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Introduction

Many children die each year as a result of a burn; many more suffer burn-related
disabilities and disfigurements leading to considerable personal and economic effects for
both individuals and their families. A range of factors put children at particular risk of
burns including age, gender, and environmental issues such as supervision and housing.
However, by applying successful primary preventive public health interventions that
encompass educational, environmental, and legislative approaches and appropriate
medical care, it is possible to reduce the mortality and morbidity from burns.

Subject

The World Health Organization (WHO) defines a burn as “an injury to the skin or other
organic tissue caused by thermal trauma” which occurs when “the skin or other tissues
are destroyed by hot liquids (scalds), hot solids (contact burns) or flames (flame burns).”
Similar injuries due to radiation, radioactivity, electricity, friction or contact with
chemicals are also considered as burns.

Globally, burns are a major cause of death with more than 95,000 children aged under 20
years dying annually from burn related injuries.” Generally, children under 5 are at
greatest risk of burns related mortality with global rates of 10.1 and 6.8 deaths per
100,000 population for children under 1 year old and aged 1 to 4 years old, respectively. >

Problems

Inequalities exist in childhood death and injury rates from burns. Worldwide death rates
from burns in low- and middle-income countries are eleven times higher than that in
higher income countries.” Moreover, such inequalities persist within countries. In the UK
children of families in the lowest socioeconomic group are 37.7 times more likely to die
from exposure to smoke, fire and flames than children from families in the highest
socioeconomic group.’ In the UK and Australia, children from more deprived areas are
more likely to suffer a burn-related injury and be admitted to hospital for a burn or scald
than children from less deprived areas.*®
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The risk factors for burns and consequent prevention practices differ with age and
development of a child, thus requiring a continual process of risk assessment. While
infants are at greater risk of scalds from hot liquids and burns from house fires, older
children, especially boys, are at greater risk due to playing with fire and access to
smokers materials. Girls’ greater participation in cooking, possibly on open fires
increases their risk of burns injury.”

The consequences of a nonfatal burn can be significant and long term. The injured child
may have to cope with physical and psychological effects of a burn such as pain and lack
of self-esteem due to scarring.”” Burns on the hands can result in severe functional
impairment. Severe burns may require long term or repeated hospitalizations which cause
psychological and economic stress on the family. In terms of health care, burns can be
very costly.”"!

Research Context

In relation to other public health problems, burns provide a large and diverse research
environment. In terms of prevention, research is needed for primary, secondary and
tertiary prevention and there are a considerable number of mechanisms to be researched,
as evidenced by the range of risk factors. The picture is further complicated by the need
for priorities at different ages. The existence of inequalities both between and within
countries necessitates the investigation of potential risk factors and culturally-appropriate
prevention approaches for diverse population groups.

Key Research Questions

How do we address the inequalities in burns related morbidity and mortality?

How can we demonstrate links from an intervention to injury outcomes rather than
intermediate outcomes?

How do we enable policy makers and practitioners to implement what is known to be
effective?

Recent Research Results
Three general approaches are advocated for reducing burn injuries in children; education,
environmental (including engineering) and legislation."

A recent systematic review found that home safety education with the provision of safety
equipment, is effective in increasing burn prevention practices.'” Risk Watch, a school-
based educational program improved fire and burn safety knowledge and skills in
children"® and an information folder to the relatives of young children increased their
knowledge on risks of burns.'* However, the effect of these educational interventions on
burn injury rates is unknown.

An audit of first aid treatment received by children attending a hospital in Australia for a
burn injury found that while 80.2% received cold water as a first treatment, only 12.1%
had cold water applied for the recommended 20 minutes."
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While 95% of US households reported having at least one installed smoke alarm and 52%
a fire escape plan, only 15% tested their alarm once a month and 16% practiced their
escape plan once every 6 months.'® Authors of a large scale smoke alarm giveaway
program conclude that such programs are of little benefit unless alarm installation and
maintenance is assured.'” A recent systematic review found that families receiving home
safety education were more likely to possess a functioning smoke alarm than control
group families who did not receive education, with a larger effect size for studies that
also provided smoke alarms.'?

Smoke alarms are a relatively cheap and easy-to-install burns prevention tool. However,
they rely on regular testing to ensure they are fully functioning and careful positioning to
reduce the likelihood of false alarms,'® hence the importance of home safety education as
an essential element of any smoke alarm intervention.'?

Legislation has successfully regulated the installation of smoke detectors, reduced the
temperature of hot tap water and promoted child-resistant lighters.>'*"**° In New South
Wales, following the introduction of regulations requiring that all new water installations
should have hot water tap temperatures not exceeding 50°C, hospital admission rates for
scalds from hot tap water has reduced by 6% a year.”'

The incidence of burn injuries from hair straighteners is increasing. Straighteners have
been found to stay dangerously hot for up to 44 minutes after being turned off.** This
raises burn prevention issues for both parents and manufacturers to address.”

An examination of cooking-related burn injuries found that the most common mechanism
for injury resulted from a child pulling down a hot liquid from a higher level.”* A study in
America found that of 104 non tap water scalds in children, 8.7% were caused by
children aged between 18 months and 4 years who removed hot liquid from a

microwave.”> Microwave doors should be adjusted so they cannot be opened by young
children.”

Thermostatic mixing valves fitted in the homes of families in disadvantaged communities
have recently been found to be effective at reducing bath hot tap water temperatures.*®

Research Gaps
There should be further research into the role of alcohol in incidents leading to burn
injuries and parents’ ability to supervise children.”’

Studies are needed to investigate the barriers and facilitators to implementing known
effective burns prevention interventions.

In relation to home safety education, especially with the provision of safety equipment,
large well-conducted observational studies are needed.'?

Studies are also needed to investigate the effectiveness of community-based injury
prevention programs to prevent burns and scalds in children.*®
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Conclusions

Epidemiological evidence indicates that burns are a leading cause of death, disability and
suffering in children. In addition, it is clear that some children are at much greater risk of
burn injury than others and that the risk factors associated with a burn depend both on the
child’s culture and developmental age. The consequences of a severe burn are significant
and long term. In parts of certain high-income countries much has been done to lower the
burden of burn injury. Effective strategies exist for primary prevention and advances in
medical care ensure survival rates after burns have improved significantly for children in
high-income countries.”’

Current research findings indicate that broad approaches such as environmental
modification (including engineering), legislation and education can be effective in
reducing burn injuries. However, a combination of these approaches may be most
effective.’® It is vital that burn prevention is given higher priority by policy makers and
the general public.

Implications for Parents, Services and Policy

A coordinated and multifaceted public health approach is needed linking primary,
secondary and tertiary prevention. The health and economic benefits for children,
families and society are significant. Effective burn prevention and care is
multidisciplinary and multi-sectoral and includes fire fighters, health providers, the
housing sector, local and national government, and burn survivor groups. Partnerships are
essential to fully address burn prevention.

Legislation and policies on burn prevention are needed particularly in relation to smoke
detectors, hot water heaters, cigarette lighters, reduced ignition propensity cigarettes and
flame-resistant children’s sleepwear.

Parents should ensure that they have a working smoke alarm on every level of their
home, that bath water temperature is correctly controlled, that matches and cigarette
lighters are kept out of young children’s reach, and that hot drinks are kept away from
young children. Local public health programs will need to support families in their burn-
prevention activities by providing education and possibly safety equipment.
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