socioeconomic status, living in crowd-
ed houses and using unsafe cooking appli-
ances [6]. This study aim at describing the 
epidemiology and outcomes of burn 
among female at reproductive age and 
investigate the factors that associated 
with mortality during the study period in in 
Baghdad/Iraq.

Methods

A retrospective cohort study was under-
taken at Al-Karama Academic Hospital in 
Baghdad. it’s one of the largest hospitals 
in Baghdad, which has fourteen private 
burn wards and two operation rooms. Four 
hundred and thirty-seven females were 
admitted to this centre from 1st of January 
2017 to the end of October 2018. before 
starting to collect the data, the ethical 
clearance was obtained from Ministry of 
health and from Al-Karama hospital to col-
lect our data. Data were collected from the 
records and patient files at the depart-
ment of statistics. then, entered in the 
Microsoft Excel sheet daily.  the informa-
tion obtained from the record were includ-
ing the age, education, marriage, Job, 
TBSA, degree of burn, length of hospital 
stay, causes, and patient condition data. 
The inclusion criteria of cases were the 
females at the reproductive age (15-45). 
females in the age less than 15 years and 
more than 45 years and if there is any 
empty field in the record or in the patient’s 
file were excluded from our study. in addi-
tion, the patients in emergency ward were 
excluded from this study. STATA version 13 
was used to analysis this data, Frequency 
and percentage was used for summarizing 
the category variables. The Chi Square sta-
tistic was used to find the relationships 
between categorical variables. MLR was 
used to explain the relationship between 

Table 2. Characteristic of study sample in relation to 
outcomes

p. value
Outcomes

Number %Number %Number %
Total Survivors Died 

Age groups
0.07821612096    15-25

10055.644.4
16010753    26-35
10066.933.1
613526    36-45

10057.442.6
Occupation 

0.000284144140    Housewife 
10050.749.3
958312    Employee 

10087.412.6
583523    Student 

10060.339.7
Education status 

0.00018785102    Elementary 
10045.554.6
1389444    Secondary 
10068.131.9
1128329    Collage 
10074.125.9

Length stay in hospital
0.006346196150    1-10 day

10056.743.4
916625    >10 day 

10072.527.5
TBSA 

0.00074713    <25%
10095.94.1
1109119    25-50%
10082.717.3
1349044    50.1-75%
10067.232.8
11910109    >75.1%
1008.491.6

Causes of burn 
0.026283161122    Fire 

10056.943.1
926428    Hot liquid  

10069.630.4
3711819    Chemical 

10048.751.4
25196    Electricity 

10076.024.0
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one variable and two or more independent vari-
ables. the Kaplan-Meier method was used to 
compare the survival curve in two or more 
groups, Cox regression (or PHR) was used to 
analyse the effect of several risk factors on 
survival.

Results

Four hundred and thirty-seven females were 
admitted to the Burns Units during the study. 
The mean age was 27.1 and SD 0.34 with 95% 
CI (26.4358 to 27.8067). According to our 
results, the fire 64.8% (283/437) were the 
most cause of burn among females. In the age 
group of 15-25 years, the highest percentage 
of burn cause were fire 65.3% (141/283); the 
hot liquid cause 21.3% (46/283); chemical 
cause in 9.3% (20/283) electricity cause in 
4.2% (9/283), respectively no statistically sig-
nificant relationship has been found between 
the age groups and causes of burn at the p. 
value <0.05. Housewives 65% (284/437) were 
more probably exposed to burn than others 
with the mechanism of burning. Also, no statis-

relationship has been found between the TBSA 
and causes of burn at the p. value <0.05. The 
highest percentage of females was 69.7% 
(122/175) who died by the fire. There is statisti-
cally significant relationship has been found 
between outcomes and causes of burn at the p. 
value <0.05 (Table1).

A significant relationship was found between 
occupation, education status, TBSA, length of 
stay, causes of burn and outcomes (p. value 
<0.05) (Table 2). The case fatality rate was 
40% (# deaths assigned to a specific disease 
during a given year/# new cases of that disea- 
se reported during the same year *100) (Table 
2). Regarding to marital status, the 58.1% 
(254/437) was single status, followed by 32% 
(140/437) were married. A significant relation-
ship has been found between marital status 
and age groups of the Pearson chi2 38.3 and  
p. value 0.000 (Table 3). As well, a significant 
relationship has been found between intent 
status and causes of burn with the Pearson 
chi2 47.8; degree of freedom (3) and p. value 
0.000 (Table 4).

Table 3. Distribution of studied sample according to marital 
status and age groups

Marital status
Age groups Total 

Number % Number % Number %
Number %

15-25 26-35 36-45
Single 155 79 20 254

61.0 31.1 7.87 100.0
Married 46 61 33 140

32.9 43.6 23.6 100.0
Divorce 15 20 8 43

34.9 46.5 18.6 100.0
Total 216 160 61 437

49.4 36.6 13.9 100.0
Pearson chi2(4)=38.3, p. value =0.000.

Table 4. Distribution of studied sample according to intent 
status and causes of burn

Intent
Causes of burn

TotalNumber % Number % Number % Number %
Fire Hot liquid Chemical Electrical

Intentional 186 38 6 8 238
78.15 15.97 2.52 3.36 100

Unintentional 97 54 31 17 199
48.74 27.14 15.58 8.54 100

Pearson chi2(3)=47.8041; Pr=0.000.

tically significant relationship has 
been found between the occupa-
tion and causes of burn at the p. 
value <0.05. For education status, 
females with elementary education 
42.8% (187/437) were more at 
risks of burn than others group. 
Also, there is no statistically sig- 
nificant relationship has been 
found between the education sta-
tus with causes of burn at the p. 
value <0.05. Regard to length of 
stay, the mean was 7 days and the 
95% CI [6.489-7.629]. Thus, 79.2% 
(346/437) of females that stayed 
in the hospital for less than 10  
days has higher percentage of  
burn comparing with another peri-
ods. A statistically significant rela-
tionship has been found between 
the length of stayed in the hospital 
and causes of burn at the p. value 
<0.05 (Table 1). Mean and SE of 
TBSA was 57.8 and 1.2 with the 
95% CI [55.4051-60.2516]. Th- 
erefore, the highest percentage  
of TBSA was 30.7% (134/437) 
between the range of 50.1% and 
75% from the total body surfaces. 
There is statistically significant 
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Multiple linear regression was performed on 
437 females. Six independent predictors of 
death were identified: age, TBSA, occupation, 
education, causes of burn and length of stay in 
hospital (Table 5). There is a relationship has 
been found between TBSA, occupation, educa-
tion, causes of burn, length stay in hospital 
with the outcomes at the p. value 0.000 (Table 
5).

The time at risk was 3085 with the incidence 
rate .14. the 25th and 75th shown in the table 
[6]; the 25th percentile is 2 days and its mean 
25% of participants have survival times less 
than 2 days and in 75% the participants have 
been survival time at least 9 days (Table 6). 

And when use the comments lists to estimate 
the survivor function and get the Kaplan-Meier 
Estimates (Table 7). In one day the survivor 
function (Kaplan Meier estimate) was 0.8970 
and SE 0.0144 with 95% CI [0.8645-0.9221]. 
while in forty-nine days, the survivor function 
was 0.000 (Table 7).

For Cox PH model, the patient with the age 
group 26-45 years have equal hazard ratio of 
death (HR=1) during the follow-up. There is not 
statistically significant have been found at the 
(p. value =0.486) with 95% CI for the HR 
includes the null value of 1. For the total body 
surfaces area, the patient with TBSA more than 
25% having of equal hazard of death (HR=.989 
≈ 1) at all the times of follow-up, there are sta-
tistically significant have been found at the (p. 
value =0.000). Thus, the causes of burn, the 

patients with fire cause having a higher hazard 
of death HR=1 and there is statistically signifi-
cant have been found at the (p. value =0.012). 
therefore, the married patients have lower 
HR=.94 and there is not statistically significant 
p. value =0.820. in addition, the patients with 
length of stay in hospital less than 10 days 
have lower HZ=.99 of death with 95% CI (.9830-
1.0145) (Table 8).

Plots of Kaplan-Meier product limit estimates 
of survival patients of burning (Figures 1 and 
2).

Discussion 

The aims of our study are describing the epide-
miology and outcomes of burn among females 
at reproductive age and investigating the fac-
tors associated with mortality during the study 
in Baghdad/Iraq, the case fatality rate of this 
study was 40.1%. Studies reported to investi-
gate the mortality rate by the burn injuries 
included Iran [7], India [8, 9], Nigeria [10], Iraq 
[11], Turkey [12], Colombia [13], Pakistan [14] 
and Nepal [15] with mortality rate of 64%, 
39.88%. 23.2%, 22%. 14%. 1.270%. 36.12% 
and 18.6%, respectively. The age of female is 
considered the one of the risk factor especially 
among the youngest group. In this study the 
mortality was higher in the age groups 15-25 
years. A study from Iran [7] reports the highest 
frequency of burns (53.5%) occurs to the age 
groups 16-25-year-old. An Indian [9] proposes 
the highest incidence of the burns was 47.01% 
in the 21-30-year age group. This could be due 
to different economic and psychological situa-
tions in different countries, especially among 
countries with instability due to wars. Moreover, 
the mortality was higher among housewives, 
because of household equipment and stand-
ing. An Indian [8], the authors indicated that 
47.01% of female burns patients are house-

Table 5. Multiple linear regression analysis of factors associated with outcomes
Outcomes Coef. Std. Err. z P>z [95% Conf. Interval]
Age -.0002571 .0025968 -0.10 0.921 -.0053468 .0048326
TBSA -.013537 .0006651 -20.35 0.000 -.0148407 -.0122334
Occupation .0813175 .0226134 3.60 0.000 .036996 .125639
Education .0861449 .0233936 3.68 0.000 .0402944 .1319955
Causes of burn -.0775645 .0191262 -4.06 0.000 -.1150512 -.0400777
Length stay in hospital .0166713 .0026648 6.26 0.000 .0114485 .0218942
_cons 2.281366 .0883883 25.81 0.000 2.108128 2.454604

Table 6. Time and incidence rate of study sample

Time at risk Incidence 
rate

No. of  
subjects

Survival time
25% 50% 75%

3085 .1416532 437 2 6 9
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wives and this is because of poverty and cus-
toms in which countries force women to work at 
home.

Most patients were burnt while using old-fash-
ioned cooking methods and a poor understand-
ing of how to use them safely.

Table 8. Cox PH model regression
T Haz. Ratio Std. Err. z P>|z| [95% Conf. Interval]
Age 1.004577 .0065856 0.70 0.486 .9917525 1.017568
TBSA .98965 .002480 -4.15 0.000 .98481 .994532
Occupation .8779079 .058099 -1.97 0.049 .7711118 .999495
Education 1.020794 .0603241 0.35 0.728 .909151 1.146146
Causes 1.137271 .058242 2.51 0.012 1.028661 1.257349
Marital status .9842376 .0686968 -0.23 0.820 .8583979 1.128525
Length stay .9986535 .0080467 -0.17 0.867 .9830062 1.01455
Outcomes .7842665 .0382297 -4.99 0.000 .7128057 .8628914

A mortality rate of 62.3% 
occurred in patients with 
more than 75% TBSA involv- 
ed in burns. An Iranian [7] 
studied showed the Mean 
(SD) of the TBSA burnt across 
all patients was 56% (28.5%), 
with a survival rate of 29% 
(13.4%). The relationship be- 
tween TBSA and mortality 
was statistically significant. 
another Indian studied [8] 
reported a mortality rate of 
65.67% in patients with 80%-
100% of their body burnt, and 
19% in patients with 60-79% 
of their body burnt. Another 
study reports a mortality rate 
of 35% in patients with more 
than 60% of total body sur-
face area involved in burns 
[16]. This is due to kind of 
materials which were used by 
them to burn themselves. 
The mortality rate was 85.7% 
of cases that stays in the hos-
pital for less than ten days 
while the survival case was 
74.8%. Literature reports the 
different mortality rates. For 
example, An Iranian study to 
report a mean (SD) length of 
stay in hospital stayed as 13 
days [16], An Indian [8] study 
reports that 47% of patients 
that died within 24 hrs and 
28.4% survived with the two 
to seven days and the longest 
survival day was 55, with the 
most of patients (75.35%) 
dying within 1 week. The type 
of treatment, severity of the 
burns, the patient’s response 
to treatment and available 
facilities to treat the patients 
played significant roles in the 
patient outcome. This study 
found that most burns 54.5% 
was a result of intentional 
burned. These results agree 
with previously studies from 
India and Pakistan [9, 14]. 

Table 7. Kaplan-Meier estimates

Time Beg. Total Fail Net lost Survivor 
function SE 95% CI

1 437 45 0 0.8970 0.0145 0.8645-0.9221
2 392 70 0 0.7368 0.0211 0.6929-0.7755
3 322 27 0 0.6751 0.0224 0.6290-0.7168
4 295 28 0 0.6110 0.0233 0.5636-0.6549
5 267 35 0 0.5309 0.0239 0.4830-0.5764
6 232 38 0 0.4439 0.0238 0.3969-0.4899
7 194 33 0 0.3684 0.0231 0.3233-0.4135
8 161 21 0 0.3204 0.0223 0.2771-0.3644
9 140 32 0 0.2471 0.0206 0.2078-0.2884
10 108 17 0 0.2082 0.0194 0.1715-0.2475
11 91 28 0 0.1442 0.0168 0.1131-0.1788
12 63 11 0 0.1190 0.0155 0.0907-0.1513
13 52 6 0 0.1053 0.0147 0.0787-0.1362
14 46 8 0 0.0870 0.0135 0.0629-0.1157
15 38 3 0 0.0801 0.0130 0.0571-0.1080
16 35 5 0 0.0686 0.0121 0.0475-0.0949
17 30 6 0 0.0549 0.0109 0.0362-0.0790
18 24 2 0 0.0503 0.0105 0.0325-0.0737
19 22 6 0 0.0366 0.0090 0.0218-0.0573
20 16 1 0 0.0343 0.0087 0.0201-0.0545
21 15 2 0 0.0297 0.0081 0.0167-0.0489
22 13 3 0 0.0229 0.0072 0.0118-0.0403
23 10 3 0 0.0160 0.0060 0.0072-0.0314
24 7 1 0 0.0137 0.0056 0.0057-0.0284
27 6 1 0 0.0114 0.0051 0.0044-0.0253
29 5 1 0 0.0092 0.0046 0.0031-0.0221
35 4 1 0 0.0069 0.0039 0.0019-0.0188
38 3 1 0 0.0046 0.0032 0.0009-0.0155
41 2 1 0 0.0023 0.0023 0.0002-0.0122
49 1 1 0 0.0000 - -
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Naked flame was the cause of the highest per-
centage of mortality, 78.9%, among females at 
reproductive age. Several studies in the litera-
ture also report this finding in countries includ-
ing Iran 98.2% [16], Nigeria 49.1% [17], Iraq 
51% [1], Nepal 41.7% [15], Pakistan 89.3% [14] 
and Bangladesh 88% [18]. However, a study in 
Colombia [13] it has been reported that elec-
tricity is the leading cause of burn related death 
(49.5%), followed by fire (28.5%).

Conculsion 

The patients at age 26-45 years have equal 
hazard ratio of death (HR=1) at all the times of 
follow-upping. Not statistically significant have 
been found at the (p. value =0.486), the 95% CI 
for the HR includes the null value of 1. As well 
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