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International trends in pedestrian injury mortality
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Abstract
Trends in pedestrian injury mortality for
children aged 0-4 and 5-14 for England and
Wales, Denmark, Sweden, the USA, and
New Zealand were emined from 1968
onwards. While there has been a reduction in
the pedestrian mortality in all these countries,
there are striking international differences in
the extent of these reductions. Denmark has
achieved the greatest fail in mortality with the
smallest decrease seen in New Zealand.
Countries which have experienced major
decreases in pedestrian mortality are distin-
guished by having placed greater emphasis on
environmentally based prevention strategies
rather than pedestrian skills education.
(Arch Dis Child 1993;68:190-2)
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Pedestrian injuries are a leading cause of child-
hood mortality.' 2 Each year in England and
Wales approximately 230 children are killed in
pedestrian-motor vehicle collisions.3 For the
children who survive the injuries are often
severe. A North American study found that
24% of children involved in pedestrian motor
vehicle collisions required hospital admission.4
Serious head injury is common with high levels
of residual disability.5'6
Over the past two decades a number of

different approaches to the prevention of child
pedestrian injuries have been tried in different
countries. Usually these strategies are imple-
mented at the national level as part of a
countries road safety policy, for example, the
Green Cross Code in the UK. International
comparisons of child pedestrian fatality rates
may therefore provide some insight into the
relative efficacy of the different strategies
adopted. In this study international trends in
child pedestrian mortality are examined and
these trends are considered in relation to the
types of preventive strategy employed.

Methods
Pedestrian injury mortality rates (ICD 9 E code
814.7) for children aged 0-4 and 5-14 were
obtained for England and Wales, Denmark,
Sweden, the USA, and New Zealand from 1968
until the most recent year for which these data
were available. Data for England and Wales
were obtained from the Office of Population
Censuses and Surveys, for Denmark from the
Danish Council for Road Safety Research, for
Sweden from Statistics Sweden, for the USA
from the Centers for Disease Control, and for
New Zealand from Health Statistical Services
published data. To reduce the influence of
random variability and give a clearer impression
of overall trends, three year moving averages
were calculated and shown graphically. Specific
year comparisons were made for 1987, the most
recent year for which data were available for all
the countries studied.

Results
The trends in pedestrian injury mortality for
children aged 0-4 and 5-14, for England and
Wales, Denmark, Sweden, the USA, and New
Zealand are shown in the figure. For children
aged 0-4 there were marked international
differences in mortality rates with New Zealand
having the highest rates and Sweden the lowest.
By comparison with Sweden in 1987 the pedes-
trian mortality rate in New Zealand was 13-3
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International trends in pedestrian injury mortality for ages 0-4 and 5-14 from 1968 onwards.
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International trends in pedestrian injury mortality

Table I Pedestrian
mortality in children 0-4
years in 1987

Country Ratel
100 000

Sweden 0 3
Denmark 1.1
England and
Wales 1-6

USA 1-8
New Zealand 4-0

Table 2 Pedestrian
mortality in children 5-14
years in 1987

Country Ratel
100 000

Sweden 1-2
Denrmark 1-6
England and
Wales 2-8

USA 2-3
New Zealand 2-5

times higher, in the USA 6-0 higher, in England
and Wales 5-3 times higher, and in Denmark
3-6 times higher (see table 1). A similar pattern
of decline was observed in all five countries over
the study period with a marked decline in the
early to mid-1970s, a slight increase after 1976
and a further major decline between 1978 and
1982. Between 1968 and 1987 the largest
absolute reduction in mortality rates was in
Denmark with a reduction of 5-6/100 000. The
smallest absolute reduction was seen in New
Zealand with a reduction of 0-4/100 000.
Sweden experienced the greatest percentage
reduction in mortality rates (91%) followed by
Denmark (84%), England and Wales (67%), the
USA (57%), and New Zealand (90/%).
For children aged 5-14 years there were again

conspicuous international differences in
mortality rates with England and Wales having
the highest rates and Sweden the lowest. By
comparison with Sweden in 1987 the mortality
rate in England and Wales was 2 3 times higher,
in New Zealand 2-1 times higher, in the USA
1-9 times higher, and in Denmark 1-3 times
higher (see table 2). There has been a steady
decline in mortality rates in all five countries
since 1968, although the decline for children
aged 5-14 years was less pronounced than that
for the 0-4 year age group. Between 1968 and
1987 the greatest absolute reduction in mortality
rates was seen in Denmark with a reduction of
6-2/100 000. The smallest absolute reduction
was in New Zealand with a reduction of 0-8/
100 000. Denmark showed the greatest percent-
age reduction in mortality rates (79%) followed
by Sweden (68%), the USA (40%), England and
Wales (390/%), and New Zealand (24%).

Discussion
The examination of trends in mortality is
sometimes complicated by changes in classifica-
tion conventions for the cause ofdeath. However
although in this study cause of death was
classified according to the 8th revision of the
International Classification of Diseases from
1968 to 1978 and the 9th revision subsequently,
the code for pedestrian injury remained un-
changed between these revisions. Furthermore
for events as unequivocal as pedestrian-motor
vehicle collisions it is unlikely that the external
cause of injury would be classified differently in
different countries. It is therefore reasonable to
assume that valid international comparisons can
be made for the time period studied.
The data show that although there has been a

fall in child pedestrian mortality for children of
all ages, there are marked international differ-
ences in the extent of these reductions with
substantial differences in the most recent
mortality rates. In 1987, if England and Wales
had experienced the same pedestrian mortality
rate as Sweden, there would have been 130
fewer child pedestrian deaths.
While it would be inappropriate to attribute

the international differences in pedestrian
mortality rates to any specific prevention pro-
gramme some 'broad brush' inferences may be
justified. The most striking difference between
Denmark and Sweden, countries which have

made impressive strides in the reduction of
pedestrian mortality, and New Zealand and
Britain, where reductions have been less
impressive, is the greater emphasis given to
environmental approaches to prevention in the
former countries as opposed to educationally
based prevention strategies in the latter.7 8
Although all countries have employed both
environmental and educational measures to
some extent, legislative changes in Denmark
and Sweden, which gave greater priority to
pedestrians, resulted in a balance of strategies
weighted more towards environmental change
in these countries.7 In particular Denmark,
which changed its ranking from having the
highest mortality rates in 1970 to being second
only to Sweden in 1988, made a major commit-
ment to a programme of environmental change
which resulted in lower vehicle speeds in
urban areas.9 Specifically, local streets were
designated as 'living areas' with speed limits of
either 30 km/hour or 15 km/hour and give way
rules reversed to give priority to pedestrians.
Compliance with speed limits was encouraged
by traffic calming measures such as speed
humps. In addition, major roads passing through
towns were also modified with the introduction
in the 1980s of'environmentally adapted through
roads' which again used traffic engineering
measures to reduce speed. These projects had a
dramatic effect on safety and were also popular
with residents.9 Similarly in Sweden, environ-
mental modifications were implemented accord-
ing to the SCAFT environmental planning
guidelines which emphasised the importance of
separating pedestrians from traffic.'o
By contrast in New Zealand and Britain the

major thrust of preventive strategy comprised
attempts of change child behaviour through
pedestrian skills training programmes. These
programmes, however, have proved to be of
limited value. " Although a small scale evaluation
in New Zealand did demonstrate changes in
behaviour after pedestrian skills education, few
programmes internationally have been shown to
lead to reduced injury rates.'2 13 Indeed there is
evidence to suggest that the fall in pedestrian
mortality which occurred in New Zealand
between 1974 and 1982 was due to the reduced
growth in traffic volume after the oil crisis,
rather than being the result of education
campaigns. 14
The international differences in pedestrian

mortality cannot be taken as evidence for the
efficacy of environmental prevention strategies
as there may be other confounding factors, such
as international differences in children's expo-
sure to traffic, that account for them. Neverthe-
less, they do provide some support for the view
that greater emphasis should be given to en-
vironmental approaches in future prevention
efforts.8 These approaches will require expertise
outside the domain of the paediatrician, in
particular that of town planners and civil
engineers. However paediatricians have an inte-
gral part to play in forging the interdisciplinary
coalitions required to achieve these goals.

Thanks to A Dillon of the Office of Population Censuses and
Surveys (England and Wales), Tom Gelskov of the Danish
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Council of Road Safety Research, Yvonne Lonn of Statistics
Sweden, Richard Waxweiler of the Centers for Disease Control,
and the National Health Statistics Centre for providing the data.
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