
Abstract

Background Surveys of ‘self-reported’ accidents suggest
that South Asian children in the United Kingdom may have
lower rates of childhood accidents, but little is known about
their susceptibility to severe accidents compared with white
children.

Methods We conducted an ecological study at the level of
Census enumeration districts to compare hospital utilization
as a result of childhood accidents according to White, 
South Asian, Black or ‘Other’ ethnic grouping and Townsend
deprivation score in Leicester. Enumeration districts were
assigned to postcoded data for fracture clinic attendances
between 1997 and 1999 and in-patient admissions and in-
patient stays of longer than 3 days as a result of accidents
between 1995 and 1999 in children under 16 years.

Results South Asian children were less likely than white chil-
dren to attend fracture clinic, be admitted or to have a pro-
longed stay as a result of an accident. Having adjusted for
deprivation score, for a 10 per cent increase in the proportion
of South Asian residents in an enumeration district, the odds
ratio for an in-patient stay of longer than 3 days was 0.95 (95
per cent confidence interval (CI) 0.91–1.00, p � 0.035), for an
accident admission the odds ratio was 0.93 (95 per cent CI
0.92–0.94, p � 0.001) and for attendance at fracture clinic the
odds ratio was 0.94 (95 per cent CI 0.92–0.96, p � 0.001). For a
district with 70 per cent of its children from South Asian
groups (as observed in one-fifth of Leicester’s enumeration
districts), this represents a 40 per cent lower rate of accident
admissions.

Conclusions South Asian children were significantly less
likely to utilize hospital services as a result of an accident.
This may well be explained by differential exposure to acci-
dent hazards across ethnic groups, rather than by different
thresholds of hospital attendance, given that hospital utiliza-
tion was also lower for serious accidents in South Asian 
children.
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Introduction

Childhood accidents (unintentional injuries and poisonings), as
common and preventable causes of childhood morbidity and
mortality associated with marked health inequalities, are of
major public heath concern.1 In England and Wales, over a

quarter of all children aged 2–15 years attend their general prac-
titioner or hospital following an accident in any given year.2

Over 100 000 children are admitted as a result of an accident
each year, 10 000 of whom will require an in-patient stay of
more than 3 days (‘serious accidental injury’).3 Childhood acci-
dents also cause permanent disability, although the prevalence
of such problems is less well documented.1 In England and
Wales in 1995, 590 children aged 1 month to 15 years died as a
result of injury or poisoning, accounting for 18 per cent of total
deaths in this age group.4 Effective, appropriately targeted pub-
lic health action can reduce accident rates. For example, trans-
port accidents, which accounted for 51 per cent of accidental
childhood deaths in England and Wales in 1998, can be pre-
vented by targeted speed reduction and road engineering pro-
grammes.5

Understanding variations in health service utilization as a
result of childhood accidents according to ethnicity and socio-
economic characteristics is of great interest to epidemiologists
and policy-makers. Not only does it allow workload to be pre-
dicted to inform the planning of services that manage injuries
and poisonings, but it also informs the targeting of preventive
interventions. Differences between groups may give vital clues
about aetiological factors.

Studies in the United Kingdom have shown socio-economic
deprivation to be a risk factor for hospital admissions owing to
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childhood accidents.6 However, United Kingdom studies inves-
tigating variations in hospital utilization as a result of childhood
accidents according to ethnic group have so far focused on 
self- (or parental-) reporting of accidents, as hospitals have not,
until recently, started to record the ethnicity of patients. The
Health survey for England ’99 showed marked differences in self-
reported accident rates between ethnic groups, with lower rates
in South Asian children.7 However, these differences could have
been accounted for by differences in reporting practices for 
accidents between ethnic groups.

As we could find no United Kingdom studies that examined
the relationship between ethnicity and the risk of hospital 
utilization owing to childhood accidents, and no international
studies that were generalizable to the United Kingdom popula-
tion, we undertook a study to investigate the relationship
between ethnicity and hospital utilization owing to childhood
accidents in the residents of Leicester. As data on the ethnicity
of individuals attending hospital were not routinely available,
and as data on ethnicity and on deprivation were available 
by Census enumeration district, we adopted an ecological
approach at the level of enumeration districts,8 which was the
smallest level (less than 500 total population) at which United
Kingdom Census data on ethnicity were available.

Methods

Leicester is a city in the East Midlands of England, with a popu-
lation of 293 000, which is ethnically diverse and relatively
young. Forty per cent of Leicester’s children under 15 years are
from minority ethnic groups. South Asian children account for
one-third of the City’s children under 15 years. Overall Leicester
City is relatively deprived. The mean Townsend score9 for
Leicester’s 601 Census enumeration districts is 5.1 (range –7
(relatively affluent) to 23 (severely deprived)), standardized to
the Townsend score for Leicestershire health district.

We obtained data on admissions to the Leicester Royal
Infirmary as a result of accidents in Leicester residents under 16
years between April 1995 and March 1999. This hospital is the
only provider of accident and emergency, fracture clinic and
children’s in-patient services for Leicester’s population. Admis-
sions as a result of accidents had a primary International Stan-
dard Classification of Diseases (ICD-10) code indicating an
injury or poisoning (S00 to T98X) and an ICD-10 external cause
code indicating an accidental cause (V01–X59, Y40–Y84).10

‘Serious accidental injuries’ carried the same code, but related to
in-patient admissions of longer than 3 days (the United King-
dom Government definition of serious accidental injury).3 Data
on new out-patient attendances at the Leicester Royal Infirmary
fracture clinic were obtained for the period April 1997–March
1999. ICD codes were not available for fracture clinic attend-
ances and these data therefore related to all diagnoses.

We used MapInfo Professional v5.5 to apply Census enu-
meration districts to hospital data with postcodes.11 Thirty-four
enumeration districts (5.7 per cent) were excluded from the

analysis: data from the Office for National Statistics on ethnic-
ity were not available for enumeration districts with fewer than
50 residents (20 enumeration districts); we also chose to exclude
enumeration districts with fewer than 10 0–15-year-olds (14
enumeration districts). Hospital utilization rates were calcu-
lated using the Family Health Services Register population as
the denominator. Census data were used to measure deprivation
using the Townsend score,8 adjusted to the mean Townsend
score for Leicestershire. Census population estimates were used
to estimate the number and proportion of each ethnic group by
enumeration district. Office for National Statistics ethnic clas-
sifications8 were combined as follows: South Asian (Indian,
Pakistani or Bangladeshi); Black (Black-Caribbean, Black-
African, Black-Other including Black-Mixed); ‘Other’ (Chinese,
Other-Asian, Other-Mixed); and White (White).

Statistical analysis was undertaken using generalized esti-
mating equations,12 with the statistical software STATA 6.0.
The use of generalized estimating equations allowed confound-
ing variables to be adjusted for and allowed correlation in acci-
dent rates between enumeration districts within the same ward
to be quantified and adjusted for. Furthermore, by using robust
(‘Huberized’) standard errors, statistical inferences based upon
the regression coefficients in the model were rendered robust to
misspecification of the correlation structure.12

Results

A total of 567 enumeration districts were included in the analy-
sis. Of the 62 572 residents of these enumeration districts under
16 years, 37 580 (60.1 per cent) were White, 20 135 (32.2 per
cent) were South Asian, 2239 (3.6 per cent) were Black, and 2618
(4.2 per cent) were in other ethnic groups. There were 1608 new
out-patient attendances at the Leicester Royal Infirmary frac-
ture clinic in children under 16 between April 1997 and March
1999. Of the 3082 hospital admissions as a result of accidents in
children aged 0–15 years between April 1995 and March 1999,
264 resulted in stays of longer than 3 days – ‘serious accidental
injury’.3

Before any adjustment, the correlation in childhood accident
admissions between enumeration districts in the same ward was
12.6 per cent; after adjustment for ethnicity and Townsend score
the correlation fell to 0.5 per cent.

Tables 1–3 show the odds ratios for in-patient stays of 
more than 3 days as a result of accidents, admissions owing to 
accidents and new attendances at fracture clinic, respectively,
according to ethnic group. Odds ratios (ORs) are shown
adjusted for other ethnic groups only, and adjusted for other
ethnic groups and the Townsend score. The odds ratios for 
ethnicity are interpreted as follows: given two otherwise equiva-
lent enumeration districts, from this heterogeneous sample of
enumeration districts, if one enumeration district has a 10 per
cent higher proportion of South Asian residents than the other,
that enumeration district will, on average, exhibit an odds of
accidental injury that is ‘OR’ times that in the other enumera-
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tion district. Formally, this is called a ‘marginal’ interpretation
of the odds ratio.12

Before adjusting for the Townsend score, a 10 per cent
increase in the proportion of South Asian children was asso-
ciated with a significantly lower risk of an in-patient stay of
longer than 3 days (OR 0.96 (95 per cent confidence interval, CI,
0.92–1.00), p � 0.038), a significantly lower odds ratio of admis-
sion owing to an accident (OR 0.93 (95 per cent CI 0.92–0.94), 

p � 0.001), and a significantly lower odds ratio of new attendance
at fracture clinic (OR 0.94 (95 per cent CI 0.93–0.96), p � 0.001).
For a district with 70 per cent of its children from South Asian
groups (as observed in one-fifth of enumeration districts), this
represents a 40 per cent lower rate of accident admissions.

Adjustment for the Townsend score had the effect of mar-
ginally increasing the protective effect of South Asian ethnicity
on risk of in-patient admission for longer than 3 days (OR 0.95

Table 1 Odds ratios (ORs) for in-patient stays of longer than 3 days at the Leicester Royal
Infirmary as a result of accidents in Leicester residents under 16 years between April 1995 and
March 1999, according to ethnicity and the Townsend score

OR adjusted for other OR adjusted for Townsend score and

Characteristic ethnic groups (95% CI); p other ethnic groups (95% CI); p

South Asian 0.96 (0.92–1.00); 0.038 0.95 (0.91–1.00); 0.035
Black 0.98 (0.81–1.19); 0.88 0.86 (0.65–1.13); 0.28
Other ethnic group 1.02 (0.74–1.40); 0.91 0.98 (0.72–1.34); 0.91
Townsend10 1.28 (0.94–1.76); 0.12

Odds ratios for ethnic groups shown are those for a 10 per cent increase in the proportion of residents from a South
Asian, Black or Other ethnic group. ‘Townsend10’ is odds ratio for a 10 point increase in the Townsend score. ‘OR
adjusted for Townsend score’ is the odds ratio adjusted for the quadratic term for a 10 point increase in the Townsend
score.

Table 2 Odds ratios (ORs) for admissions to the Leicester Royal Infirmary as a result of
accidents in Leicester residents under 16 years between April 1995 and March 1999 according
to ethnicity and the Townsend score

OR adjusted for other OR adjusted for Townsend score and

Characteristic ethnic groups (95% CI); p other ethnic groups (95% CI); p

South Asian 0.93 (0.92–0.94); �0.001 0.93 (0.92–0.94); �0.001
Black 1.02 (0.89–1.17); 0.80 0.94 (0.82–1.09); 0.434
Other ethnic group 0.95 (0.85–1.07); 0.41 0.95 (0.85–1.06); 0.339
Townsend10 1.25 (1.14–1.37); �0.001
Townsend10 squared 0.90 (0.83–0.98); 0.018

Odds ratios for ethnic groups shown are those for a 10 per cent increase in the proportion of residents from a South
Asian, Black or Other ethnic group. ‘Townsend10’ is odds ratio for a 10 point increase in the Townsend score. ‘OR
adjusted for Townsend score’ is the odds ratio adjusted for the quadratic term for a 10 point increase in the Townsend
score.

Table 3 Odds ratios (ORs) for new attendances at Leicester Royal Infirmary fracture clinic by
Leicester residents under 16 years between April 1997–March 1999 according to ethnicity and
the Townsend score

OR adjusted for other OR adjusted for Townsend score and

Characteristic ethnic groups (95% CI); p other ethnic groups (95% CI); p

South Asian 0.94 (0.93–0.96); �0.001 0.94 (0.92–0.96); �0.001
Black 0.94 (0.79–1.12); 0.50 0.94 (0.78–1.14); 0.52
Other ethnic group 0.88 (0.74–1.05); 0.16 0.89 (0.75–1.05); 0.16
Townsend10 1.10 (0.99–1.23); 0.073
Townsend10 squared 0.82 (0.71–0.94); 0.006

Odds ratios for ethnic groups shown are those for a 10 per cent increase in the proportion of residents from a South
Asian, Black or Other ethnic group. ‘Townsend10’ is odds ratio for a 10 point increase in the Townsend score. ‘OR
adjusted for Townsend score’ is the odds ratio adjusted for the quadratic term for a 10 point increase in the Townsend
score.



316 JOURNAL OF PUBLIC HEALTH MEDICINE

(95 per cent CI 0.91–1.00), p � 0.035), and had little or no 
effect on risk of admission (OR 0.93 (95 per cent CI 0.92–0.94), 
p � 0.001) or fracture clinic attendance (OR 0.94 (95 per cent CI
0.92–0.96), p � 0.001). The lower risk observed in South Asian
groups could not therefore be accounted for by differences in
deprivation levels.

Before adjusting for the Townsend score, a 10 per cent
increase in the proportion of children from Black ethnic groups
was associated with a non-significantly lower risk of an 
in-patient stay of longer than 3 days (OR 0.98 (95 per cent CI
0.81–1.19), p � 0.88), a non-significantly higher risk of admis-
sion owing to an accident (OR 1.02 (95 per cent CI 0.89–1.17), 
p � 0.80), and a lower risk of fracture clinic attendance (OR 0.94
(95 per cent CI 0.79–1.12), p � 0.50). After adjusting for the
Townsend score, Black ethnicity was associated with a non-
significant reduction in the risk of all three measures of hospital
utilization. Before adjusting for the Townsend score, a 10 per
cent increase in the proportion of children from Other ethnic
groups was associated with a non-significantly higher risk of an
in-patient stay of longer than 3 days (OR 1.02 (95 per cent CI
0.74–1.40), p � 0.91), a non-significantly lower risk of admis-
sion owing to an accident (OR 0.95 (95 per cent CI 0.85–1.07), 
p � 0.41), and a lower risk of fracture clinic attendance (OR 0.88
(95 per cent CI 0.74–1.05), p � 0.16). However, after adjusting
for the Townsend score, ‘Other’ (i.e. Chinese, Other-Asian,
Other-Mixed) ethnicity was associated with a non-significant
reduction in the risk of all three measures of hospital utilization.

Discussion

Our ecological study indicates that South Asian children are at
substantially lower risk of accidents requiring hospital in-
patient and out-patient care than white children. This is the first
epidemiological study that we are aware of to investigate the
relationship between ethnicity and hospital admissions owing to
accidents and serious accidental injury in the United Kingdom.
Access to health care in the United Kingdom does not depend
on health insurance coverage, and therefore ethnic differences
in access to care could more easily depend on cultural and lan-
guage barriers. However, given our observation that South Asian
children are at a significantly lower risk of serious accidental
injury (defined as an in-patient stay of longer than 3 days),3 it is
unlikely that ethnic differences in thresholds for accessing care
could primarily account for lower hospital utilization rates for
childhood accidents in South Asians. We did not attempt to
compare specific accident types by ethnic group (in view of the
small numbers involved). However, future research should
attempt to explore the reasons underlying the ethnic variations
in hospital utilization as a result of childhood accidents we have
shown. This could be achieved by (1) adequately powered quan-
titative comparison of accident types, preferably at the individ-
ual level and (2) in-depth qualitative research to explore ethnic
variations in accident hazard exposure and hospital utilization.

Surveys of children in the United Kingdom have shown that
South Asian children self-report (or their parents report) fewer
accidents resulting in any contact with a health professional.7,13

The data from our study are consistent with the findings of these
surveys, and indicate that reporting differences between ethnic
groups are unlikely to account for the ethnic differences previ-
ously reported using such methods.7,13

We used broad ethnic classifications, to ensure that our study
was adequately powered. Ninety-three per cent of Leicester’s
South Asian children are Indian, 5 per cent Pakistani and 2 per
cent Bangladeshi. Although there will be heterogeneity between
and within these groups, the Health survey for England ’99
showed that self-reported accident rates were significantly lower
in Indian, Pakistani and Bangladeshi children than in the 
general population.7

Although we found no significant variations in risk of hospi-
tal utilization as a result of accidents in Black or ‘Other’ ethnic
groups, this study had limited power to detect such variations in
small populations.

The data from our study provide further insights into the
relationship between small area deprivation score and child-
hood accidents. Having adjusted for ethnicity, the relationship
between deprivation and accident admissions was represented
by an ‘n’-shaped curve, the highest odds ratio being observed for
enumeration districts with a Townsend score of 11 (modest
deprivation). The relationship between deprivation and fracture
clinic attendances was similarly represented by an ‘n’-shaped
curve, with a peak in risk at modest levels of deprivation. How-
ever, we found a linear increase in the risk of in-patient stays of
longer than 3 days as a result of an accident with an increase in
the Townsend score. Higher thresholds for hospital utilization
in the most deprived communities may explain these findings.
Alternatively, children from the most deprived backgrounds
may be at greater risk of serious injuries, such as motor vehicle
accidents, but at lower risk of minor accidents, such as those
sustained during organized sports activities.

It is possible that the reduced risk of hospital utilization as a
result of accidents in South Asian children we showed at enu-
meration district level may not exist at the individual level (the
‘ecological fallacy’).14 Instead of our ecological approach, we
could have analysed the data at the individual level if we used a
computerized algorithm to assign ethnicity on the basis of sur-
name. The SANGRA algorithm, for example, might have been
expected to identify around 90 per cent of South Asian names in
Leicester.15 However, misclassification of ethnic group would
have remained a problem. Furthermore, deprivation data were
available at community level rather than individual level. Al-
though an ecological approach can be justified in this instance,
we must exercise appropriate caution when making inferences
about the relationship between South Asian ethnicity and acci-
dent risk at the individual level. It will be necessary to test our
findings at the individual level using directly collected ethnic
data from routine hospital information when this becomes
available.
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Accident prevention interventions, such as road engineering
and other environmental improvements, frequently need to 
target areas rather than individuals.16 The planning of such inter-
ventions can be assisted by understanding the relationship at
community level between accidents and small area character-
istics, such as ethnicity and deprivation score, provided that such
relationships are also meaningful at the individual level.14 The
Health survey for England has already demonstrated the relation-
ship between ethnicity and self-reported accidents at the level of
individuals,7 and it will soon be possible to confirm whether the
same is true for accidents resulting in hospital utilization.

We were unable to exclude the small proportion of non-
accidental fractures from fracture clinic attendances, as these
attendances were not coded. However, fracture attendances
have been shown to give an unbiased estimate of the incidence
of fractures, unlike hospital accident and emergency depart-
ment attendances, for which attendance is strongly correlated
with distance from the department.17

The Townsend score is derived from Census data on unem-
ployment, home ownership, overcrowding, and car ownership.9

It has been widely used as a measure of small area deprivation,
but does not reflect some aspects of environmental deprivation.
We therefore also analysed the data using the Index of Local
Deprivation,18 with equivalent findings.

The approach we adopted for the analysis of data not only
allowed ethnicity groups and the Townsend score to be adjusted
for, but also allowed the correlation in hospital utilization rates
within the same ward to be quantified and adjusted for. Further-
more, using robust (‘Huberized’) standard errors, statistical
inferences based upon the regression coefficients in the model
were rendered robust to misspecification of the correlation
structure. This was important, because we used an ‘exchange-
able’ correlation structure, which implied equal correlation
between all enumeration districts in a ward, whereas in reality 
it is likely that the correlation between adjacent enumeration
districts in a ward will be higher than that between two enumer-
ation districts that are further apart in the same ward. In addi-
tion, adjacent enumeration districts that span a ward boundary
will be expected to be correlated but will be treated as uncorre-
lated by the model. The use of robust standard errors means
that these problems in specifying the structure are rendered of
little consequence.12

Our finding of a lower risk of hospital utilization as a result
of childhood accidents in South Asians has important impli-
cations for public health practice – to predict workload, target
prevention and understand aetiology. We cannot infer that
South Asian communities are ‘less needy’. The lower risk of
accidents observed in South Asian children in Leicester may
well result from lower participation in physical activities. The
Health survey for England – the health of minority ethnic groups,
showed that Indian and Pakistani children participated less in
all types of physical activity, including walking, active play and
sports.7 This is of particular concern in view of the vulnerability
of this population to diabetes and coronary heart disease.19

Community-based interventions encompassing both envi-
ronmental modification and health education have been shown
to be effective in preventing childhood accidents.20,21 Interpreta-
tion of our results in the context of the findings of the Health 
survey for England 7 should not only suggest to policy-makers
the need to target these interventions to communities with high
accident rates, but perhaps also target exercise promotion in
South Asian communities. Paradoxically, successful exercise
promotion could increase accident rates in South Asian chil-
dren. A case could therefore be made for combining accident
prevention and exercise promotion in such communities.
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