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Residential fires are the second leading cause of
unintentional injury death among children
ages 1–14 in the UK.1 Case-control data show
that smoke alarms are associated with a
substantial reduction in the risk of death in the
event of a house fire, the protective eVect being
greatest in fires involving children under 5.2 In
the UK, the Home OYce recommends that all
homes are fitted with smoke alarms. Between
1988 and 1995, the Home OYce ran annual
television advertising campaigns in England
and Wales to promote smoke alarm installa-
tion. We examined trends in childhood death
rates from residential fires in relation to smoke
alarm ownership.

Methods and results
From the OYce for National Statistics we
obtained anonymised death certificate records
of all injury deaths between 1980 and 1995 for
people aged 0–14 years in England and Wales.
Records included age, sex, external cause of
injury (E code), and year of death. Death rates
for fires involving a “conflagration in a private
dwelling” (E code 890) were calculated using
published census denominator data. Unpub-
lished smoke alarm prevalence data for 1980 to
1995 for England and Wales were obtained
from the Home OYce. Smoke alarm preva-
lence figures are obtained from periodic
surveys of a random sample of households in
England and Wales using interviewer adminis-
tered questionnaires. The relation between
house fire death rates and smoke alarm preva-
lence was examined using Poisson regression
modelling.3 Death rate was the dependent vari-
able, with smoke alarm prevalence (A) and year
(Y) the explanatory variables. The expected

death rate (F) was modelled by a log linear
equation of the form log(F) = â0 + â1A + â2Y.
Models were checked using normal quantile
plots and residuals versus fitted value plots.
Because lone parenthood, poor housing condi-
tion (for example, overcrowding), and financial
diYculties are risk factors for residential fires,4

the annual proportions of lone parent families
and numbers of families living in temporary
accommodation (as a proxy for poor housing
condition and financial diYculties) were in-
cluded in the model as potential confounding
variables. “Temporary accommodation” com-
prises temporary bed and breakfast accommo-
dation provided to homeless families awaiting
placement in permanent local government
owned housing.

Figure 1 shows the fire death rates for
children aged 0–4 in relation to smoke alarm
ownership. After fitting the crude model, only
the smoke alarm variable was significant. On
the basis of the model, a 10% increase in alarm
ownership was associated with a 13% reduction
in the risk of fire death among children aged
0–4 (RR=0.87; 95% CI 0.81 to 0.94). In this
age group, controlling for trends in lone parent-
hood and households in temporary accommo-
dation strengthened the association with smoke
alarms (RR=0.56; 95% CI 0.39 to 0.80). For
children aged 5–14 years, in the crude model,
the association between alarm ownership and
fire death rates was weaker and not significant
(RR=0.92; 95% CI 0.83 to 1.03). When the
relation between fire death rates in children
aged 5–14 years and smoke alarm ownership
was adjusted for confounding, the association
was stronger than in the crude model, but was
still consistent with the play of chance
(RR=0.64; 95% CI 0.39 to 1.06).

Comment
Because of the ecological nature of this study,
the observed association between smoke alarm
prevalence and fire death rates must be
interpreted with caution. In particular, it is
conceivable that factors apart from smoke
alarms, such as reduced risk of fire occurrence
or severity, or reduced case-fatality rates, may
have accounted for some of the decline in
childhood fire death rates between 1987 and
1995. The number of dwelling fires reported to
the Fire Brigade each year has remained stable
since 19865; as the Fire Brigade is called
preferentially to more serious fires,5 these
figures suggest that the observed declines in
fire deaths are unlikely to be result from
declines in the incidence of fires or of serious
fires. It is possible that changes in product
safety or building regulations, for example,

Figure 1 Trends in fire death rates in children aged 0–4 years (3 year moving average)
and smoke alarm ownership.
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reduced fabric flammability, have decreased the
likelihood that a given fire will result in a casu-
alty. Reduced death after injury because of
improvements in emergency services and medi-
cal care may also have contributed to declines in
fire death rates. Although we cannot exclude
these as potential contributors, it is not clear
why such changes would have a greater eVect on
children aged 0–4 than those aged 5–14. On the
other hand, the number of fires discovered by
smoke alarms increased sixfold between 1988
and 1995.5 Such fires were associated with a
fatal casualty rate of 4 of 1000 fires, compared
with 10 of 1000 fires for those discovered by
other means.5 These ecological data provide
additional support for our findings.

Temporal trends in childhood fire deaths in
the UK are consistent with results from case
control studies suggesting a protective eVect of
smoke alarms. The finding that the association
between alarm prevalence and deaths was
strongest for children aged 0–4 is also consist-
ent. Our data suggest that eVorts to increase
smoke alarm ownership have the potential to
substantially reduce fire death rates in children.
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KEY POINTS

x Fires are the second leading cause of
accidental death in children ages 1–14 in
the UK.

x Case-control data show that smoke alarms
are associated with a reduced risk of
death, particularly for children under five.

x Trends in childhood fire deaths are con-
sistent with results from case-control
studies, suggesting a protective eVect
of smoke alarms.

x Results from Poisson regression model-
ling show that a 10% increase in alarm
ownership is associated with a 13% reduc-
tion in the risk of fire death among
children aged 0–4 years.
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