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ABSTRACT
Background Burn is a major cause of childhood injury-
related morbidity and mortality. Global estimates suggest
that 90% of all cases occur in low-income and middle-
income countries and over half of the disability-adjusted
life-years are lost from fire-related burns in children.
In Bangladesh, there is a scarcity of data on childhood
burn injuries. The goal of the study was to describe the
epidemiology of non-fatal burns in Bangladeshi children,
including incidence estimates and identify high-risk
groups.
Methods Bangladesh Health and Injury Survey 2016
was a large scale cross-sectional survey. The survey was
conducted among 299 216 population utilising a multistage
cluster sampling method. Among the 100 842 children,
there were 437 non-fatal burn cases.
Results Among different injury mechanisms in children,
burn was ranked fifth (7.4%). The overall yearly incidence
rate (IR) of burns was 866.7 per 100 000 children (95%
CI 785.6 to 947.8) in Bangladesh. The incidence was
highest among 1–4 years old children (IR 2028.3, 95% CI
1761.1 to 2334.7) and had a 3.5 times higher risk of burns
compared with the 15–17 years age group. Females had
a much higher IR of non-fatal burns than males between
the ages of 10–15 years (1655.2 vs 482.2). About 70% of
burns occurred in rural areas. Hot liquid (44.7%), flames
(32.5%) and hot objects (20.7%) were identified as the
main causes of burns. The kitchen (60.9%), yards (20.8%)
and bedroom and living room (10.5%) were the three most
common places for burns. According to the study, 34.8% of
burn incidences occurred between the hours of 7:00 and
10:00.
Conclusion Children in Bangladesh suffer from a
high rate of non-fatal burns. The high-risk category was
identified as preschool-aged boys and adolescent girls.
The majority of the incidents occurred in the morning
and inside the kitchen. These findings will help raise
awareness and create intervention measures to reduce the
high incidence of non-fatal childhood burns in Bangladesh.

BACKGROUND
Burn injuries are a major public health
concern, which cause significant morbidity
and mortality across the world.1 2 Every year,
around 300 000 people die from this devastating form of injury, 90% of them from
low-
income and middle-
income countries

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒ About 90% of childhood non-fatal burns occur in

low-income and middle-income countries.
⇒ More than 90% of burns in children happen in the

home environment, mostly in the kitchen.
⇒ Children from rural areas are more likely to sustain

burns than urban children.

WHAT THIS STUDY ADDS
⇒ According to estimates, around 500 000 children in

Bangladesh suffer non-fatal burns each year.
⇒ Preschool children in rural areas were at high risk of

burns. Hot liquid is the leading source of non-fatal
burns in Bangladeshi children.
⇒ Adolescent girls were shown to be at a high risk of
burns due to their involvement in cooking.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE AND/OR POLICY
⇒ This study will facilitate the development of future

implementation and intervention of burn prevention
research in Bangladesh
⇒ The study findings will help build community awareness and thus improve the burn prevention behavior
and practice at the community level
⇒ It will add value to the national burn injury prevention strategy in Bangladesh

thirds of them occur
(LMICs), where two-
in the African and South-East Asia regions.3
Despite WHO’s repeated outcry for attention
and persistent call for action, limited progress
has been made in LMICs, including Bangladesh to reduce the risk of burns that takes
away an estimated 9000 lives annually.4 This
burden is disproportionately higher in the
younger population (40% of the total population) and WHO estimated nearly 173 000
Bangladeshi children suffer from moderate
or severe burns every year.3
Mortality among burn patients is high
in Bangladesh, and recovery from less
severe injuries is usually very slow and difficult.5 6 Burn injuries in children are usually
more traumatic and their burden always
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caregivers were interviewed. For injury morbidity, a
6-month recall period was considered. To minimise the
recall bias, data collectors encouraged the other responsible family members to ensure the injury incidence. Sixty-
four trained data collectors and 16 experienced supervisors were involved in this survey. Data were collected in
REDCAP (Research Electronic Data Capture) software. A
total of 350 000 population were scheduled for the interview and 333 000 community people were reached. The
details on sample size calculation have been provided in
online supplemental file. After cleaning and validation,
data from 299 216 respondents were available for the
final analysis. Among the populations covered, 198 374
were adults (≥18 years) and 100 842 were children (0–17
years). Descriptive statistics were used to present the
sociodemographic characteristics of respondents. Non-
fatal burns were stratified by age groups, sex, and residence, and yearly incidence rates were calculated. All
rates were multiplied by 2 to present a yearly estimate as
a 6-month recall period was considered. To compare the
burn risk in different age groups, sex and residence, the
incidence rate ratio (IRR) was calculated. In all estimates,
a 95% CI was considered. Injury place, time and item
responsible for burns were presented using the descriptive table and graphs. Microsoft Excel, Open EPI-Info
software and SPSS V.23 were used for data analysis and
representation. STROBE (STrengthening the Reporting
of OBservational studies in Epidemiology) statement was
included by completing the STROBE checklist.

MATERIALS AND METHODS
Bangladesh Health and Injury Survey (BHIS) was a
community-
based large scale cross-
sectional survey
conducted between March and June 2016. The survey
used a multistage cluster sampling strategy based on
probability-proportion-to-size methodologies with separate urban and rural samples. Among 64 districts of Bangladesh, 16 were randomly selected. From each district,
one Upazila was randomly selected for the rural area. The
village (comprised around 300 households) was considered a cluster and 100 villages were selected from each
Upazila, whereas 80 households were selected from each
of the villages. For the urban area, a systematic sampling
technique was adopted to attain the required number of
households from mohallas/ward (cluster). Mothers were
preferred as respondents for children, if not available,

RESULTS
From figure 1, the households reported 5899 non-fatal
injuries among 100 842 children. With 437 cases, burn
injury was the fifth (7.41%) leading non-
fatal injury
among Bangladeshi children.

2

Case ascertainment
Any male or female aged between 0 and 17 years who
had a burn injury that resulted in a loss of 1 day of work,
school or ability to care for him or herself was included as
a case of non-fatal burn injury.
Patient and public involvement
Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of this
research.

Demographic characteristics of the respondent
The demographic features of the children are shown in
table 1. The majority of the 100 842 children surveyed
(31%, n=31 289) were in the 10–14 years age group,
followed by the 5–9 years age group, which accounted
for 28.2% of the total children. The infants (<1 year)
represented only 3.7% (n=3749) whereas the 1–4 years
and 15–17 years together contributed about 37% of the
respondents. Male children (51.8%) topped female children by a small margin in the survey and approximately

Abedin M, et al. BMJ Paediatrics Open 2022;6:e001412. doi:10.1136/bmjpo-2022-001412

bmjpo: first published as 10.1136/bmjpo-2022-001412 on 14 June 2022. Downloaded from http://bmjpaedsopen.bmj.com/ on August 15, 2022 by guest. Protected by copyright.

extends out to the family members.7 In Bangladesh,
Colombia, Egypt and Pakistan, 17% of children with burns
result in temporary disability and 18% have a permanent
disability—according to one study.3 About a quarter of all
burn injuries have been documented to afflict children
who are under the age of 16 years; many victims are quite
young and are under the 5 years age bracket.8
Progress has been made in high-income countries to
reduce the morbidity and mortality associated with burn
injuries. However, many of these advances in clinical care
and rehabilitation have not reached Bangladesh and most
other LMICs, even though nearly 90% of all burn injuries
occur in LMICs.3 With very few specialised burn management centres and trained professionals, management
of severe burns is challenging in Bangladesh.9 Globally,
limited population-based epidemiological survey data on
burn injury are available, and information on burn injuries is mostly documented from hospital-based surveys.
Previous studies have suggested that age, sex and residence are key predisposing factors for children to sustain
burn injuries.10 11 Furthermore, understanding the high-
risk activities that result in burns, as well as the most prevalent sites where burns occur, provided vital insights on
how to avoid as many burns as possible.
Bangladesh is undergoing an epidemiological transition, with injuries now outnumbering infectious diseases
as the leading cause of childhood mortality.12 Despite
the high incidence of non-
fatal burns in Bangladesh,
very few research studies have been attempted to characterise the nature, aetiology and risk factors comprehensively. The most recent burn injury study was almost two
decades ago, and new evidence on childhood burns in
Bangladesh is crucial for developing the most up-to-date
evidence-based interventions. The goal of this study is to
describe the epidemiology of non-fatal childhood burn
injuries from a large survey and to identify the high-risk
population, with the expectation that the findings will
serve as a guide to raise awareness and develop intervention strategies to reduce the burden of childhood burns
in Bangladesh.

Open access

Flow chart presents the proportional distribution of burns among all non-fatal injuries.

67% of the children (n=67 264) were from rural areas of
Bangladesh.
Distribution and incidence rate of non-fatal burns by age, sex
and residence
The overall annual incidence rate of non-
fatal burn
among Bangladeshi children was 866.7 (95% CI 785.6 to
947.8 per 100 000 children per year). Age stratified data
showed that the incidence rate of the burn was highest
among the 1–4 years age group of children (IR 2028.3,
95% CI 1761 to 2334.7) contributing to 45.3% of the
total burns. Six (1.4%) infants contributed to the total
Table 1 Sociodemographic characteristics of the study
population
Variable

Categories

No of
children (n)

Percentage
(%)

Age category

15–17 years
10–14 years

17 834
31 289

17.7
31.0

5–9 years

28 446

28.2

1–4 years

19 524

19.4

<1 year

3749

Male

52 250

51.8

Female

48 592

48.2

Urban
Rural

33 578
67 264

33.3
66.7

Sex
Residence

3.7

burns and had the lowest incidence rate with 320.1 non-
fatal burns per 100 000 infants (95% CI 13.1 to 733.8).
The 10–14 years and 15–17 years age groups combined
contributed to about 28% of the total burns in children.
The IRR presented in table 2 shows that the 1–4 years
children had 3.5 (95% CI 2.61 to 4.82) times higher risk
compared with the 15–17 years age group.
Female children were 56.5% (n=247) of the total burn
cases and had a 1.3 (95% CI 1.08 to 1.57) times higher
risk of burns compared with the male children. The
overall incidence rate in females was 1016.63 (95% CI
894.8 to 1153.3) per 100 000 children in a year. About
70% of burns occurred in rural areas. The children from
rural areas were found to have a higher incidence rate
(906.9) compared with the children living in urban areas
(786.2).
When broken down by sex, the difference in terms of
incidence rate becomes dramatic when female children
become 10 years and above; their burn risk goes much
higher; 720.3 vs 245.5 for males in the 10–15 years age
group and 934.9 vs 237.1 for males in the 15–17 years age
group. Infants and 5–9 years age group from the urban
area had a higher incidence of burns compared with
the rural area. On the other hand, residential variation
(rural vs urban) was not significant in this study (table 3).
Sources of non-fatal burns in children
Figure 2 presents the source of non-fatal burns among
children in Bangladesh. Hot liquid (44.7%), flames
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Figure 1
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Burn case
Variables

Categories

n (%)

Incidence rate/1 00 000 /year
(95% CI)

Incidence rate ratio (95% CI)

Age category

15–17 years
10–14 years

51 (11.7)
74 (16.9)

571.9 (430.3 to 757,9)
473.0 (374.1 to 597.1)

Reference
0.83 (0.58 to 1.18)

5–9 years

108 (24.7)

759.3 (626.0 to 920.1)

1.33 (0.95 to 1.85)

1–4 years

198 (45.3)

2028.3 (1761.1 to 2334.7)

3.55 (2.61 to 4.82)

<1 year

6 (1.4)

320.1 (130.1 to 733.8)

0.56 (0.24 to 1.30)

Male

190 (43.5)

727.3 (629.3 to 840.1)

Reference

Female

247 (56.5)

1016.6 (894.8 to 1153.3)

1.30 (1.08 to 1.57)

Urban
Rural

132 (30.2)
305 (69.8)

786.2 (660.5 to 935.1)
906.9 (809.3 to 1015.7)

Reference
1.15 (0.94 to 1.41)

Sex
Residence

(32.5%) and hot objects (20.7%) were identified as the
main causes of burns among children. There were 194
burn cases from hot liquid, where females sustained
about 60% of the injuries. About 36% of injuries were
from soups or liquid foods followed by cooking oil (23%)
and water (20%) as the hot liquid sources. Among the
141 (32.3%) burn cases that were caused by flames, 105
(74.4%) occurred from cooking fire (wood, leaf, cow
dung). Females contributed about 56% (n=82) of burns
cases due to cooking fires. About one-fifth (n=90) of the
total burns were sourced from hot objects, mostly from
cooking utensils and coal (60%). Male sustained more
burns (52%) than females from the hot object. Only 1%
of the total burns were sourced from chemical objects
(n=4) (online supplemental file).
Place of childhood non-fatal burns
Table 4 depicts the places where non-fatal burns among
children occurred. The three most common places
were the kitchen (n=266, 60.9%), yards (n=91, 20.8%)
and bedroom and living room (n=46, 10.5%). Gender
differential showed, for males, 52.6% occurred in the
kitchen, 24.7% in yards, and 11.1% in the bedroom and
living room whereas for females, 67.2% occurred in the

kitchen, 17.8% in yards and 10.1% in the bedroom and
living room.
Infants sustained an equal number of burns in the
kitchen and bed/living room. Kitchen was the prominent place for non-fatal burns with 60%, 50% and 65% of
the burns cases occurring here among the 1–4 years, 5–9
years and 10–14 years age groups, respectively. Yard was
the second most prevalent place accounting for 25% of
the total burn cases among 1–9 years children, and 20%
of the burn cases among 10–14 years children. Among
the 15–17 years children, above 80.0% of burn injuries
occurred in the kitchen (online supplemental file).
Time of occurrence for childhood non-fatal burns
The majority of injury incidences occurred between the
hours of 7:00 and 10:00, accounting for 34.8% of all
incidents. About 31% (n=135) of the burn occurrences
among children occurred between 11:00 and 14:00
hour, during the time when lunch is usually prepared.
Furthermore, 86 (19.7%) of the burn incidences were in
the evening (15:00–18:00 hour). Between the hours of
7:00 and 18:00, 373 (85.4%) non-fatal burns occurred.
About 15% (n=64) burns occurred at night. The results
are given in online supplemental file.

Table 3 Age distribution of the injured children by sex and geographical location
Age group

Male

Lower

Upper

Female

Lower

Upper

15–17 years
10–15 years

237.1
245.5

125.1
154.4

411.6
372.8

934.9
720.3

676.6
546.6

1259.2
932.4

5–9 years

719.3

544.4

933.0

802.3

610.4

1035.6

2048.7

1682.2

2470.0

2006.5

1633.2

2440.0

<1 year

1–4 years

318.1

81.4

864.2

322.1

82.4

875.8

Age group

Urban

Lower

Upper

Rural

Lower

Upper

15–17 years

1033.3

719.0

1439.4

876.3

659.8

1143

10–15 years

371.3

229.8

568.6

552.5

397.4

675.4

5–9 years
1–4 years
<1 year

4

817.6

533.2

1035.0

731

574.6

917.2

1571.3
541.5

1190.0
138.0

2063.0
1470.6

2269.5
227.1

1923.2
57.7

2660.0
618.2
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Table 2 Incidence rates of non-fatal burns among children by age, sex and residence
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Source of non-fatal burns in children.

DISCUSSION
Our goal is to use data from a large population-based
survey to investigate the current epidemiological distribution of non-fatal burn injury in Bangladeshi children.
In both the BHIS 2003 and the BHIS 2016, the burn
injury was placed fifth among all injury mechanisms in
children.13 Every year, more than 500 000 children in
Bangladesh suffer non-fatal burns, according to our estimates.
Children under the age of 5 accounted for nearly
half of the total cases in this study, making them the
most vulnerable category. The finding is consistent with
previous BHIS conducted in 2003, but the incidence rate
was three times higher in 2016.13 However, the rate of
burns in 2003 was much lower as the study considered
different operational definitions for the case ascertainment. Studies conducted in rural Bangladesh such as
the SoLiD project and two others in urban slum dwellers
also demonstrated that this age group is the most vulnerable.14–16 This age group was also found to be vulnerable
in epidemiological studies conducted in other developing countries such as India, Sri Lanka, Pakistan and
Taiwan.17–20 This high number of burns in children
under 5 years of age was largely due to their ability to start
walking and wandering around and trying to become
gradually independent from their parents.

Table 4 Places of non-fatal burn by gender among children in Bangladesh
Place of injury

Male
n (%)

Female
n (%)

Total
N (%)

Bed room and living room
Kitchen

21 (11.1)
100 (52.6)

25 (10.1)
166 (67.2)

46 (10.5)
266 (60.9)

Bathroom, veranda, playground

4 (2.1)

5 (2.0)

9 (2.1)

Yard

47 (24.7)

44 (17.8)

91 (20.8)

Roads/highway

4 (2.1)

4 (1.6)

8 (1.8)

Agricultural field

4 (2.1)

1 (0.4)

5 (1.1)

Industry/factory/workshop/market
Others

4 (2.1)
6 (3.2)

0 (0)
2 (0.8)

4 (0.9)
8 (1.8)
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Figure 2

The study found an overall higher non-fatal burn incidence among females than male children. Male children,
on the other hand, had a greater incidence according
to BHIS 2003. Furthermore, the female incidence rate
in older BHIS data was around three times lower than
that in contemporary BHIS data. However, several studies
around the world found similar female multitude,13 21–23
while some other studies produced disagreeing findings
as well.24 25 When broken down by sex by age groups,
the difference becomes dramatic when female children
become 10 years and above; their burn risk goes much
higher than same aged males. The increasing trend in
their adolescence is probably because they start to engage
in the kitchen environment and their lack of knowledge
on how to handle flammable substances.
The kitchen, as expected, has been identified as the
leading source of burn injury to children in the home,
followed by the yards (20.80%) and the bedroom and
living room (10.5%). Results had a similar pattern to the
previous BHIS 2003 survey.13 26 The similarity was also
found in many study outcomes in diverse regions.27–30
Other places had little contribution to burn injuries
among children. Lack of supervision by mothers and
caregivers, especially in rural areas might be one of the
possible factors behind this. Toddlers’ frequent movement in the kitchen and touching hot materials kept in
sight of them is an additional possibility. Safety measures
in the home environment are important which is mostly
lacking in LMIC settings,31 in general, correlated with
lower educational status among caregivers.32 Various
burn sources are exposed in Yard, which is largely in a
rural area where children play. Because small children
generally stay at home, there were few incidents outside
of these two areas. These were all unintended injuries,
it is possible that a lack of caution and monitoring is to
blame for burn injury.
In Bangladesh, a different pattern of non-fatal burns
was seen in both rural and urban areas. In total, 69% of
burns occurred in rural regions, and rural children were
shown to be at higher risk in every age category, with an
overall incidence rate of 906.87 per 100 000 per children
years. Most studies reported a higher incidence of burns

Open access
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Strength and limitations
This was the largest community-
based injury study in
a low/middle-
income country in the recent decade,
and it represents large-scale estimates of injury-related
morbidity. This large-scale community-based survey also
assisted in controlling for biases found in facility-based
surveys, such as reporting bias, age group bias and socioeconomic status bias. The study, however, had some
limitations. Because the responses were collected over a
6-month period, there was a risk of recollection bias, and
some mild to moderate burn cases may have gone unnoticed. To reduce recollection bias, parents were urged
to talk to other family members while documenting the
burn incident. Another source of potential bias is in the
estimation of annual non-
fatal burns incidence rates
from 6-month recall data, which was calculated by multiplying the 6-month rate by 2.

Patient consent for publication Not applicable.

CONCLUSION
Burns were found prevalent among Bangladeshi
preschool children. Female children are more likely to
suffer non-fatal burns, and the risk increases as they get
older. This research reveals a gap in prevention measures that must be addressed in order to lower the risk of
particular burns in children. Future studies should focus
on the causes and severity of burn injuries, as well as the
progress of burn prevention strategies and the development of appropriate interventions to reduce burn injuries.

ORCID iDs
Minhazul Abedin http://orcid.org/0000-0002-4783-3750
Saidur Rahman Mashreky http://orcid.org/0000-0001-7892-798X

Author affiliations
1
NCD and Mental Health Division, Centre for Injury Prevention and Research
Bangladesh, Dhaka, Bangladesh
2
Department of Noncommunicable Diseases, Bangladesh University of Health
Sciences, Dhaka, Bangladesh

6

Office of Executive Director, Centre for Injury Prevention and Research
Bangladesh, Dhaka, Bangladesh
4
Department of Epidemiology, Bangladesh University of Health Sciences, Dhaka,
Bangladesh
5
Department of Public Health, North South University, Dhaka, Bangladesh
6
Global Health Institute, North South University, Dhaka, Bangladesh
Acknowledgements We acknowledge the Directorate General of Health Services
(DGHS) for funding and technical support. The manuscript was prepared as an
academic exercise (Thesis) during Master of Public Health (MPH), and sincere
gratitude is due to the thesis supervisor, and academic mentors of the Department
of Public Health, North South University, Bangladesh.
Contributors MA: Conceptualized the manuscript, analyzed data, interpreted
results, and drafted the manuscript; SRM: Designed the study, implemented the
study, oversaw the quality control measures, guarantor of the study and reviewed
the manuscript; FNR: Interpreted results, and assisted in drafting the manuscript;
SR: Interpreted results, and assisted in drafting the manuscript; FR: Designed the
study, oversaw the quality control measures, and reviewed the manuscript; AH:
Interpreted results critically, conceptualized the manuscript, guided manuscript
writing, and critically reviewed it;
Funding The study was funded by the Directorate General of Health Services
(DGHS), Dhaka, Bangladesh.
Competing interests None declared.
Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.
Ethics approval This study involves human participants and was approved
by Ethical Review Committee of Centre for Injury Prevention and Research,
BangladeshERC Reference Number: CIPRB/ERC//2016/005. Participants gave
informed consent to participate in the study before taking part.
Provenance and peer review Commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request.
Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1 Price K, Lee KC, Woolley KE, et al. Burn injury prevention in low- and
middle- income countries: Scoping systematic review. Burns Trauma
2021;9:tkab037.
2 Rybarczyk MM, Schafer JM, Elm CM, et al. A systematic review of
burn injuries in low- and middle-income countries: epidemiology in
the WHO-defined African region. Afr J Emerg Med 2017;7:30–7.
3 World Health Organiation. Factsheet: burns, 2018. Available: https://
www.who.int/news-room/fact-sheets/detail/burns [Accessed 23 Dec
2021].
4 Mashreky SR, Shawon RA, Biswas A, et al. Changes in burn
mortality in Bangladesh: findings from Bangladesh health and injury
survey (BHIS) 2003 and 2016. Burns 2018;44:1579–84.
5 Mashreky SR, Bari S, Sen SL, et al. Managing burn patients in a fire
disaster: experience from a burn unit in Bangladesh. Indian J Plast
Surg 2010;43:S131–5.

Abedin M, et al. BMJ Paediatrics Open 2022;6:e001412. doi:10.1136/bmjpo-2022-001412

bmjpo: first published as 10.1136/bmjpo-2022-001412 on 14 June 2022. Downloaded from http://bmjpaedsopen.bmj.com/ on August 15, 2022 by guest. Protected by copyright.

in rural areas.33 34 In LMICs, the increased incidence of
burns among children in rural area is common, specifically from fire-related burns. In another study, Poverty,
low education of parents, and poor infrastructure of the
housing were found to be the cause of burns.35
Hot liquids were the most common cause of harm, with
girls suffering more burns than males in the majority of
cases. These findings matched those of studies undertaken in many countries and a WHO report.36–38 Females
when they become 10 years and above, start to engage
in cooking with or without their mothers’ presence or
supervision, and injuries from hot liquid and hot objects
are common among this group. In Bangladesh, boiling
rice water in the yard and boiling water for bathing in the
winter often spill on young children. Mothers often keep
hot food plates near the children’s sight. WHO reported
that a large number of child burn injuries occur from
flame.3 In Bangladesh, open space cooking practice
in rural areas with wood, dry leaf and cow dung often
produces uncontrolled flames which cause a substantial
number of burns in children.

Open access
22 Hemeda M, Maher A, Mabrouk A. Epidemiology of burns admitted to
Ain Shams university burns unit, Cairo, Egypt. Burns 2003;29:353–8.
23 Albertyn R, Bickler SW, Rode H. Paediatric burn injuries in Sub
Saharan Africa--an overview. Burns 2006;32:605–12.
24 Wardhana A, Basuki A. The epidemiology of burns in Indonesia’s
national referral burn center from 2013 to 2015. Burn Open 2017;1.
25 Li H, Yao Z, Tan J, et al. Epidemiology and outcome analysis of 6325
burn patients: a five-year retrospective study in a major burn center
in Southwest China. Sci Rep 2017;7:46066.
26 Mashreky SR, Rahman A, Chowdhury SM, et al. Non-Fatal burn is
a major cause of illness: findings from the largest community-based
national survey in Bangladesh. Inj Prev 2009;15:397–402.
27 Drago DA. Kitchen scalds and thermal burns in children five years
and younger. Pediatrics 2005;115:10–16.
28 Kumar V. Skin bank – the need of hour for burn treatment. Indian J
Burns 2018;26:1–2.
29 Wang S, Li D, Shen C, et al. Epidemiology of burns in pediatric
patients of Beijing City. BMC Pediatr 2016;16:166.
30 Oseni OG, Olamoyegun KD, Olaitan PB. Paediatric burn
epidemiology as a basis for developing a burn prevention program.
Ann Burns Fire Disasters 2017;30:247–9.
31 Kawalec A, Pawlas K. Home environment and burns in children.
Burns Open 2020;4:167–75.
32 Shi S, Yang H, Hui Y, et al. Epidemiologic characteristics, knowledge
and risk factors of unintentional burns in rural children in Zunyi,
Southwest China. Sci Rep 2016;6:35445.
33 Zhou B, Zhou X, Ouyang L-zhi, et al. An epidemiological analysis
of paediatric burns in urban and rural areas in South central China.
Burns 2014;40:150–6.
34 Möller H, Falster K, Ivers R, et al. High rates of hospitalised burn
injury in Indigenous children living in remote areas: a population data
linkage study. Aust N Z J Public Health 2018;42:108–9.
35 Dhopte A, Tiwari VK, Patel P, et al. Epidemiology of pediatric burns
and future prevention strategies-a study of 475 patients from a high-
volume burn center in North India. Burns Trauma 2017;5:1.
36 World Health Organization. Chidren and burns. world heal organ,
2008. Available: https://www.who.int/violence_injury_prevention/
child/injury/world_report/Burns_english.pdf [Accessed 21 Dec 2021].
37 Blom L, Klingberg A, Laflamme L, et al. Gender differences in burns:
a study from emergency centres in the Western Cape, South Africa.
Burns 2016;42:1600–8.
38 Alnababtah K, Khan S, Ashford R. Socio-Demographic factors and
the prevalence of burns in children: an overview of the literature.
Paediatr Int Child Health 2016;36:45–51.

Abedin M, et al. BMJ Paediatrics Open 2022;6:e001412. doi:10.1136/bmjpo-2022-001412

7

bmjpo: first published as 10.1136/bmjpo-2022-001412 on 14 June 2022. Downloaded from http://bmjpaedsopen.bmj.com/ on August 15, 2022 by guest. Protected by copyright.

6 Bailey ME, Sagiraju HKR, Mashreky SR, et al. Epidemiology
and outcomes of burn injuries at a tertiary burn care center in
Bangladesh. Burns 2019;45:957–63.
7 Wiechman S. Long term consequences of burn injuries. Handbook
of Burns 2012:15–25.
8 Bayat A, Ramaiah R, Bhananker SM. Analgesia and sedation
for children undergoing burn wound care. Expert Rev Neurother
2010;10:1747–59.
9 Biswas A, Abdullah ASM, Deave T, et al. Exploration of gaps and
challenges in managing burn injury at district and sub-district
government health care facilities in Bangladesh. Burns Open
2020;4:16–21.
10 Dhopte A, Bamal R, Tiwari VK. A prospective analysis of risk factors
for pediatric burn mortality at a tertiary burn center in North India.
Burns Trauma 2017;5:1–10.
11 Peck MD. Epidemiology of burns throughout the world. Part I:
distribution and risk factors. Burns 2011;37:1087–100.
12 Rahman F, Rahman A, Linnan M, et al. The magnitude of child
injuries in Bangladesh: a major child health problem. Inj Control Saf
Promot 2004;11:153–7.
13 Mashreky SR, Rahman A, Chowdhury SM, et al. Epidemiology of
childhood burn: yield of largest community based injury survey in
Bangladesh. Burns 2008;34:856–62.
14 He S, Alonge O, Agrawal P, et al. Epidemiology of burns in rural
Bangladesh: an update. Int J Environ Res Public Health 2017;14:381.
15 Alonge O, Agrawal P, Talab A, et al. Fatal and non-fatal injury
outcomes: results from a purposively sampled census of
seven rural subdistricts in Bangladesh. Lancet Glob Health
2017;5:e818–27.
16 Alamgir M, Mahboob S, Ahmed KS. Pattern of injuries among
children of urban slum dwellers in Dhaka City. Journal of Dhaka
National Medical College &Amp; Hospital 2012;18:24–8.
17 Mahalakshmy T, Dongre AR, Kalaiselvan G. Epidemiology of
childhood injuries in rural Puducherry, South India. Indian J Pediatr
2011;78:821–5.
18 Lau YS. An insight into burns in a developing country: a Sri Lankan
experience. Public Health 2006;120:958–65.
19 Iqbal T, Saaiq M. The burnt child: an epidemiological profile and
outcome. J Coll Physicians Surg Pak 2011;21:691–4.
20 Chien W-C, Pai L, Lin C-C, et al. Epidemiology of hospitalized burns
patients in Taiwan. Burns 2003;29:582–8.
21 Justin-Temu M, Rimoy G, Premji Z, et al. Causes, magnitude and
management of burns in under-fives in district hospitals in Dar ES
Salaam, Tanzania. East Afr J Public Health 2008;5:38–42.

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

BMJ Paediatrics Open

SUPPLEMENT
Determination of the Sample Size
In BHIS 2005, the injury mortality rate was 50/100,000 population per year. In BHIS 2016,
considering injury mortality 50 per 100,000 at 95% confidence interval and 15% of precision the
total sample size is 341,163. The total sample size would be double as the design effect is 2 due to
two stage cluster sampling method of the survey. However, considering the time and logistic
issues, two-year recall period was used in the survey, which again fix the sample size as 341,163.
Again, considering the 2.5% non-response rate, the sample size has been calculated as 361,690.
So, at least the rounded sample size of 350,000 population would be covered under this survey.
Following formula was used to calculate the sample size.
𝑛=

𝑍 2 pq
𝑑2

Where, Z= 1.96, p = 0.0005, q (1-p) = 0.9995 and d (precision level) = 0.000075

Place of injury by age group
Bedroom
and Living
room
Infant
1-4
years
5-9
years
10-14
years
15-17
years

Kitchen

Bathroom,
Veranda,
Playground

Yard

Roads
/Highway

Agricultural
field

Industry/Facto
ry/Workshop/
Market

Others

3 (50)
23 (11.6)

3 (50)
118 (59.6)

0 (0)
4 (2)

0 (0)
47 (23.7)

0 (0)
2 (1)

0 (0)
1 (0.5)

0 (0)
0 (0)

0 (0)
3 (1.5)

14 (13)

56 (51.9)

2 (1.9)

28 (25.9)

2 (1.9)

2 (1.9)

2 (1.9)

2 (1.9)

3 (4.1)

48 (64.9)

3 (4.1)

14 (18.9)

2 (2.7)

2 (2.7)

1 (1.4)

1 (1.4)

3 (5.9)

41 (80.4)

0 (0)

2 (3.9)

2 (3.9)

0 (0)

1 (2)

2 (3.9)
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Time of Injury
Time of injury
3 am-6am
7am-10am
11am-2pm
3pm-6pm
7pm-10pm
11pm-2am

Number of injuries (n)
9
152
135
86
54
1

%
2.1
34.8
30.9
19.7
12.4
0.2

Source of Injury
Source
Cooking water
Cooking water
Cooking oil
Tea/coffee
Soup/other liquid food
Rice water
Others (not coded)
Don’t know
Total

Source
Cooking fire( wood, Leaf,
cow dung )
Gas fire
Heating fire
Work-place source
Residential or house fire
Kerosene lamp
Candle Fire
Others (not coded)
Total

Hot Liquid
n
38
4
45
9
70
24
2
2
194

Flame
n
105

%
19.6
2.1
23.2
4.6
36.1
12.4
1.0
1.0
100.0

%
74.5

6
8
2
3
9
2

4.3
5.7
1.4
2.1
6.4
1.4

6
141

4.3
100.0

2
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Hot Object
Source
Cooking utensils

n
30

%
33.3

Coal
Iron
Muffler/engine part

24
5
9

26.7
5.6
10.0

Workplace source

6

6.7

Others (not coded)

12

13.3

Don’t know

4

4.4

Total

90

100.0

Chemical
n
3

%
75.0

Other

1

25.0

Total

4

100.0

Source
Lime

Source of Injury by Sex
Sex
Cooking
fire( wood,
Leaf, cow
dung )
Male

n

Female

%
n
%

Gas
fire

n

Source of Flame
Work- Residential
place
or house
source
fire

Total
Kerosene
lamp

Candle
Fire

Others
(not
coded)

46

2

3

2

1

2

1

2

59

32.6%
59
41.8%

1.4%
4
2.8%

2.1%
5
3.5%

1.4%
0
0.0%

.7%
2
1.4%

1.4%
7
5.0%

.7%
1
.7%

1.4%
4
2.8%

41.8%
82
58.2%

Sex

Male

Heating
fire

Cooking
water

Cooking
water

17

1

Source of Hot Liquid
Cooking Tea/coffee Soup/other
oil
liquid
food
16
5
31

Total
Rice
water
5

Others
(not
coded)
1

Don’t
know
1

77
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Female

%
n
%

8.8%
21
10.8%

.5%
3
1.5%

8.2%
29
14.9%

Cooking
utensils

Coal

Iron

14
15.6%
10
11.1%

2
2.2%
3
3.3%

Sex

Male
Female

2.6%
4
2.1%

16.0%
39
20.1%

2.6%
19
9.8%

.5%
1
.5%

Muffler/engine
part

Workplace
source

6
6.7%
3
3.3%

3
3.3%
3
3.3%

Others
(not
coded)
8
8.9%
4
4.4%

.5%
1
.5%

12
13.3%
18
20.0%

39.7%
117
60.3%

Total

Source of Hot object

n
%
n
%
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Don’t
know
2
2.2%
2
2.2%

47
52.2%
43
47.8%
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