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ABSTRACT

Burns are responsible for significant mortality and morbidity worldwide and are among the
most devastating of all injuries, with outcomes spanning the spectrum from physical
impairments and disabilities to emotional and mental consequences. Management of burns
and their sequelae even in well-equipped, modern burn units of advanced affluent societies
remains demanding and extremely costly. Undoubtedly, in most low and middle income
countries (LMICs) with limited resources and inaccessibility to sophisticated skills and
technologies, the same standard of care is obviously not possible. Unfortunately, over
90% of fatal fire-related burns occur in developing or LMICs with South-East Asia alone
accounting for over half of these fire-related deaths. If burn prevention is an essential part of
any integrated burn management protocol anywhere, focusing on burn prevention in LMICs
rather than treatment cannot be over-emphasized where it remains the major and probably
the only available way of reducing the current state of morbidity and mortality.

Like other injury mechanisms, the prevention of burns requires adequate knowledge of
the epidemiological characteristics and associated risk factors, it is hence important to
define clearly, the social, cultural and economic factors, which contribute to burn causation.
While much has been accomplished in the areas of primary and secondary prevention of
fires and burns in many developed or high-income countries (HICs) such as the United States
due to sustained research on the epidemiology and risk factors, the same cannot be said for
many LMICs. Many health authorities, agencies, corporations and even medical personnel
in LMICs consider injury prevention to have a much lower priority than disease prevention
for understandable reasons. Consequently, burns prevention programmes fail to receive the
government funding that they deserve.

Prevention programmes need to be executed with patience, persistence, and precision,
targeting high-risk groups. Depending on the population of the country, burns prevention
could be a national programme. This can ensure sufficient funds are available and lead to
proper coordination of district, regional, and tertiary care centres. It could also provide for
compulsory reporting of all burn admissions to a central registry, and these data could be
used to evaluate strategies and prevention programmes that should be directed at beha-
vioural and environmental changes which can be easily adopted into lifestyle. Particularly in
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LMICs, the emphasis in burn prevention should be by advocating change from harmful cultural
practices. This needs to be done with care and sensitivity.

The present review is a summary of what has already been accomplished in terms of burn
prevention highlighting some of the successes but above all the numerous pitfalls and failures.
Recognizing these failures is the first step towards development of more effective burn
prevention strategies particularly in LMICs in which burn injury remains endemic and asso-
ciated with a high mortality rate. Burn prevention is not easy, but easy or not, we have no
options; burns must be prevented.

© 2008 Elsevier Ltd and ISBI. All rights reserved.
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1. Introduction countries (LMICs) difficulties experienced in burn care are

Although natural disasters cannot be avoided, accidents can
be or atleast their effects can be reduced with a large margin of
safety [1]. Accidental burns are mostly preventable [2-4],
nevertheless, burns and their sequelae continue to be
responsible for significant mortality and morbidity worldwide
[5,6] and are among the most devastating of all injuries, with
outcomes spanning the spectrum from physical impairments
and disabilities to emotional and mental consequences [7,8].
Globally, fire-related burns are responsible for about 265,000
deaths annually [7]. Unfortunately, over 90% of fatal fire-
related burns occur in developing or low and middle income
countries (LMICs) with South-East Asia alone accounting for
over half of these fire-related deaths [7,9]. There is clearly a
dire need to prevent such large numbers of deaths [4].

Even in well-equipped, modern burn units of advanced
affluent societies in developed high-income countries (HICs),
management of burns and their sequelae remains demanding
despite tremendous advances in surgical techniques and
development of tissue-engineered biomaterials available in
these burn centers. Undoubtedly, in low and middle income

amplified many times precluding high standards of care [5]. In
addition to the fact that the social cost of burns in general is
high [4,10], it costs approximately U.S.$ 1000 per patient per
day to provide satisfactory burn care in the Western world.
This is clearly not possible for most developing country
populations due to limited resources, poor knowledge of first-
aid treatment, and inaccessibility to timely modern medicine
and to sophisticated skills and technologies [5,11,12]. Burn
management in these countries is complicated even further
because many uneducated households are fraught with
superstition, taboos, weird religious rituals, and faith in
alternative systems of “medicine” [13]. This observation
underscores the importance of primary burn prevention and
the necessity to increase current efforts in prevention [12]. The
best care for burns, clearly, is prevention [14], the only logical
solution to reduce the burden of burns in both LMICs as well as
HICs [5,12,15]. It has been amply highlighted that prevention
takes time, energy and money but ultimately it is the solution
to the world’s burns problem [4,11,16]. The present review is a
summary of what has already been accomplished in terms of
burn prevention highlighting some of the successes but above
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Fig. 1 - Strategies to reduce harm from injury: active prevention aims at educating the individual (host) to adopt measures in
order to avoid injury by modifying potential injurious agents rendering them less harmful and by modifying his
environment making injury less likely. It aims also at educating the individual about means and ways to minimize injury
whenever it occurs. Passive injury prevention entails product and environment modification irrespective of individual
(host) participation. This can be achieved either by forced legislation or by voluntary product modification by the industry
motivated by market strategies which in turn may be influenced by educating the public to demand safer products.
Education may increase also public awareness that may exert pressure on authorities to pass appropriate prevention

legislations.

all the numerous pitfalls and failures. Recognizing these
failures is the first step towards development of more effective
burn prevention strategies particularly in LMICs in which
burns remains endemic and associated with a high mortality
rate. Burn prevention is not easy, but easy or not, we have no
options; burns must be prevented [11].

2. Burn prevention: general strategies

Most individuals who die from injury do so immediately and
never have a chance to benefit from acute care. Thus,
prevention is a primary venue for reducing the burden of
injury-related death and disability [17]. Injury prevention
matrices developed few decades ago recognizes three aspects
of injury occurrence and thus to prevention: the agent, the
host, and the environment [18,19]. Efforts for burn-prevention,
whether in HICs or LMICs should hence, in general target the
population groups most at risk [13,20,21] and should aim at
mitigating the effects of specific risk factors and injurious
mechanisms. There are three main strategies to reduce harm
from injuries: education, which primarily is an active measure
requiring behaviour/lifestyle change, product design/environ-
mental change, and legislation and regulation, both of which
primarily are passive measures [14,16,22] (Fig. 1). Furthermore,
components and activities of an injury prevention program
can be summarized into the ABC’s of injury prevention: A,
“analyze the data”; B, “build a coalition”; C, “communicate
the problem”; D, “develop the interventions”; and E, “evaluate
the program” [23].

Any prevention program success remains highly dependent
on a strong, committed, and well-informed leader who is
familiar with the spectrum of traumatic injury and dedicated to
reducing injury in the community. It depends also on a

programmatic staff who are culturally sensitive to the commu-
nities where the interventions are being conducted [23]. More-
over, the approach to burn prevention mostlikely to be effective
in a particular area should be based on sound knowledge of the
prevalent etiological patterns of burn injury and must take into
account geographical variations and socioeconomic differences
in burn epidemiology [14,22]. Any comprehensive burn preven-
tion campaign therefore cannot be of any value without valid
epidemiologic information specific to each country. Moreover,
socioeconomic status (SES) indices predictive of burn risk must
be considered to better define at-risk populations and identify
modifiable factors amenable to change towards which inter-
vention efforts can be targeted [3]. Prevention programmes need
to be executed with patience, persistence, and precision.
Depending on the population of the country, burns prevention
couldbeanational program. This can ensure sufficient funds are
available and lead to proper coordination of district, regional
and tertiary care centres. It could also provide for compulsory
reporting of all burn admissions to a central registry, and these
data could be used to evaluate strategies that should be directed
atbehavioural and environmental changes which can be easily
adopted into lifestyle [13].

Strong government leadership is essential in the effort to
solve the “neglected epidemic” of death and disability from
injury [17]. Unfortunately, this cannot be taken for granted and
is not easily attained. Despite incontrovertible evidence that
injury risk is modifiable, injury prevention remains a
historically neglected area of public health a condition that
the World Health Organization states is due to a lingering
adherence to the “traditional view of injuries as accidents or
random events” [23]. Political leaders and the community
usually are not aware of the frequency and types of injury
occurring in the community [23]. Because there is a general
lack of appreciation for the magnitude of the injury-related
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health burden and for the modifiability of injury outcomes, it is
often difficult to mobilize the necessary resources for effective
prevention [23] or to mobilize the policy makers enough to
pass the necessary guidelines and regulations.

Unfortunately, several of the national injury prevention
program sites function in states where legislation governing
vital statistics prevents release of some data files. Injury
surveillance, however, is still possible in most states through
the cooperation of vital statistics departments that process the
raw data files [23]. With solid statistics, educational efforts
must begin with the education of health professionals serving
the community and community leaders. Physicians, public
health professionals, and coalition members work to increase
public awareness that injuries are a preventable public health
problem [23]. Raising the awareness of the problems is
instrumental in gaining the support needed to effect environ-
mental change and safer product designs [23]. Once formed,
broad-based community coalitions, with data in hand, can
begin to recruit the support/resources from the political
structure, the outer community (e.g., private foundations),
and the media, to accomplish their goals [24].

3. Epidemiology of burn injuries

To develop effective burn prevention programmes, informa-
tion on its magnitude and determinants is necessary [22]. Like
any other injury mechanism, the first step in prevention of
burns requires adequate knowledge of the epidemiological
characteristics [6]. Epidemiological and statistical investiga-
tion extends the understanding of burn accidents and of the
real causes underlying them contributing to in-depth research
on the questions as to whom these accidents primarily occur,
where and when [1]. Well-conducted studies and accurate and
timely statistics are crucial for good evaluation of situational
factors peculiar to any given community surrounding the burn
injury patterns as well as trends in incidence, causes, medical
care use, and cost, each of which is necessary for designing
effective prevention programs and for implementing influen-
tial legislative lobbying [6,12,14,16,25,26]. It is also important to
clearly define the social, cultural and economic factors, which
contribute to burn causation [7,27]. Identifying vulnerable
population groups and relevant risk factors are thus essential
in planning prevention strategies [6] which should not be
limited to a merely generic exhortation but, rather, should be
specific and focused forms of prevention in the family
domestic environment and in the community as well [1].
Unfortunately, despite the fact that management of burn
injuries remains a formidable public health problem [5], and
that regional distribution of fire-related mortality as reported
by WHO shows that the majority of burn related deaths occurs
in LMICs particularly in South-East Asia (Table 1) [28], there is a
palpable lack in most LMICs of comprehensive data to
document the extent of the burn problem in order to guide
policy makers and medical personnel [5,29]. Existing data is
grossly under-reported [5].

Estimates made 2 decades ago related to annual burn
incidence and medical care use in the United States (U.S.)
include 5500 deaths from fire and burns, 51,000 acute hospital
admissions for burn injury, and 1.25 million total burn injuries

Table 1 - Regional distribution of fire-related mortality

South East Asia 53%
Africa 15%
Eastern Mediterranean 10%
Western Pacific 9%
Europe 9%
America 4%

[30]. At present, burns are the fourth leading cause of death
from unintentional injury [3]. Children under the age of 10
account for an estimated 22.2% of all fire deaths [3,31] and
burns are consistently listed as one of the top ten causes of
injury and death for children less than 5 years and adults older
than 34 years [3,32]. Visits to the Emergency Department for
burns are declining, but rates remain high in men, black
individuals, and children [20]. The rates of decline are similar
in sample statistics for all burns receiving medical care and for
all burns above a reportable level of severity [30] nevertheless,
the U.S. still has one of the highest fire death rates in the
industrialized world ranking 6th among the 25 developed
nations for which fire data is available [31].

Burns are much more common in low and middle income
developing countries than in the U.S. and Europe [33] due to
poverty, substandard living condition, overcrowding, illiteracy
and limited access to burn care [3,5,13,34]. Indeed, low SES has
been associated with increased risk of unintentional injury
and mortality [3,35-40]. SES indicators impact risk by either
modifying human behaviour or by increasing the exposure to
environmental hazards [38]. The exact incidence of burns in
developing or LMICs is, however, difficult to determine.
Judicious extrapolation suggests that India, for example, with
a population of over 1billion, has seven to eight hundred
thousand (700,000-800,000) burn admissions annually [13].
The high incidence makes burns an endemic health hazard in
these countries [13].

Burn injuries in LMICs are said to possess a different
epidemiology than that in the developed world [13]. It has been
reported thatthe preponderance of burns seen during childhood
and among the elderly in HICs is rarely seen in LMICs [7].
Children and elderly people maybe atrelativelylessriskbecause
many households still exist as joint families, and the system
safeguards these age groups to some extent [13]. More recently,
however, studies in LMICs have demonstrated a high number of
burns in persons older than 60 years [7,41]. Previously reported
low incidence is probably due to lack of data on the elderly [7].
Moreover, children in LMICs, especially those under 5 years of
age, have been shown to constitute the highest risk group of
burn victims followed by those aged 20-29 years [5,42].

Invariably, children, especially those under 5 years of age
whose physical abilities, reasoning, and judgment are still
developing [43], are at increased risk for burns and fatalities [3]
and constitute the highest risk group for burn injuries [5,44].
The basic factors in all accidents involving children are a
combination of imprudence, lack of experience, impulsive-
ness, curiosity and a desire to imitate adults [1]. When children
are young they lack a sense of danger and awareness and they
poorly understand cause-and-effect relationships [43,45].
Children become curious as they grow leading them to
experimentation. They question how things work and why
and take actions without suspicion of detrimental outcomes



BURNS 35 (2009) 181-193 185

from these actions. By late school age and adolescence,
children start to engage in risk-taking behaviours, and peer
pressure replaces curiosity [43]. Of the studies that reported
data on childhood burns, infants and toddlers from birth
through 4 years of age were shown to have a disproportio-
nately higher number of burns [7] comprising nearly one-third
of the total number of burn cases, all age groups considered
[7,41]. In many settings like Brazil, Cote d’Ivoire, and India, this
age group accounts for nearly half of all childhood burns [7]. In
Cambodia two thirds of the burns occur to children under the
age of 10 years having a higher mortality rate compared to
adults [12,46,47].

In general, the most frequent causes of burns are boiling
liquids, followed by contact with hot objects (oven front,
electric hot-plate, iron) and electricity [1]. While scald injury is
more common in early childhood, flame injury predominates
with increasing age and becomes the most common cause of
burn in children 6-17 years old [31]. Of the six categories of fire
and burn injuries (flames and smoke, scalds, contact,
electrical, chemical, and radiation) the first three are more
prevalent within the school-age population [31]. In LMICs,
however, the commonest mode of burn injury is a flame burn.
Most such incidents are related to malfunctioning kerosene
pressure stoves [13,29] and homemade kerosene lamps used
for lighting [5] or from domestic appliances using flammable
fuel [48]. In South Africa it was estimated that from 2002 to
2004 over 46,000 dwellings were destroyed each year. 11-13%
of burned households were structures defined as ‘“shacks”.
These structures are made of highly combustible and toxic
materials such as treated or painted wood and plastics, and
are assembled close to one another on irregular ground. The
incidence of mortality due to smoke and toxic fumes in such
fires is maximal for any age group [48]. Unsupervised and
careless handling of firecrackers during festivals leads also to
an increased incidence of injuries during festival periods. Fire
is also a common injurious agent in homicide and suicide [13].
Unfortunately, self-inflicted burns tend to be more extensive
and have a 14 times higher mortality rate than accidental
burns owing to the use of accelerants [5,49].

The domestic environment, especially the modern home,
isbecoming more and more a source of risk, both as a result of
technological progress (electricity, gas, chemical substances)
and because parents are nowadays more often away from
the home and have less time to look after their children [1].
The vast majority of childhood burns in both developed
and developing countries is reported to occur in the home
and involve scalding liquids, open fires, burning rubbish, and
contact with hot surfaces while adult burns are reported
to occur in the home, outdoors, and at work places in
approximately equal proportions [7,12,34,50]. Very young
children or individuals without the ability to withdraw from
heated objects, and those without sensation in their extre-
mities, are at the greatest risk for contact burns [2]. For all age
groups, the kitchen is the most common scene of burns,
followed by the backyard, house yard, or veranda for younger
children, and the living room and the home vicinity for older
children. Among the elderly population, the bathroom is also
reported as a common scene of burns [7]. In India most
domesticburns are sustained by women aged 16-35 years and
almost 70% of these injuries are due to the traditional practice

Table 2 - Relative impact of risk factors on burn injury
incidence

Risk factor HICs LMICs
Poverty +++ +++ More prevalent
Education ++ + High immolation rate asso-

ciated with higher education

Ethnicity — Association of ethnicity to poverty, low
education, and certain cultural habits is
the major factor of higher risks

Family patterns + =

Type of residence e+ +++ More prevalent

Invariably, components of low socio-economic status are associated
with higher burn injury risk. (+++) High impact, (++) moderate
impact, (+) low impact, (+) equivocal impact, (—) no impact.

of cooking at floor level, or over an open fire, compounded by
the wearing of loose fitting clothing made from non-flame
retardant fabric [4,13,29].

4. Burn injury risk factors

Several risk factors can be identified in a community [51]. As a
general rule, high population density, illiteracy, and poverty
are the main demographic factors associated with a high risk
of burns [13]. Based on studies conducted in both developing
and industrialized countries, general conclusions about SES
and burn risk can be suggested (Table 2). First, burn risk is
associated with poverty, lack of education and unemploy-
ment. Second, large and single-parent families are at
increased risk of burns. Third, substandard housing, including
the lack of running water, and crowding increases the risk for
burn [3]. Prevention should aim at modifying these risk
factors. Certainly, some are more amenable to change and
improvement than others.

4.1. Poverty

Poverty is identified as a major risk factor for many types of
injury. Individuals from low-income households or areas with
high poverty rates, as in most LMICs, are at increased risk for
burns [3,34,52-55]. Children of low income families have more
than 8 times risk of sustaining burns than children of higher
income families [3,52] and children in the most deprived social
class have burn related mortality rates 25 times greater than
children in the most affluent social classes [3].

4.2, Education

Level of education is shown to be inversely related to burn risk
[3,34,56-58]. Burned children are more likely to have parents
with low level of education [34]. In some societies, however,
higher immolation rate is associated with higher than primary
school education of individuals [59].

4.3. Ethnicity

Though some studies have identified some ethnic groups with
higher risks to burn, such as the high rates of bath-related
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burns in Japan that provide a good example of how cultural
habits, lifestyle, and bathing systems may constitute a high
risk factor [14,60], belonging to a certain ethnic group as such
does not constitute a risk factor. It is rather the association in
certain societies of ethnicity to poverty and low education as
well as to certain cultural habits such as for minority groups
and immigrants that is the major factor conducive to higher
burn injury risks [3,61].

4.4.  Family patterns

Family patterns like single parents, large families, recent
pregnancies, and mothers’ being away from home are
associated in most studies with higher burn risk [3,34].
Children from single-parent families are shown to be at
increased risk of burn in general [62], or of ‘abuse/neglect’ in
particular [63]. Lapses in child supervision, parental illiteracy,
presence of a pre-existing impairment in a child, prior history
of a sibling burn, and housinglocation in slums and congested
areas were reported as significant risk factors for childhood
burns in Bangladesh and Pakistan [7,27,64]. However, a study
of SES influences on burns in Bangladesh did not find a
correlation of family size, marital status or number of
generations living in the home with burn risk [3,65].

4.5.  Type of residence

A myriad of SES factors related to type of residence and/or
living conditions associated with burn risk have been
described [3]. Substandard housing and poor living conditions
are associated with increased risk of burn injury and fatality
[3,54,55]. As a general rule, high population density, illiteracy,
and poverty are the main demographic factors associated with
a high risk of burn injury [13]. Additional factors include
perennial fuel scarcity, erratic power supply necessitating the
use of kerosene stoves and lamps [66], and local traditional
practices such as hot water baths for mothers immediately
after childbirth and the treatment of convulsions in children
with fire [66]. A study in Peru also reported lack of water
supply, low income, and overcrowding as risk factors for
childhood burns [7,34].

5. Burn prevention mechanisms and
measures

Prevention is a cost-effective strategy [43]. Successful
programs in injury prevention can focus on changing an
individual’s attitude and behaviour or on creating and
amending the environment to reduce the likelihood of
injury [18]. Different methods to prevent burn injury have
been identified. One method is education such as distribut-
ing educational brochures and press releases to the public by
churches, fire fighters, health agencies, senior agencies,
universities, and NGOs [67]. If people are aware of environ-
mental risks, then changes in their prevention behaviour
may occur [68]. A second method is environmental mod-
ification [43] either as a result of increased public awareness
of the potential risk factors or enforced safety codes and
legislations.

5.1. Fire and burn safety, legislation and prevention codes

Legislation is a crucial passive prevention tool. The intention is
to obtain modifications in the relevant laws by promoting
prevention at national and local levels, together with the
promulgation of safety standards to be observed not only in
the planning and realization of particular structures and
buildings, but also in the legal regulation of industrial
production to protect the public through product modification
especially in the field of baby and children clothing, electric
household appliances and toys, etc... [1,69]. This implies
active implication of local administrative authorities and
social orientation and commitment of politicians for the
welfare and well-being of citizens. Legislation can also be
instrumental in promoting public education and awareness of
fire hazards and burns. In some U.S. states, for example, burn
education in public schools is mandated by law [18].

Since the early 1970s, stricter building codes have been
developed and applied in most developed countries [14,30,70].
Building codes with “reasonable” rules and regulations have
been designed to provide the occupants with maximal comfort
and safety safeguarding life and property from fire, explosion
and hazardous materials [71]. The construction, maintenance
and regulation of exits and fire escapes from buildings and all
other places in which people work, live or congregate as well
as rules and regulations for the installation and maintenance
of equipment intended for fire control, detection and extin-
guishment are well regulated. Provisions are also made for
public and private schools and educational institutions to
conduct fire drills prescribing the manner in which such fire
drills are to be conducted [71].

Keeping, storage, use, sale, handling, transportation or
other disposition of highly flammable materials, including
crude petroleum or any of its products, natural gas, and of
explosives, including gunpowder, dynamite, fireworks and
firecrackers are also strictly regulated. To provide for the
public safety the transportation of liquid fuel over public
highways is also restricted as well as the use of pyrotechnic
devices and materials. Procedures for the reporting of fires and
explosions occurring as well as procedures for reporting by
health care providers of treatment of second and third degree
burn wounds involving 20% or more of TBSA are becoming
better standardized and regulated [71]. The regulation of
consumer products and occupational safety standards have
increased significantly as well in most HICs [14,30,70].

Regulatory legislations have been extremely efficacious in
most HICs, however, similar regulations and safety codes with
genuine concerns for the safety and welfare of citizens,
unfortunately, are severely lacking in most LMICs, and even
when present they are not enforced or are widely not
respected.

5.2. Education and prevention campaigns

Prevention campaigns are of fundamental importance. Simi-
lar strategies may be used to reach both children and adults
[1]. Traditionally, burn prevention efforts have been directed
at public education [25] considered to be an effective tool to
reduce burn injury risk factors [51]. Education of the public can
evoke awareness of dangers and formulate a code of conduct
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as to how one must act and behave in certain situations [51].
Numerous burn prevention campaigns have been undertaken
during the past 30 years [25] with effective messages pertinent
to the common causes of burn [12] and stressing general
awareness building in the population through ‘“School
Education Programs” and “Community Awareness Programs”
that target high risk population groups [4].

Responsibility for burn and fire education is multifaceted,
involving professionals, educators, and caretakers [43]. It is of
extreme importance that educators not only take an active
role in education but also must make sure this educationis ata
level the targeted population group can understand [51].
Different means at different moments may be adopted. These
must concentrate above all on two basic points: first, they
must educate people how accidents can be prevented by
observing certain techniques and guidelines; and second, they
must illustrate in detail what to do when an accident has
actually happened [1].

School children are a logical target of burn prevention
campaigns. They constitute the largest high-risk group
subject to burn injury in both HICs and LMICs [12].
Unfortunately, significant inadequacies in school children’s
knowledge on burn prevention and first-aid treatment for
burn injuries exist constituting a great educational need.
Luckily, a tremendous interest for learning about burn
prevention and first-aid has been demonstrated among
school-age children [43,67,72] thus primary prevention and
health promotion efforts directed at the school-age popula-
tion have the potential of yielding high returns [43,72].
Indeed many burn prevention programs targeting children’s
education were claimed to be generally successful in
increasing their knowledge [12,73]. Most important, children
must learn to understand the consequences of certain
actions; in this way the likelihood of future fire-play, for
example, will be diminished [1,31]. The amount of time
required to adequately convey a burn-injury prevention
curriculum is age dependent. Shorter instruction periods
have been tried in elementary schools, often by incorporat-
ing games or by shifting instruction to outside the classroom
through take-home exercises [31,74,75]. Making the sessions
as part of the extra curricular activities on a regular basis is
of utmost importance [4].

Ideally, the educational tool developed should be easy to
implement by all involved with the elementary school child.
Teachers should have access to the tool so they can
integrate it into their curriculum as time allows [43]. Most
educational programs teach burn and fire safety by relying
on lectures, activity books, demonstrations, and age-
appropriate activities such as having the children simulate
crawling under smoke or pretending the children’s clothes
are on fire and have them perform the “stop, drop, and roll”
technique [43]. For children 6 through 12 years of age games
would be an effective medium for education because of their
limited attention span and high energy level [40]. Burn and
fire prevention games are a successful strategy for burn and
fire education. They are easily understood and are adaptable
to a variety of situation. Most children enjoy the games and
ask to play them again [76]. By focusing on a priority health
issue these games may “teach” life-saving tactics and seem
to propagate positive behaviours. “Play is a very serious

matter ... it is an expression of our creativity; and creativity
is at the very root of our ability to learn, to cope, and to
become whatever we may be” [43,76]. Moreover, school and
family members are indicated as main sources of informa-
tion for children a burn prevention campaign should also
explore these avenues [12]. Effective prevention campaigns
will need to incorporate family education [25]. Adults,
including not only parents and educators but also university
and senior school students, teachers and all persons who
may find themselves in a position of responsibility for the
safeguard of children, must become safety-minded. They
must be made aware of the possible risks that exist in the
domestic and outdoor environment and of how to mitigate
their effect [1]. They must be trained in basic first-aid
procedures to be carried out immediately at the scene of an
accident [1].

Posters are a simple and inexpensive medium to convey the
burn prevention message. They can be distributed with ease
by handing them out. The short message and colourful
illustration teach the concept of fire safety effectively [77].
Studies have shown also the effectiveness of using the mass
media and multimedia for other health-related prevention
programmes [78-80]. Burn prevention is no exception. It must
make use of modern information dissemination tools such as
audio-visual presentations [4] and televised campaigns that
could be an effective method to better convey information and
knowledge, especially if it is endorsed by an authority figure
[12]. The Press, television and media are always keen to help in
accident prevention, particularly if this fits in with a recent
story or political pressure [81]. Face to face interactions
regarding structure and arrangements in the kitchen, floor
level cooking, clothing while cooking, careful use of electrical
appliances, pressure stoves, etc... are also extremely helpful
same as various competitions for the target group that provide
valuable feedback on the programs [4]. Prevention curriculum
should include also discussions of the medical and social
consequences of burn injuries [31] as well as suicidal and
homicidal burns prevention strategies [4]. As with any
effective health prevention program, burn prevention must
focus on both prevention and damage limitation. Issues
related to damage limitation include first aid knowledge,
prevention of delay of presentation and multi-disciplinary
hospital care to promote early return to pre-injury level of
functions [78,82].

For alasting impact producing social changes, it is believed
that burn prevention programs must become part and parcel
of community activities and there is a need for them to be
constantly reviewed and repeated on a regular basis to
reinforce the messages. Changing the nature of the programs
from “outreach” to ‘“‘community-based”, with the local
community taking responsibility for manpower, material
and infrastructure required for the project greatly strengthens
their impact [4]. Furthermore, the campaign must not be just
one prevention week or safety month but an intensive and
extensive long duration project seeking to include all residents
through contact with all students, letters from the health
authorities to all homes and the formation of community
councils [25]. Since it is not possible to prevent all types of
burns simultaneously, there is also a need to focus attention
from broader issues to specific targets. [4,16,78,83,84]. The
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project must be focused on one single type of occurrence and
not on preventing of all burn injuries [25].

6. Target-specific prevention

Target-specific legislation and education rather than general
ill-focused burn prevention campaigns have been most
successful. Improvements have been recognized across
targeted intervention areas for both intentional and uninten-
tional injuries in general while rates for nontargeted injury
mechanisms remain high [23,24,85]. By narrowing the field of
attention, better awareness of the specific burn risk may be
expected preparing the grounds for more effective education
for active prevention and most importantly for better
mobilisation of social and political wills inducive of passive
prevention measures.

6.1.  Prevention of burns from residential fires

House fires are responsible not only for property loss but also
for major burn injuries. Most residential fires are caused by
careless cigarette smoking, heating equipment, electrical
malfunction, cooking, and children playing with matches
and lighters [2,14]. Prevention tips include safe storage of
flammable material, keeping matches and lighters out of the
reach of children, never leave small children unattended next
to a heat source, never leave candles unattended, use extreme
caution when cooking, avoid wearingloose clothing that could
catch on fire, install smoke detectors and automatic sprink-
lers, and practice EDITH—EXxit Drills in the Home, so that
everyone will know the meeting place and how to escape in
case of a fire [2,14].

6.2.  Prevention of scald burns

Scald burns are due to contact with hot food or liquid,
including steam and hot semiliquids, such as tar [2]. Although
hot water in the domestic setting has long been known to
cause burns, it was not until the 1970s that the epidemiology of
tap water burn injury was studied in any detail [14]. Prevention
tips include reducing the hot water heater temperature to
between 120 and 130 F (49-54 °C), a relatively safe temperature
range yet still adequate temperature for household needs, and
install anti-scald devices in shower heads and faucets, which
automatically restrict the flow of water when a preset water
temperature is reached to reduce scald injuries in the shower,
bathtub, and sink [2,14]. Other effective strategies to prevent
hot water scald burns include the use of large round handles or
push-and-turn type handles to prevent young children from
turning on the hot water [14]. In the U.S., some states have
introduced legislations requiring the installation of appro-
priate tempering valves in all new domestic dwellings, and
water from shower heads and bathtub inlets cannot exceed
115 F (46 °C) by law [14,86]. Small children and persons with
physical and/or mental impairments should be constantly and
adequately supervised when close to hot water [2]. Further
specific prevention measures should be adopted in the kitchen
as well. The microwave oven, for example, can place people at
potential scald risk. Caution should be when removing

warmed foods, especially liquid or when removing a lid from
a container heated in the microwave to avoid a steam scald
burn. Furthermore appliances that contain hot liquids should
be pushed far back on a counter [2].

6.3.  Prevention of clothing-ignition burns

Certain clothing styles continue to be a burn hazard worldwide
[11,14,87,88]. Changes in fashion designs toward closer-fitting
outfits resulted in a decrease in the incidence and mortality of
clothing-related burns [14]. During the 1960s, a milestone in
fire safety was achieved through research on various types of
natural and synthetic fiber clothing ignition characteristics
and regulatory activities for flammable fabrics [14,89]. The
Flammable Fabric Act was instituted in the U.S. in 1967 to
permit the regulation of a broad range of consumer products,
including carpets, mattresses, upholstered furniture, tents,
curtains, sleeping bags, and children’s clothing [69]. Safety
standards for children’s sleepwear in sizes 0 through 6X were
also imposed [14].

6.4.  Specific miscellaneous prevention measures

Many burns are product-related and can be prevented by
proper product design [14,90,91]. Burn hazards from fireworks
can be effectively diminished by regulatory restrictions.
Alternatives to legislation and regulation for preventing
firework-related burns include toys that “snap, crackle, and
pop” but do not explode or produce heat and encouraging
people to attend professional public displays instead of private
use of fireworks [14]. Contact burns as well as chemical burns
can be avoided by adopting appropriate preventive measures,
and electrical injuries can be minimized by strict adherence to
the safety regulations regarding household wiring, electrical
outlets, and appliance cords [2].

6.5. Prevention measures in LMICs

Concerns in most LMICs are of a different nature. Most
domestic burns in some developing countries, for example,
are sustained by women aged 16-35 years due to the
traditional practice of cooking at floor level, or over an open
fire, compounded by the wearing of loose fitting clothing made
from non-flame retardant fabric [5,13,92-94]. In other coun-
tries, most flame burns are related to malfunctioning kerosene
pressure stoves [13,29] and homemade kerosene lamps used
for lighting [5,95,94]. Unsupervised and careless handling of
firecrackers during festivals leads also to an increased
incidence of injuries during festival periods [13]. Preventive
measures in these countries should therefore be directed at
the specific and peculiar risk factors inherent to the local
customs, traditions and practices [66]. Prevention of flame
burns caused by hazardous makeshift kerosene bottle lamps
as an example should focus on the promotion of safer lamps,
ideally with a protective glass around the flame, that are cheap
lamps but represent a great improvement on the existing
dangerous improvised devices [96]. The emphasis in burn
prevention, particularly in LMICs, should be by advocating
change from harmful cultural practices. This needs to be done
with care, tact, and sensitivity [66].
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7. Outcome of active and passive prevention
measures

How successful have these campaigns been? There are many
poorly documented reports of success of prevention cam-
paigns but unfortunately with little scientific evidence to
support them [81]. Ideally the effectiveness of a successful
prevention campaign should be measured by decrease in
mortality and morbidity rates. Unfortunately, data on burn,
fire and injury frequency are in general extremely difficult to
access [25] and reporting of burn is not equally thorough and
consistent from country to country. One of the main problems
to measure the outcome of prevention measures particularly
in LMICs is the lack of data and general or governmental
registries. In certain parts of the world, there is clearly a need
for better, more reliable data on the nature and extent of injury
[28]. National vital registration data are available, for example,
for only 19% of the countries in the African Region [28].

If individuals consider burn to be preventable, it would be
naturally logical to assume that they would change their
behaviour in order to avoid these injuries [68]. This assump-
tion, however, is not always true. The low base rate of injuries
discourages people from engaging in preventative behaviours
[51]. In other words, individuals may unintentionally put
themselves or their children at an increased risk for injuries
because the perceived effort required to engage in preventa-
tive behaviours exceeds the perceived degree of injury risk. If
on the other hand, they are made aware of environmental
risks, then changes in their prevention behaviour may
possibly occur [51,68].

The mortality from burns is decreasing in economically
developed countries. It is claimed that this is due to the
implementation of effective burn prevention programs and
regulations, as well as improved burn treatment [14,90]. It is
not clear though if this decrease experienced by these
countries is the result of effective prevention programs and
not primarily due to advances in technology and improved
burn treatment modalities [25]. Some prevention programs
undoubtedly have been successful. Declining burn incidence
rates, for example, has been largely attributed to prevention
strategies, such as safe sleepwear, proper use of smoke
alarms, more stringent building codes, etc... [3,97]. While
much has been accomplished in the areas of primary and
secondary prevention of fires and burns in many developed or
HICs due to sustained research on the epidemiology and risk
factors as well as to relative abundance of resources and
availability of necessary expertise, the same cannot be said of
many LMICs [7,98-100] in which lack of government initiative
and low literacy rates preclude effective prevention programs
[13]. There are very few reports about the impact of burn
prevention programs implemented in LMICs [4,12].

It has been noted by some investigators that education may
increase knowledge but does not necessarily lead to beha-
vioural and/or lifestyle change [25] and that an increase in
knowledge about burns does not necessarily translate into a
decreased incidence or severity of burn injuries [25,101]. Burn
prevention campaigns aimed at public education failed to
provide the expected decrease in burn injuries [25]. In one
prevention program consisting of a media campaign, a school-
initiated intervention and a community-initiated intervention,

analysis of burns during and after the intervention did not
detect any reduction in incidence or severity [4,83]. Another
study showed that although the public generally realized the
potential for tap water scald burns within the home, there was
no action to lower their home hot water thermostat tempera-
ture settings despite public awareness programs [67,102].
Others investigators, on the contrary, provided evidence that
a burns prevention program can improve knowledge as well as
clinical outcomes [78,67,103,101]. The observed steady increase
in the number of patients who use cold water as first aid
following burn in one study speaks for growing awareness
about burns prevention and for the success of prevention
strategies among school children and community members [4].
Thereis also a strong suggestion that the educational campaign,
particularly the community presentation, can be successful in
modifying burn preventive knowledge in the kitchen, bath-
room, and home [67]. Irrespective of this controversy, WHO
stills considers fire safety education to be a major component of
burn prevention [12]. Each community needs to perceive burn
and fire injuries as a major problem and implement provisions
and educational programs suitable to its own needs. These
programs must be easy to implement, accessible to a variety of
educators, and hold the interest of the concerned individuals
[43]. A restructuring of current burn prevention programs is
therefore needed. Modern techniques of motivational theory
must be used to promote public concern and action for
individual behaviour change and pertinent legislation and
product safety [25].

Many studies particularly in developed countries were
completed to evaluate the effects of education and the
incidence of pediatric burns. It concluded that prevention
can make a difference if the education is consistent and well
received [43,72]. Multiplicity of messages, brevity of the
campaign, and separation of the interventions, have all been
cited as probable causes for a prevention program’s failure to
reduce the number of injuries significantly [25]. Even though
behavioural changes to prevent fire-related burns could be
adopted without major changes in lifestyle [14,104], it is
evident at present that education alone most often does not
result in changes in behaviour and life style to significantly
decrease burn rates [14]. Many research findings have
documented the striking limitations of health education alone
in motivating people to change their behaviour [25]. Passive
measures protecting the public through product modification,
environmental redesign or control, and legislation, generally
have been more effective in preventing burns in terms of cost
and injury reduction than have active measures that require
persistent, long-term behavioural or lifestyle change [25].
Whether in HICs or LMICs, burn prevention efforts should
emphasize therefore implementing passive injury prevention
strategies [14]. Although educational efforts to prevent tap
water burns, for example, have been successful, it is believed
that passive prevention strategies, not requiring “correct
behaviour” by the potential victim, tend to be more effective in
injury control [14]. In addition to promotion of legislation for
environmental and product design modifications, public
education remains, nevertheless, essential. For example,
education is necessary to mitigate the severity of burn, such
as the messages to “stop, drop and roll,” “apply cool water to a
burn,” and “crawl under smoke.” In addition, education is
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necessary to prevent burns for which passive approaches are
unavailable or have not been implemented. In fact, many of
the more effective burn prevention programs have been multi-
pronged, including both passive and active measures. An
example of the latter is the prevention of tap water burns by
lowering tap water temperature through educational cam-
paigns and legislation [14].

Unfortunately, most burn prevention campaigns are still
directed at increasing knowledge and awareness, moreover,
success of the program is based on an evaluation of pre and
post scores. Positive results are thus judged on an increase
in knowledge of the individual or group and not on change
of behaviour or lifestyle, and seldom on a documented
decrease in the incidence rate of burn injuries [25]. An
Important concept to remember in any health education
program is the attenuation effect that occurs normally from
implementation of an educational program on prevention.
After implementation of the program, only a portion of the
target population will actually be exposed to the program, of
these only a portion will change their behaviour in a
persistent manner over time. Publicity, teaching, etc. may
have a short-term impact, but this is unlikely to be
sustained without repetition [81]. It is postulated that the
prevention program needs to be repeated 11 times to
convert 80% of the targeted population to a new way of
thinking and action [25].

8. Conclusion

Injuries have traditionally been regarded as random, unavoid-
able “accidents”. Within the last few decades, however, a
better understanding of the nature of injuries has changed
these old attitudes, and today both unintentional and
intentional injuries are viewed as largely preventable events.
As a result of this shift in perception, injuries and their health
implications have demanded the attention of decision-makers
worldwide and injury policy has been firmly placed in the
public health arena. Furthermore, the growing acceptance of
injuries as a preventable public health problem over the past
decade or so has lead to the development of preventative
strategies and, consequently, a decrease in the human death
toll due to injuries in some countries [28].

The value of etiologic research and epidemiologic studies
cannot be over-emphasized. Increasing the understanding of
why certain injuries occur is essential in order to develop
effective prevention strategies [3,105]. Conducting injury
surveillance allows communities to make informed decisions
regarding the categories and mechanisms of injury for which
there is the greatest need for intervention [23]. Knowledge
assessment can guide the development of prevention pro-
grams in terms of their content and structure [68]. In addition
to helping identify priorities, surveillance provides a mechan-
ism for monitoring the effectiveness of injury prevention
initiatives [23]. The gathering of data, however, is just the first
step towards achieving the ultimate goal of injury prevention.
Available data must be used to inform decision- and policy-
makers about the nature of the problem and, in turn, to argue
for greater attention and the allocation of more resources for
prevention efforts [28].

On the whole, the main goals of any effective burn
prevention campaign should be to (1) encourage accurate
investigation and research, (2) promote a wide-reaching
information campaign, (3) promote a government regulating
safety legislation, and (4) promote the production of safe
equipment and products by the industry [1]. While this may
seem an ambitious plan even in HICs, it is totally unrealistic in
most LMICs with critical shortages in human, infrastructure,
and financial resources, without mentioning the security and
aggravating political situations and the endemic corruption
plaguing most low and middle income developing countries.
More modest attainable targets based on a priority scale must
be setin such situations, focusing on specificissues that can be
modified without the need of excessive resources that
certainly cannot be provided. In fact, both intentional and
unintentional injuries can be significantly decreased through
community-oriented, issue-focused interventions [23]. This is
probably the attitude that must be adopted in future burn
prevention measures. Specific targets and details of these
measures must be dictated by peculiarities of each situation
and must be tailored to fit local conditions. Furthermore, since
community involvement is an effective way to create and
sustain change, community coalitions must be formed to
become instrumental in fomenting change in hazards in both
the physical and the social environments that are conducive to
injury [23,24]. Successful community collaboration requires (a)
identification of all community organizations/groups inter-
ested in the targeted injury or defined program; (b) agreement
of all participants on the process; (c) acknowledgment of
community concerns and ideas; (d) community definition of
the activities that promote good health and prevent injuries;
(e) an openness to criticism and to change in program or
process as necessary; and (f) acknowledgment of the con-
tribution of all parties. In short, such community-based
coalitions must develop a level of trust [24]. The impacts of
coordinated coalition efforts are certainly greater than the
efforts realized by any one member organization [23].
Physicians, public health professionals, and coalition mem-
bers must work also to increase public awareness that injuries
are a preventable public health problem and to empower the
community to work for change [23]. Once a program has been
initiated, evaluation, modification as necessary, and reevalua-
tion must become ongoing activities [23].

It remains painfully clear that people living in poorer
economic situations suffer disproportionately from burns, as
well as from many other types of injuries and diseases [14].
Poverty, lack of parental education, large families, and
substandard housing have all been associated with increased
risk of burns, in particular childhood burns. Thus prevention
efforts should be focused primarily toward children with
lower SES [3] that constitute the largest and most vulnerable
group at high risk of burn injury. Despite the few reported
successes after few decades of public education efforts,
education alone has seldom resulted in marked decrease in
burn injuries [25]. A multi-pronged active and passive
approach to burn prevention is likely to be the most effective
[12,14]. Injury prevention approach, combining injury surveil-
lance with education and community activism, has been
demonstrated to be effective in reducing injury across a wide
spectrum of injury mechanisms [23].
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Even though many risk factors are still not easily
modifiable [3], it is clear that to prevent burn injuries,
reduce burn care expenses, and relieve the social burden
from long term disability, a multifaceted solution for burn
prevention must include not only the commitment of health
workers that promote burn prevention directly but also
requisite complements to these programs that alleviate
educational deficits, poverty, overcrowding, poor housing,
family stress and violent behaviour, and that target high
risk people living in these conditions [14,106]. Supporting
the health system in a LMIC must also be part of the
prevention program [106].

Unfortunately, changes do not happen overnight, espe-
cially changes in attitudes and behaviour patterns [4].
Ongoing research is necessary to improve the outcome of
injury prevention and identify problem areas to secure a
safe environment for all. By assessing the community’s
needs and development of interactive burn and fire
prevention materials injuries can be further minimized if
not effectively prevented [43]. Despite all odds, development
of a successful and comprehensive injury prevention
program of national scope is feasible through a voluntary
coalition of trauma centers, private foundation financial
and technical support, and a local injury prevention model
[23].
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