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ABSTRACT
Every year, over 875 000 children between 0 and 18 

years of age die as a result of unintentional injuries (UIs), 

with a higher proportion occurring in low- and middle-

income countries (LMICs): the WHO 2008 World Report 

on Child Injury Prevention shows a child UI death rate 

3.4 times greater in LMICs than in high income countries 

(HICs) (41.7 per million vs 12.2 per million, respectively). 

Deaths due to injuries from drowning, burns and falls 

are signifi cantly higher among LMICs at 7.8, 4.3 and 

2.1 per million, respectively, as compared to HICs with 

1.2, 0.4 and 0.4 per million, respectively. The authors 

present a review of childhood UIs in LMICs undertaken 

to determine demographic and socioeconomic risk 

factors. As in industrialised settings, age, gender and 

social deprivation are signifi cant factors in determining 

UI-related vulnerability among children. However, 

certain patterns are unique to LMICs, including road 

traffi c injuries among child pedestrians, drowning and 

accidental paraffi n poisoning. These demand contextual 

understanding and the implementation of appropriate 

injury control measures, which are currently inadequate.

INTRODUCTION
Unintentional injuries (UIs) among children are a 
major and largely preventable cause of death and 
disability in low and middle income countries 
(LMICs) with preventive legislation hopelessly 
inadequate to protect this vulnerable population. 
Existing studies indicate that UI rates are signifi -
cantly higher in LMICs compared to high income 
countries (HICs).1–3 Figure 1 shows the dispro-
portionate burden of UIs on children in LMICs. 
With the high injury rates and poor identifi cation 
of injuries as risk factors, the situation could be 
likened to human rights abuse.

Children are more vulnerable to UIs due to 
their curiosity to experiment and explore their 
surroundings coupled with an inability to under-
stand or perceive danger.3 4 Children are also at 
risk of worse injury due to their smaller size and 
physiological immaturity. In addition, the bur-
den of injury is greater among children since they 
have more years ahead of them to be affected by 
disability.3

Despite higher rates of injury-related mortal-
ity among children, there is little policy focus on 
the subject in LMICs. The lack of recognition of 
the magnitude of the problem is refl ected in the 
poor availability and monitoring of data, and the 
dearth of effective prevention strategies to reduce 
injury mortality.

This paper attempts to: (1) undertake a review 
of the literature on UIs among children in LMICs; 
(2) explore the various associated socio-cultural 

and demographic factors; and (3) explore context-
specifi c patterns in injuries and injury prevention.

METHODOLOGY
A literature review was undertaken of original 
research articles on UIs among children <18 years 
of age in LMICs. Keywords used in the search 
were unintentional injuries (including specifi c 
terms such as burns, drowning, poisoning), chil-
dren, accidents, injuries, and middle- and low- 
income countries. UIs, the focus of this paper, 
include falls, burns, drowning, road traffi c injuries 
(RTIs) and unintentional poisoning.5 Intentional 
injuries such as suicide, violence and abuse, and 
injuries as a result of war were excluded. Injuries 
to special populations (for instance, among differ-
ently-abled children) were also excluded. Studies 
carried out and published between 1990 and 
2011 were considered. The search for web-based 
articles was conducted using Google Scholar 
and other search engines, digital archives and 
e-resources such as JSTOR, Oxford Journals, The 
Lancet, Sage Journals Online and BMJ Journals. 
Only full-text articles in English that described 
UIs among children according to the inclusion 
criteria were reviewed.

The search identifi ed 64 full text articles on 
injuries. However, 35 articles were excluded since 
they considered HICs or did not focus on children. 
The remaining 29 (25 original studies and four 
reviews) full text articles in English on injuries 
among children in LMICs were included in the 
study and categorised as follows:

Facility/hospital-based studies – 14 ▶

Community-based studies – 5 ▶

Review (including systematic reviews) articles – 4 ▶

Studies on socioeconomic factors and child  ▶

UIs – 3
Parental perception and home environment in  ▶

relation to child UIs – 3.
Of the 29 articles reviewed, 16 were from South 

Asia, seven from Africa, two from the Western 
Pacifi c Region, one from the eastern Mediterranean 
region, and the remaining three addressed devel-
oping countries (LMICs) in general.

EPIDEMIOLOGY
A number of predictable social, demographic and 
economic factors in LMICs are associated with 
vulnerability to UIs in childhood. For instance, 
age, gender and socioeconomic status are sig-
nifi cant factors related to UI vulnerability. The 
WHO and UNICEF data given in table 1 reveal the 
higher UI mortality in LMICs and show that boys 
are more vulnerable to most forms of UIs in all age 
groups. There are two exceptions: girls are more 
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vulnerable to fi re-related injuries in all age groups and girl chil-
dren below the age of 1 seem to be at greater risk than boys 
for all UIs (discussed below). Fourteen of the 25 original stud-
ies reviewed for this paper (listed in the online supplementary 
appendices) show a greater male susceptibility to injury; the 
highest number of injuries occur in the home and children are 
mostly injured while at play or taking part in leisure activities. 
Falls were the most common form of injury occurring in the 
home due to poor safety measures.6 7

SUMMARY OF FINDINGS
Gender
Most of the studies reviewed here show a higher injury 
prevalence among male children. Explanations for this 
include the fact that male children take more risks and are 
more impulsive than girls. Also, culturally, boys are given 
relatively greater freedom to explore their environment.1 
Interestingly however, girl children in LMICs have a higher 
prevalence of fi re-related injuries (table 1).3 8 9 The gender-
based roles that girls play from an early age involve exposure 
to cooking in open and unsafe kitchens1 and attending to 
younger siblings while mothers cook, which could contrib-
ute to this pattern. Use of clothing with a higher risk of fi re-
related accidents may also predispose to burns rather than 
other forms of injury.3 Furthermore, the higher prevalence 
of all forms of UI mortality among girl children below the 
age of 1 is a disturbing factor. A study by Giashuddin et al in 
Bangladesh throws light on the vulnerability of the female 
child to mortality following injury compared to boys due to 
the preferential treatment towards boys in seeking medical 
attention.10 In countries like India where domestic violence-
related burns and deaths among women and young girls are 
common, the intent of injury is crucial. Thus, a gender-based 

Figure 1 Unintentional injury mortality for 0–14-year-old children 
(in thousands) by income group. HIC, high-income countries; LIC, 
low-income countries; MIC, middle-income countries; OUI, other 
unintentional injuries. 
Source: The Global Burden of Disease, 2004 Update

Table 1 Estimated mortality level of the world by sex, age and income level per 100 000, 2004

Injury types
Income 
level

<1 Years 1–4 Years 5–9 Years 10–14 Years 15–19 Years

Boys Girls All Boys Girls All Boys Girls All Boys Girls All Boys Girls All

All unintentionalinjuries LMIC 99.7 106.4 102.9 51.0 48.2 49.7 41.4 33.4 37.6 30.0 21.3 25.8 53.3 31.2 42.6
HIC 39.2 16.3 28.0 10.0 6.9 8.5 6.9 4.3 5.6 7.9 4.3 6.1 34.6 12.7 23.9
All 94.3 98.1 96.1 47.2 44.3 45.8 38.1 30.6 34.4 27.8 19.6 23.8 51.4 29.3 40.6

Road traffi cinjuries LMIC 11.1 7.8 9.5 10.4 8.9 9.7 14.3 10.1 12.3 9.2 4.7 7.0 23.3 7.6 15.7
HIC 15.6 2.7 9.3 2.7 2.5 2.6 3.0 2.3 2.6 4.1 2.5 3.3 24.5 10.3 17.6
All 11.5 7.4 9.5 9.7 8.3 9.0 13.3 9.3 11.4 8.7 4.5 6.6 23.4 7.9 15.9

Falls LMIC 7.2 4.0 5.7 2.3 2.1 2.2 2.4 1.9 2.2 1.3 0.8 1.0 2.8 1.6 2.2
HIC 2.4 0.6 1.5 0.5 0.2 0.4 0.3 0.1 0.2 0.2 0.1 0.2 1.0 0.2 0.6
All 6.8 3.7 5.3 2.1 1.9 2.0 2.2 1.8 2.0 1.2 0.7 1.0 2.6 1.5 2.1

Drowns LMIC 6.7 10.6 8.6 12.7 8.2 10.6 8.5 5.4 7.0 9.1 4.4 6.8 10.0 4.2 7.2
HIC 2.0 0.9 1.5 2.8 1.3 2.1 1.2 0.4 0.9 1.0 0.3 0.6 2.7 0.3 1.5
All 6.4 9.8 8.0 11.8 7.6 9.8 7.8 4.9 6.4 8.3 4.0 6.2 9.3 3.8 6.6

Fire-relatedinjuries LMIC 9.1 13.2 11.1 6.6 8.4 7.5 2.7 2.9 2.8 1.4 2.6 2.0 1.8 6.6 4.1
HIC 0.8 0.4 0.6 0.8 0.7 0.8 0.5 0.4 0.5 0.3 0.3 0.3 0.3 0.2 0.2
All 8.4 12.0 10.1 6.1 7.6 6.8 2.5 2.7 2.6 1.3 2.4 1.8 1.6 6.0 3.7

Poisoning LMIC 5.8 4.1 5.0 3.2 2.2 2.7 1.4 1.3 1.4 1.3 1.4 1.3 2.1 2.1 2.1
HIC 1.4 0.2 0.8 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.1 2.0 0.7 1.4
All 5.4 3.7 4.6 2.9 2.0 2.5 1.3 1.2 1.2 1.1 1.2 1.2 2.1 2.0 2.0

Other unintentionalinjuries LMIC 59.7 66.9 63.1 15.7 18.5 17.1 12.1 11.8 12.0 7.9 7.5 7.7 13.4 9.1 11.3
HIC 17.0 11.7 14.4 3.1 2.0 2.6 1.9 1.0 1.4 2.2 1.0 1.6 4.2 1.0 2.6

 All 55.9 61.6 58.7 14.5 16.9 15.7 11.1 10.7 10.9 7.3 6.8 7.1 12.4 8.2 10.4

Source: World report on child injury prevention, WHO & UNICEF, 2008.
Other injuries include smothering, asphyxiation, choking, animal or snakebites, hypothermia and hyperthermia as well as natural disasters.
HIC, high-income countries; LMIC, low and middle income countries.

understanding of child UIs in LMICs is critical for the explo-
ration of cultural factors that might frustrate injury control 
measures. The problem is further complicated by poor pro-
tocols for death registration.

Age
Injury patterns are age related. Younger children are more vul-
nerable to injuries in the home such as poisoning (from house-
hold agents like paraffi n/kerosene), burns and falls, while older 
children show greater vulnerability to RTIs while walking or 
cycling.11–15 Children above the age of 5 are highly vulnerable to 
all forms of UI16 17 due to their level of mobility, increased exposure 
to the environment and decreased level of supervision, although 
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cognitively they have not yet developed fully.3 4 6 7 Ironically, chil-
dren above 5 receive less attention than those below 5 due to the 
greater attention given to under-5 mortality from infectious dis-
eases, an ongoing serious situation in LMICs.16

Social class
There is an inverse association between socioeconomic status 
and injury. Poorer families are more vulnerable and exposed to 
hazards in and outside the home, thus increasing vulnerabil-
ity to injury among their children.6 10 12 15 18–20 In Bangladesh, 
poor children are 2.8 times more likely to die following 
 injury.10 Some of the factors inherent to social deprivation that 
increase the risk of child injury include fl oor level cooking, 
poor storage of hazardous materials such as kerosene, lack of 
safe play areas, supervision of young children by their older 
siblings and lack of appropriate safety measures in and around 
the home. This situation also pertains in lower socioeconomic 
areas in developed countries such as Australia and the United 
Kingdom, especially for RTIs.

PREVENTIVE STRATEGIES
Acknowledging child UIs as a public health concern and 
spreading awareness requires contextual interventions. The 
traditional approach of the three Es of injury control, namely 
enforcement, education and engineering, needs to become 
context specifi c with multiple collaborators. Contextual under-
standing enables injury control measures to be prioritised.

Enforcement of legislation indicates state awareness of the 
importance and urgency of the problem.1 However, in LMICs 
laws around injuries are inadequate and seldom proactive. 
While some measures such as zero tolerance of driving while 
intoxicated entail strict penalties and imprisonment for drunk 
drivers, laws concerning product and infrastructure safety 
requirements are still at an early stage. Child-resistant con-
tainers for poisonous household substances reduce accidental 
poisoning but are not yet mandatory by law.26

Education is an effective tool to prevent injuries. In settings 
lacking skilled health care workers, in collaboration with non-
governmental organisations ‘barefoot’ health care workers 
could be trained to enhance awareness among families and 
conduct community-based surveys. Focussed education on 
specifi c injury measures might be more effective than gen-
eral awareness. For instance, training in fi rst aid measures for 
kerosene/paraffi n poisoning needs to be provided (especially 
in African countries) to ensure that caretakers do not induce 
vomiting in children, which could lead to further damage.21 22

Engineering measures to prevent injuries, such as environ-
mental and product modifi cation, need extensive explora-
tion in LMIC settings. Lane separation for different type of 
vehicles, the diversion of traffi c away from residential areas, 
the installation of safety devices in the home, school and cars, 
the provision of safe play spaces, the manufacture of safe toys 
for children, and child-proof caps on medicine and household 
chemical containers are some of the injury control measures 
that would ensure a safer environment for children.

In addition, improved emergency trauma care and improved 
rehabilitation services are paramount in ensuring better recovery. 
Hyder et al in their study on injuries among children under 5 years 
of age in South Asia state that 60% of paediatric admissions are 
due to injuries and that hospitals are poorly equipped to deal with 
these patients.2 Furthermore, global surveillance of injuries leads 
to better comprehension and comparisons on a larger scale.

WHY THE INERTIA?
UIs have not received the requisite attention from researchers, 
legislators and policy makers due to:

Lack of awareness of the severity of child UIs coupled with  ▶

the poor availability of data in LMICs.
Injuries are considered ‘accidental’ with the onus mainly on  ▶

the victims and their caretakers, thus absolving the author-
ities (such as legislators and policy makers) from responsi-
bility, which is unhelpful for tackling the issue.

Table 2 Specifi c instances of unintentional injuries in LMICs

 Drowning in Bangladesh
Paraffi n poisoning in African 
countries RTIs in developing countries Falls in India

Special factors Accidental drownings in Bangladesh 
mostly occur in natural water bodies 
like ponds, in contrast to HICs where 
drownings occur mostly in swim-
ming pools.1 14 23

Children between 1 and 2 years of 
age are most vulnerable to drown-
ing.11 14 23 24

In African countries like Kenya and 
Malawi, and in Jordan, the majority 
of accidental poisonings involve 
paraffi n.
Children below 2 years of age 
are the most vulnerable, with the 
majority of injuries occurring in the 
summer.21 22 25

Unlike in HICs, RTIs among children 
in developing countries mostly 
affect pedestrians and bicyclists.1

Children above 5 years of age 
are more vulnerable due to their 
greater mobility and freedom.1 12

Falls are the most prevalent form 
of unintentional injury in India.6 7 12

Falls occur mostly from rooftops, 
staircases, windows, and into 
bore wells and manholes due to 
poor safety measures.

Similarities The majority of child drownings 
occur while the child is at play.23

Lack of safety measures is a major 
concern in prevention.
There is a lack of information and 
research on fi rst aid best practice.

Storage of household chemicals 
in beverage bottles and within the 
reach of children.
Poor knowledge of fi rst aid 
for paraffi n poisoning where 
inducing vomiting creates further 
complications.21 22

Most RTIs occur while children are 
at play.
Structural factors like households 
opening directly into streets pose a 
greater danger to younger children.

Falls among children occur mostly 
during play.
Main causes include poor safety 
measures in the home like lack of 
banisters or window panes, poor 
or missing rooftop fencing, open 
bore wells and manholes.6 7

Suggestions for injury 
prevention/control

Fencing of homes suggested as a 
more feasible option than fencing off 
water bodies.14

Further research on traditional fi rst 
aid practices like the spinning of a 
drowned child to remove water (the 
benefi ts and harms) is necessary to 
develop safer fi rst aid practices.

Introducing child resistant cans 
has been proven to be an effective 
technique.26

Safe storage of household 
chemicals.
Educating caregivers on appropri-
ate fi rst aid techniques.
Overall less reliance on kerosene 
within the household.13

Lane separation for pedestrians 
and motorised vehicles.
Developing safe play areas.

Smoother land surfaces in the 
home to cushion falls.6 7

Use of safety measures in the 
home and on the streets.
Safe and separate ground level 
play areas.

The unintentional injuries in LMICs listed in the table emphasise the need to include household structural and behavioural factors in any review of injury control measures. 
HIC, high-income countries; LMICs, low- and middle-income countries; RTI, road traffi c injuries.
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Competing health priorities and greater focus on communi- ▶

cable diseases and malnutrition, especially in the 0–5-year-
old age group, have sidelined UIs.
Poor research on injuries and lack of clarity on contributory  ▶

factors further compound the inertia.

DIRECTIONS FOR FUTURE RESEARCH
Child UIs are afforded little attention in LMICs and even less 
legislative commitment. The present review has described 
some of the defi cits. We feel the following topics are worthy 
of future research:

Gender vulnerability to UIs needs to be scrutinised further  ▶

due to the various sociocultural factors that favour male 
children.
Collaborative research endeavours that explore the medi- ▶

cal, sociocultural and spatial concerns around child UIs 
would help provide greater clarity.
Contextual understanding of the factors leading to child  ▶

UIs needs to be explored in parallel with developing univer-
sal surveillance systems to ensure effective injury control 
measures.
The role of barefoot community health workers as key  ▶

resources in educating families and conducting community 
surveys needs further investigation.
Environmental and product modifi cations as potential  ▶

effective injury control measures must be explored and 
implemented in LMICs.
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