
obstetrics, and it seems that this opportunity is not
being fully used.

If general practitioners' responsibility for intra-
partum care continues to decline then the relative lack
of general practitioners' participation in liaison com-
mittees and perinatal mortality meetings, as is found
now in consultant units, is the most likely pattern in
the future. It is only through such bodies that general
practitioners are likely to be able to influence care at
any stage of pregnancy and to exercise any advocacy
role. We may be witnessing not only the terminal
decline of general practitioner intrapartum care but
also the start of a long process in which general
practitioners are excluded from having any say in
obstetric care.
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Occurrence and repetition of hospital admissions for accidents in
preschool children

Christine Sellar, Joyce A Ferguson, Michael J Goldacre

Abstract
Objectives-To examine trends over time in the

rates of admission to hospital for accidents of
preschool children and to study patterns of repeated
admissions for accidents in these children.
Design-Analysis of linked, routine abstracts of

hospital inpatient records for accidents.
Setting-Six districts in the Oxford Regional

Health Authority covered by the Oxford record
linkage study.
Subjects-Records for 19427 children aged 5

years and under at the time of first recorded admis-
sion to hospital.
Main outcome measure-Number of admissions

to hospital.
Results-Records were analysed in three groups:

person based annual admission rates were calcu-
lated for each calendar year; each child's first
recorded admission in 1976-85 was identified, and
the child's record was followed up by linkage for one
year from that admission; each child's first recorded
admission in 1976-81 was identified and followed
up for five years. Overall, 19 427 children from
an average annual resident population of 163 000
children in 1976-86 had 20 657 admissions for acci-
dents before they were 6 years of age. Of these
admissions 13 983 were for injuries, 5717 for poison-
ings, and 957 for burns. Admission rates declined
after 1976 for poisoning, but no substantial changes
over time were found in admission rates for injuries
or burns. A total of 17 724 children were followed up
for one year and 10 889 for five years; 470 (2.6%) of
the children who were followed up for one year and
926 (8.5%) of those followed up for five years had at
least one further admission for an accident. Of those
followed up for one year the 4 and 5 year old children
were least likely and those under 1 and 1 year old
were most likely to have a further admission for
an accident. The number of children who had
more than one accident was greater than would be
expected if accidents were random occurrences.
Those who had a poisoning at first admission were

more likely to have another poisoning than an injury
or burn; and those who had a burn at first admission
were more likely to have another burn.

Conclusions-Hospital admissions for accidents
in children are common: on average 1 child in 88 in
this population was admitted each year. Multiple
admissions are uncommon but none the less occur
more often than would be expected by chance.

Introduction
Among children aged 1-14 years accidents are the

commonest cause of death and account for one fifth of
all hospital admissions in the United Kingdom. There
is currently a high level of interest in efforts to reduce
the incidence of accidents in childhood.'4
Many studies have been carried out to identify

whether some children are at a greater risk of accidents
than others. Studies of accident proneness, for
example, have examined the characteristics of children
who had more than one accident, their behaviour,56
families, and environment.57 There is evidence that
children who have had an accident are at greater risk of
a further accident than other children89 and that
admissions to hospital for injury in preschool children
may help predict admission for injury in the next five
years.'0 An earlier study using data from the Oxford
record linkage study showed that a study of admission
rates and subsequent admissions analysed by type of
accident would be useful.8
We examined trends in admission rates over time

among preschool children, the group at greatest risk of
poisonings, burns, and home injuries," and describe
here the occurrence and repetition of accidents. The
term accident is used generically to include injuries,
burns, and poisonings.

Subjects and methods
The Oxford record linkage study is a collection of

brief abstracts of hospital inpatient records together
with data from birth and death certificates. 12 Data have
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been collected for the study since 1963, and by 1975
data collection covered six of the eight districts in
the Oxford Regional Health Authority. The average
annual population in the six districts between 1976 and
1986 was 1-9 million people including 163 000 children
aged 0-5 years. The data presented here are based on
records of patients who were both resident and treated
in the six districts from 1976 to 1986.

Children aged 5 years and under were included in
the study if they had a hospital admission during
1976-86 with "accident" or "emergency" as the
recorded source of admission and with the main
diagnosis on the discharge abstract in chapter 17 of the
international classification of diseases. This chapter
covers injury and poisoning. The codes used were
N800-N989 and N996 in the eighth revision'3 and
codes 800-904 and 910-989 in the ninth revision'4
of the classification. Accidents were grouped under
three broad categories according to diagnosis-that is,
injuries, burns, and poisonings.

TABLE I-Hospital admissions for injuries, poisonings, and burns in
preschool children in the Oxford region 1976-86. Figures are numbers
and average annual ratesllO00 children ofeach sex aged 5 years and
under

Boys Girls Total
Diagnostic
category No Rates No Rates No Rates

Injuries 7843 8-5 5956 6-8 13799 7 7
Poisoning 3228 3 5 2443 2-8 5671 3 2
Burns 601 0-7 348 0-4 949 05

Total 11608 12 6 8707 10 0 20315 11-3

Each child may appear in more than one diagnostic category in any year.

Injuries 1 0-

O'~~
9-

8-
C.

.0 7-

6

5-

0.

-

co

a:

C.
0
0
0
0

cc

Girls

4-

3-

2-

0 1
0.5 1-5 2-5 3-5 4-5 5-5

Population data for each single year of age are not
available for the six districts. Population estimates
were therefore derived by applying the proportions of
children under 6 years in each single year age band in
the population of England and Wales to the quin-
quennial population figures for the six districts.

Records were analysed in three main groups. Firstly,
all admissions among children aged 5 years and under
in 1976-86 were analysed, and person based annual
admission rates were calculated for each calendar year.
In these calculations each child was counted once in
each year regardless of his or her number ofadmissions
for accidents in the year. These data thus provide
information on numbers and rates of children who
were admitted for accidents during the year. The
percentage change per year in admission rates from
1976 to 1986 and its 95% confidence intervals were
calculated by logistic regression using generalised
linear interactive modelling. Secondly, each child's
first recorded admission during 1976-85 was identified
and the child's record was followed up by linkage for
one year from that admission. In this way we quantified
the extent of repeated admissions within a year
after the index admission. Thirdly, each child's first
recorded admission between 1976 and 1981 was identi-
fied and the child's record was followed up for five
years from the admission to quantify the extent of
repeated admissions within this period. All records of
further admissions were included in the analysis,
including those when the children were over the age of
5 years, for the full duration of follow up.

In the analyses of repeated admissions hospital
admission records for 1975 were examined to ensure
that all first accidents occurred after at least one year
without a previous accident. We also excluded as
repeat admissions any records of admission which
occurred 28 days or less after discharge from the index
admission. We did this because of the possibility that
short term readmission may have been for the same
accident. We also identified all death records after the
index admission in both the one and five year follow up
cohorts. The X2 test for trends in proportions was used
to test the changes over time in the proportion of
children who had more than one accident.'5 Expected
numbers of admissions per child were estimated using
a Poisson distribution."'

Results
Between 1976 and 1986, 19 427 children aged 5 years

or under were admitted to hospital after an accident.
Over the period of the study they had a total of 20 657
admissions for accidents before they were 6 years of
age. Of these episodes 13 983 were for injuries, 5717 for
poisonings, and 957 for burns.

Boys Injuries

Poisoning

Burn

1 Burns

1976 77787980 8182 8384 85 8687
Year of admission

101 Girls

c
0
4-

0

0
0

U1)

c-

9-
8
7-

6

5-
4-

3-
2-

1-1
oI

Injuries

Poisoning

Burns
?pC 0O OC

1976 77 78 79 8081 82 83 84 85 86 87
Year of admission

FIG 2-Age standardised person based admission rates for children aged 0-5 years by diagnostic category,
year ofadmission, and sex

ADMISSION RATES

Admission rates were highest for injuries and lowest
for burns in both sexes and across all ages up to 5 years
(fig 1). Admission rates for burns were highest in
children aged 1 year and those for poisoning were
highest at 1 and 2 years of age. Average annual person
based admission rates were higher in boys than girls at
each age from 0 to 5 years and for each of the three
diagnostic categories (table I). We tested these differ-
ences comparing boys with girls within each single age
band. Rates for boys were appreciably greater than
rates for girls except in children aged 3 years and
over admitted with burns and children under 1 year
admitted with poisoning.

Figure 2 shows that there was a striking decline in
admission rates between 1976 and 1986 for children
admitted for poisoning but no substantial changes over
time were found in admission rates for children
admitted for injuries or burns. The data in this figure
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were age standardised by applying single year rates
within the age group to take account of changes in the
age distribution over time within the group. The
decline in admission rates for poisoning was evident in
each age band for both sexes and was significant in all
cases except girls aged under 1 year. The overall annual
percentage decline was 7-7% (95% confidence interval
-8-5 to -6-9; x2 trend=367; p<001). Although the
increase in admission rates for injuries was not substan-
tial (less than 1% annually), it was significant (X2
trend=13 55; p<001). The increase was due to a
small increase in the rates for girls, of 1-7%/year (95%
confidence interval 0-9 to 2 5; X2 trend= 17-7; p<001).

REPETITION OF ADMISSION

Records of 17 747 children who had an index
admission in 1976-85 were followed up for one year
from that admission. Of these, 23 children died in the
index admission and were excluded from the analysis
of repetition. Within the year 17 254 of the remaining
17724 children (97 3%) had no further admission
(table II). Of the remainder 448 (2 5%) had two
admissions for accidents, 20 (0 1%) had three, and two
(0-01%) had four accidents within the year. From 1976
to 1985 there was no significant change in the pro-
portion who had a further admission when followed up
for one yeLr.

TABLE iI-Hospital admissions for accidentslchild when followed up for one year from first admission in
1976-85. Figures are number ofadmissionslchild (percentage ofchildren with each number ofadmissions)

No of admissions/child
Diagnostic category
at first admission 1 2 3 4 Total

Injuries 11539(97-4) 299(2-5) 12(0-1) 2 11852(100-0)
Poisoning 4921(97-2) 135(2-7) 5(0-1) 5061(100-0)
Burns 794(97-9) 14(1-7) 3 0-4) 811(100-0)

Total 17254 (97-3) 448 (2-5) 20 (0-1) 2 17724 (100-0)

Overall, 10905 children had an index admission
between 1976 and 1981, and data on these were
followed up for five years. Of these, 16 children died in
the index admission and were excluded from further
analysis. Of the remaining 10 889 children, 926 (8 5%)
had at least one further admission during the five years
(table III). A further 816 (7 5%) had only one further
admission, 89 (0 8%) had three admissions, and 21
(0-2%) had four admissions or more in the five years.

TABLE iII-Hospital admissions for accidentslchild when followed up for five years from first admission in
1976-81. Figures are number ofadmissionslchild (percentage ofchildren with each number ofadmissions)

Diagnostic No of admissions
category
at first admission 1 2 3 4 5 6 7 Total

Injuries 6338(91-2) 532(7-7) 67(1-0) 10(0-1) 1 2 1 6951 (100-0)
Poisoning 3183 (92-3) 241(7-0) 19(0-6) 6 (0-2) 1 3450(100-0)
Burns 442(90-6) 43(8-8) 3(0-6) 488 (100-0)

Total 9963(91-5) 816(7-5) 89(0-8) 16(0-1) 2 2 1 10889(100-0)

For both the one and five year follow up periods the
proportion of children who had a further admission did
not vary significantly by diagnostic category at first
admission. The proportion who had more than one
admission in a year differed significantly by age at first
admission (Xs=50 3; p<0-01). Children aged 1 year
and under were most likely and those aged 4 and 5
years were least likely to have a further admission
within the year. The percentages of girls who had at
least one further admission for an accident within a
year of the first were, for those aged under 1, 1, 2, 3, 4,
and 5 years, respectively, 3-6%, 3-4%, 2-8%, 2-0%,
1-4%, and 1-1%. The corresponding figures for boys
were 3 7%, 3.9%, 2-2%, 2-7%, 1-6%, and 1-7%.

The number of accidents per child in the population
when modelled using a Poisson distribution showed
that the number of children who had two or more
accidents was greater than would be expected by
chance (table IV). For example, if the chance of a

TABLE IV-Distribution of counts of admissions for accidents for
preschool children when followed up for one year from index
admission

No of boys No of girls
No of
admissions/child Observed Expected* Observed Expected*

0 823974 823750-1 782765 782598-4
1 9880 10313-1 7397 7721-4
2 260 64-6 188 38-1
3 13 0-3 7 0.1
4 1 1

Total 834128t 834128-1 790358t 790358-0

*Calculated using Poisson distribution.
tTotal person years 1976-85.

second or third admission was a random occurrence the
expected number of boys with two admissions would
be 65 and the expected number of boys with three
admissions would be one. In the study 260 boys were
observed with two admissions and 13 boys had three.
This was also true for each diagnostic category at index
admission.
Among the 11 873 children followed up for one year

whose first accident was an injury 234 (74 8%) had an
injury on second admission (table V). This was not

TABLE v-Distribution of first admissions in 1976-85 by diagnostic
category and distribution of second admissions within one year in
children first admitted with injuries, poisoning, and burns. Figures are
numbers (percentages) ofadmissions

Second admission*

Injury Poisoning Burn
Diagnostic First as first as first as first
category admission admission admission admission

Injuries 11873 (66-9) 234 (74-8) 68 (48-6) 4 (23-5)
Poisoning 5063(28-5) 69(22-0) 66(47-1) 5(29-4)
Burns 811 (4-6) 10 (3-2) 6 (4-3) 8(47-1)

Total 17747 (100-0) 313 (100-00) 140 (100-00) 17 (100-00)

*In the 470 children (table II) who had more than one admission within one
year of their first admission.

substantially different from tnat expected given the
distribution of first accidents. The children who had a
first admission for poisoning, however, were much
more likely than others to have a poisoning on their
second admission: 66 (47*1%) were admitted with
poisoning at the second admission compared with 5063
(28 5%) of the 17747 first admissions (Xi=24-1;
p<001). Children with burns as a first admission were
also more likely to have a second accident that was a
burn: eight (47-1%) of the 17 children who had a
further admission were admitted with burns compared
with 811 (4 6%) ofthe 17747 first admissions (X2= 69-6;
p<001). As children were followed up for longer
periods the proportion of children with injuries
increased, regardless of the diagnostic category at first
admission. This is probably the effect of changing
patterns of accidents with age (fig 1).

DEATHS

Of the 17724 children discharged alive from their
first admission and followed up for one year from that
admission, 11 (0 06%) died. Six of these deaths were
from causes not covered by the diagnoses in this
study-that is, not accidents. Nineteen (0 2%) of the
10 889 children discharged alive with index admissions
between 1976 and 1981 died within the five year follow
up. Ten of these 19 had a cause of death with a
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diagnosis other than accident. We aim to study
mortality in these cohorts further and report this
later.

Discussion
Our data provide information, not readily available

elsewhere, on numbers ofchildren admitted to hospital
because of accidents. The data complement routinely
available statistics on numbers of episodes of accidents
resulting in hospital admission available from the
hospital inpatient enquiry'6 and on deaths ascribed to
accidents in children available from the Office of
Population Censuses and Surveys' mortality statistics. 17
Our data show that admission for an accident is fairly
common for a child: in the Oxford population, on
average one child in 88 aged under 6 is admitted to
hospital for an accident at least once each year. This is
comparable with data from the 1970 British birth
survey, in which on average each year about one child
in 80 had an admission to hospital for an accident in the
first five years of life.'8 In our study, as elsewhere,'9
admission rates for boys were a little higher than those
for girls. Admission rates varied strikingly by age and,
in particular, numbers ofadmissions for poisoning and
burns peaked in children aged 2 years or less, and
thereafter declined with age. There was a decrease over
1976-86 in admission rates for poisoning. Others
have reported declines in hospital admission rates for
poisoning and related it to the increased use of
child resistant containers for drugs.202' In principle
it seemed possible that children, unable to open
containers, might find other ways of causing accidental
injuries to themselves. It was therefore interesting that
the decline in poisoning was not counteracted by any
substantial increase over time in admission rates for
other types of accident.
Our data included only hospital admissions and did

not cover accidents in the community as a whole.
Studies of a different design are needed to investigate
the full extent of childhood accidents in the popu-
lation.'822 Hospital admission rates are no doubt
influenced by parental thresholds in seeking hospital
care after accidents and by clinical thresholds in
respect of whether to admit children. Thus, possibly
the decline in admission rates over time identified by us
might represent an increase in the threshold for
admission. If this were so, however, it would have had
to be selective to substantially influence our findings-
that is, the change would have had to apply to
poisonings rather than accidents or burns. Similarly,
different threshold levels for admission may to some
extent influence the observed pattern of admission to
hospital by age group and sex.
Our data were confined to admissions occurring

in the six districts covered by the Oxford record
linkage study. They therefore probably underesti-
mated slightly the true incidence of hospital care for
accidents in these children. Any migration out of the
area would also result in a small underestimate of the
level of repeat admissions. Also we excluded repeat
admissions for accidents which occurred within 28
days of discharge from the index admission. We did so
to try to exclude repeat admissions for the same
accident, but we may also have excluded some admis-
sions for new accidents shortly after the index episode.
The concept of "accident proneness" in children

remains controversial, but our study shows that
accidents, or hospital admissions for accidents, are not

random occurrences in respect of children. It was not
possible to analyse these data by social class, but others
have shown that the chance of an injury is not random
across all social classes.8 In this study we also showed
that the risk of further admissions varies with age.
Associations with social class or age may to some extent
explain the clustering observed. There do, however,
appear to be some children who have had at least one
hospital admission for an accident who are more likely
than would be expected by chance to experience
further admissions. Nevertheless, the number of
children with multiple admissions is small on a popula-
tion basis: in our study there were 22 children with
three or more hospital admissions for accidents within
a year in the total average resident population of
163 000 children under the age of 6 years. It is, of
course, important to reduce or eliminate all prevent-
able accidents, and health education with this goal
should be targeted both at the families of children in
general and at those who have had at least one hospital
admission for an accident.
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