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ABSTRACT

Objective: To examine the incidence and characteristics
of non-fatal burn injury in Bangladesh.

Methods: A population-based cross-sectional survey was
conducted between January and December 2003 in
Bangladesh. Nationally representative data were collected
from 171 366 rural and urban households, with a total
sample size of 819 429.

Results: The incidence of non-fatal burns was 166.3 per
100 000 per year. The rate was higher in females than in
males (RR 1.15; 95% CI 1.03 to 1.27). Children less than 5
years of age were at much higher risk of burn injury than
those older than 5 years (RR 7.05; 95% Cl 6.35 to 7.8).
Rural people were at more than three times higher risk of
burn. The average number of days absent from school due
to burn injury was 21.64 (SD 19.64); the average number
of workdays lost was 22.96 (SD 35.94). The average
duration of assistance required in daily living activities
was 17.26 (SD 20.34) days. The hospitalisation rate was
12.6 per 100 000 population per year. The mean duration
of hospital stay was 15.88 (SD 20.47) days. The rate of
permanent disability was 2.6 per 100 000 population-
years.

Conclusion: Burn is a major cause of morbidity,
disability, school absence, and workday loss. Young
children, females, and rural dwellers are at highest risk.
Home is the most risky place for children and females in
terms of burn injury risk. To halt this devastating health
issue, a national strategy and programme for burn
prevention must be developed.

In terms of morbidity and long-term disability,
burn is a huge public health problem throughout
the world and especially in developing countries.’
Burn is a more complicated health problem in low
income countries (LIC) because management
requires specialised personnel and technologies
that can be expensive and not always readily
available.” Acute burn care is a costly service.*” The
non-financial consequences of burn injury are also
large and potentially devastating, thus efforts in
prevention are more urgent than reflected in
mortality statistics.®

Statistics available in Bangladesh underestimate
the true incidence of burn injury due to the
country’s poor record-keeping system. This has
obscured the status of burn as a major public
health issue. It is not surprising then that a lack of
concerted effort has been focused on prevention.
While the epidemiology of childhood burn was
explored in Bangladesh,” *° the overall magnitude of
burn injuries has not been documented. This
population-based survey provided evidence on the
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epidemiology of non-fatal burn injury among the
urban and rural population in Bangladesh, and
provided the basis for a burn prevention pro-
gramme in the country.

METHODS

Study design
This was a cross-sectional study.

Study population
The study was carried out during 2003 (January to
December) in 12 randomly selected districts of
Bangladesh and in Dhaka Metropolitan City. This
encompassed a total population of 819 429.
Multi-stage cluster sampling was used to choose
a total sample size of 171 366 households: 88 380
from rural areas, 45 183 from district towns (urban
areas), and 37 803 from Dhaka Metropolitan City.
Bangladesh has a total of 64 districts. Twelve of
these were chosen by simple random sampling.
Each district comprises several upazilas (sub-
districts). One upazila was randomly selected from
each selected district. An upazila comprises a
number of unions. A union is the lowest admin-
istrative unit comprising ~20 000 population.
From each upazila two unions were selected
randomly and each union was considered a cluster.
All households in the union were included in the
survey. The district headquarters of the 12 selected
districts and Dhaka Metropolitan City constituted
the urban areas. In the urban areas, mohallas
served as clusters. Mohallas are the lowest unit of
the city corporation. About 400-500 households
constitute a mohalla. Systematic sampling was
done to achieve the required number of house-
holds.

Case ascertainment

Anyone who was burned and received treatment or
could not perform normal activities for at least
3 days was included as a case of burn injury.

Data collection and interview

Forty-eight data collectors (all full-time employees)
collected data from respondents through face-to-
face interviews. Along with the researchers, six
full-time supervisors were employed for the super-
vision and monitoring of the data collection
process. Both the supervisors and data collectors
were trained in the data collection process.
Mothers were preferred as respondents. However,
if the mother was not available the most knowl-
edgeable members of the household were considered
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as respondents. Where possible, the head of household and as
many members of the household as possible were present to
corroborate or add detail to the respondent’s interview answers.
Screening forms were used to identify any mortality or morbidity
in the household. A household member was defined as someone
living in the same house, including domestic helpers or long-term
guests who shared meals and participated in the daily activities
within the household.

The respondents were first asked whether there had been any
illness or injury at home in the last 6 months. If any illnesses/
injuries were identified, the interviewer proceeded with further
clarification regarding the injuries. Structured questionnaires
were employed if burn injuries caused the illness. Repeat visits
were made to the households where respondents were unavail-
able during the first visit. In spite of repeated attempts, 2.7% of
households could not be interviewed. A total of 166 766
households completed participation in the study.

Definition of severity

Non-fatal burns were separated into degrees of severity. These

were:

» Severe: permanently disabled (loss of vision, hearing,
handling, ambulation, or mental retardation), regardless of
whether hospitalisation occurred or not.

» Serious: hospitalised for 10 days or more, but no permanent
disability.

» Major: hospitalised, for a period of less than 10 days but no
permanent disability.

» Moderate: sought medical care, but not admitted to hospital;
or a 3-day work loss, or absence from school, but suffered no
permanent disability. Three days devoid of normal daily
routine was set as the minimum number of days to define
“moderate severity”. This was determined following dis-
cussion with social scientists and epidemiologists familiar
with Bangladeshi cultural norms.

» Permanent disability was defined as any of the part of the
body losing function permanently.

Definition of cost of treatment

Treatment cost referred to out-of-pocket expenditures made by
the family. The cost of the service by a government hospital was
not included in this cost calculation.

Statistical analysis

Standard descriptive statistics were used to analyse the
characteristics of burn patients and their injuries. Mean, SD,
and proportion were used where appropriate. Burn injuries were
presented by gender, age, and place of residence. Age was
categorised in seven groups. The yearly incidence of burn was
calculated from the occurrence of burn morbidity in 6 months
multiplied by 2, as data were collected with a 6-month recall
period. Rates were calculated with 95% Cls. Relative risk (RR)
was calculated to compare the burn risk in different age groups,
place of residence, and gender by using a 2x2 table in EPlinfo
software.

RESULTS

A total of 1363 non-fatal unintentional burn cases were found
in this study. Among the burned, 648 (47.6%) were male and
715 (562.4%) were female. The mean age of burn victims was
12.2 (SD 14.5) years, ranging from 0 to 77 years. The majority of
burn victims were very poor. About 86% of burn victims’
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families earned less than $100 a month, and over 50% earned
less than $50 a month.

Age was a determinant of burn injury risk. Risk was higher
among the younger age groups. Children aged 0-4 years were
the most vulnerable group, with a risk 7 times higher than those
older than 5 years (RR 7.05; 95% CI 6.35 to 7.8). The older the
age group, the lower the burn risk. Rural populations were at
higher risk (RR 3.23; 95% CI 5.36 to 54.64) of burn injury
compared to urban populations. In comparison to males,
females were at higher risk (RR 1.15; 95% CI 1.03 to 1.27) of
burn.

The rate of non-fatal burn in Bangladesh was 166.3 per
100 000 population per year. Rates were 177.6 and 155.2 per
100 000 population year among females and males, respectively.
The highest rate (680.6 per 100 000 population per year) of non-
fatal burns was found in children aged 0—4 years. Contrary to
the overall trend, in this youngest age group boys suffered from
a significantly higher rate of burn (784.8; 95% CI 706.3 to
869.5).

Open flames and hot liquids were each responsible for about
36% of burn injuries in all age groups. Hot objects were
responsible for about 24% of the total non-fatal burn incidences.
About 2% of burns were caused by chemicals, and less than 1%
were caused by explosives.

Scalding from hot liquids was the major cause of burn among
females aged 15-44 years; flame was the major cause of burn
among 0-14-year-old boys.

Approximately 55% of flame burns were caused by cooking
fires, 12.8% by fires used for heating, and 7% by kerosene lamps;
the remaining cases were caused by electrical sparks producing
fire, house fires, and fires in the workplace.

Hot water was the most common cause (25%) of scalding.
Liquid food and hot rice water caused 21.5% and 22.2% of
scalding, respectively. Cooking oil caused about 14% of scalding
cases. More than 92% of scalding cases occurred at home; of
them, approximately 77% occurred in the kitchen.

Hot coal, cooking utensils, hot machinery parts, and hot
clothes-irons were found to be the most common cause of
contact burn in this study. Only 2.6% of non-fatal burns were
chemical burns. Among them more than 80% were caused by
acid and the rest by lime and other chemicals.

The majority (86.7%) of non-fatal burns took place during the
day, between the hours of 06:00 and 18:00. About 64% of non-
fatal burns occurred between 06:00 and 15:00. Only 1.2% of
non-fatal burns took place between midnight and -early
morning.

Table 1 Risk factors of burn injury
Rate per
100 000
Frequency population/year RR (95% CI) p Value
Sex
Male 648 155.2 1
Female 715 178.6 1.15 (1.03 to 1.27) 0.01
Age
<5 years 615 680.6 7.05 (6.35 to 7.8) 0.000
=h years 749 102.7
Place of residence
Urban 293 76.7 1
Rural 1070 246.2 3.23 (2.84 to 3.69) 0.000
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Figure 1 Incidence of non-fatal burn by
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Place of injury
The majority (89%) of non-fatal burns took place at home. The
kitchen was the most common place of burn injury where more
than 50% of the non-fatal burn cases had occurred. The courtyard
(21%) was the second most common place of non-fatal burns at
home. More than 93% of burn injuries among children less than 5
years old took place at home. Over 31% of males older than 5
years were burned beyond the confines of their home. Among
females, only 5% receive burns outside the home.

Burns occurred outside the home in highways and streets,
factories, the office, shops, hotels, agricultural fields and farms,
and other commercial places.

Activities prior to burn injury

About 25% of the burn victims were engaged in household
chores when burned. About 11% were playing with fire or some
hot object, and more than 7% were warming-up, sitting close to
a source of fire.

Hospitalisation

Among all non-fatal burns, 103 were admitted to hospital (7.6%
of non-fatal burn cases). The overall hospitalisation rate due to
burn was 12.6 per 100 000 population-year. Although the
hospitalisation rate was higher among females (13.4 per 100 000
population-year) than males (11.8 per 100 000 population-year),
the difference was not statistically significant. The highest

Table 2 Causes of burn by age
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hospitalisation rate (43.2 per 100 000 population-year) was
found among children less than 5 years old. The lowest
hospitalisation rate (3.8 per 100 000 population-year) was
among the age group of 60+ years.

Overall, the duration of hospital stay due to burn was 15.88
(SD 20.47) days. Among females the length of stay was
significantly longer (21.79 days) than for males (9.4 days).
The longest hospital stay (25.41 days) was among the 15-29-
year-old age group.

Disabilities

Among non-fatal burn cases, 21 were permanently disabled,
giving an overall rate of permanent disability of 2.6 per 100 000
population-year. The rates of permanent disability were 5.53
and 7.61 per 100 000 population-year among age groups <5
years and 5-14 years, respectively.

The average duration of school days lost was 21.64 (SD 19.64)
days when burns of all severity were considered. When
considering only hospitalised burn cases, the number of school
days lost was 50.66 (SD 17.07). For moderate to severe burn
cases, the average number of workdays lost was 22.96 (SD
35.94). Hospitalised victims lost 31.95 (SD 32.15) workdays.
The majority (68%) required assistance in their daily activities.
The average duration of assistance required was 17.26 (SD
20.34) days for non-hospitalised and 29.58 (SD 32.16) days for
hospitalised burn cases.

Flame Hot liquid Hot object Chemical Explosive
Age group n (%) n (%) n (%) n (%) n (%)
0-4 years 224 (36.4) 185 (30.1) 196 (31.9) 7(1.1) 3(0.5)
5-14 years 135 (38.2) 120 (34.0) 91 (25.8) 7(2.0) 0 (0.0)
15-29 years 70 (34.8) 97 (48.3) 23 (11.4) 11 (5.5) 0 (0.0)
30-44 years 37 (29.4) 70 (55.6) 12 (9.5) 7 (5.6) 0 (0.0)
45-59 years 23 (47.9) 14 (29.2) 8 (16.7) 3(6.3) 0 (0.0)
60-69 years 4 (28.6) 8 (57.1) 2 (14.3) 0 (0.0) 0 (0.0)
70-79 years 5 (100.0) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0)
All ages 498 (36.6) 494 (36.3) 332 (24.4) 35 (2.6) 3(0.2)
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Figure 2 Hospitalisation due to burn by
age and sex (rate per 100 000 population-
years).
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Cost of burn management

Average out-of-pocket expenses for the care of a burn were
about $22 per family. The cost increased with the severity of
burn. The average cost for serious and major burns was $166
and $58 per burn injury, respectively. For the treatment of a
severe burn, a family spent $462.

DISCUSSION

In Bangladesh, about 233 000 people suffer from moderate to
severe burns every year; among them approximately 18 000
need hospitalisation and more than 3600 people became
permanently disabled. Young children were found to be the
most vulnerable group, with the risk of burn injury more than 7
times higher than for older groups.

The finding is consistent with many other studies. In Israel,
for example, 53% of burn related hospitalisations were of
children aged 0-14 years, and of them, 76% were younger than 4
years." In Turkey, half of the hospitalised burn patients were in
the age group of 0-14 years, and those under 4 years old had the

Figure 3 Duration of hospital stay by
age and sex.
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highest rate of burn.* Over 50% of the total number of
disability-adjusted life years lost globally due to fire related
burns are among children aged 0-14 years."”

In this study we found that females were 15% more likely
(RR 1.15; 95% CI 1.03 to 1.27) to suffer from burn injury.
Females aged 10 years and above suffered from a higher rate of
occurrence of burn injury because it is usually at this age that
they start helping in the kitchen.” In neighbouring countries,
such as India and Pakistan, females also make up the majority of
burn victims."” 7 ' Similar results were obtained in Egypt where
the use of traditional kerosene stoves for cooking was
condemned as a major reason for causing higher rates of burn
among females."”

This study also found a significantly longer duration of
hospital stay for female burn victims in comparison to males.
An unsafe kitchen environment, loose clothing, and use of
traditional open cookers (chula) and biofuel (wood, leaf, cow
dung) mean increased exposure to severe burn. This may be a
reason for the higher risk of burn and longer duration of hospital
stay for females.
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Figure 4 Cost of burn management by 450
severity of injury.
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Most burn injuries occurred at home. However, stratification
by gender showed that burn injuries among older males (5 years
and above) happened more commonly outside the home. As
shown also in other studies,'® males generally work and stay
outside the home for longer periods at a time than females,
which renders them prone to burn injuries at their workplace or
other places outside home.

The risk of burn injuries was more than three times higher
among the rural population than the urban population (RR
3.23; 95% CI 5.36 to 54.64). Rural households and surrounding
premises are at risk of fire and burn because of their
infrastructure and the activities of household occupants. In
rural areas, walls and roofs are made of jute sticks, hay, palm
leaves, and bamboo, which are flammable. Stoves are placed at
ground level without barrier protection for children. Dry wood,
leaves, and cow dung are commonly used fuels, and these
flammable bio-fuels are often kept near the stove.

The use of traditional kerosene lamps (kupi bati) is another
common cause of burn injury. Kupi bati is a home made lamp,
which is unstable and prone to tipping over when alight,
causing kerosene to spill and spread flames.

Hot liquid is another major risk factor of scalding in
Bangladesh. When cooking rice, the excess water is drained
from the boiling rice and kept near the cooking area, which is
later used to feed the cattle. This boiled rice-water is very thick.
Adults can get scalded while draining this boiling rice-water and
children can fall in the container and suffer serious scalding.
Storing burning ashes at home is another risk for childhood
burn. To clear space in the stove, burning ashes are kept in a pile
near the cooking area to cool down. This is later used as
scouring powder for cleaning pots and pans. Yet ashes require
many hours to cool down completely and during this period
children may be burned by stepping or falling into the pile of
hot ash.

Limitations and strengths

This is the largest community-based injury survey in
Bangladesh, and findings of this study represent national
statistics. As in most other low income countries, a large
number of people in Bangladesh do not attend hospitals even if
suffering from a severe injury. To compound this, a poor
hospital record keeping system does not always record and
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collate burn injury information correctly. As a result hospital
statistics are under-reported. As this is a household survey,
findings of this study provide a more accurate picture of injury
in Bangladesh. A 6-month recall was used in detecting burn
injury. Some moderate injuries may not have been captured
because of long recall periods.

Conclusions and recommendations

Burn is a major cause of morbidity and disability in Bangladesh.
Burn is also a major cause of hospitalisation and is responsible
for prolonged hospital stays, school absence, and workday loss.
The magnitude and consequences of this problem make burn
injury an urgent public health problem. A national strategy and
programme for burn prevention is crucial. In implementing a
prevention programme, special attention needs to be given to
age group, sex, and place of residence so that prevention
measures can be tailored according to these different factors.
Health education and household environmental modification,
especially of the kitchen environment, should comprise a major
component of the prevention programme.

What is already known on the subject

The epidemiology of childhood burn in Bangladesh has previously
been described.

What this study adds

» A representative sample of burns to persons of all ages was
studied.

» More than 233 000 people are burned every year in
Bangladesh; among them 18 000 need hospitalisation and
3600 become permanently disabled.

» Children and females are the most vulnerable group to burn
injury.

» Rural people are at significantly higher risk of burn.

» Burn is a major cause of school absence and workday loss.
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