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Abstract
Research question—Does a database of
hospital admission data linked to police
road traYc accident (RTA) reports pro-
duce less biased information for the injury
prevention policymaker, planner, and
practitioner than police RTA reports alone?
Design—Data linkage study.
Study population—Non-fatal injury vic-
tims of road traYc crashes in southern
England who were admitted to hospital.
Data sources—Hospital admissions and
police RTA reports.
Main outcome measures—The estimated
proportion of road traYc crashes admit-
ted to hospital that were included on the
linked database; distributions by age, sex,
and road user groups: (A) for all RTA
injury admissions and (B) for RTA serious
injury admissions defined by length of
stay or by nature of injury.
Results—An estimated 50% of RTA injury
admissions were included on the linked
database. When assessing bias, admis-
sions data were regarded as the “gold
standard”. The distributions of casualties
by age, sex, and type of road user showed
major diVerences between the admissions
data and the police RTA injury data of
comparable severity. The linked data
showed smaller diVerences when com-
pared with admissions data. For RTA
serious injury admissions, the distribu-
tions by age and sex were approximately
the same for the linked data compared

with admissions data, and there were
small but statistically significant diVer-
ences between the distributions across
road user group for the linked data
compared with hospital admissions.
Conclusion—These results suggest that
investigators could be misinformed if they
base their analysis solely on police RTA
data, and that information derived from
the linked database is less biased than that
from police RTA data alone. A national
linked dataset of road traYc crash data
should be produced from hospital admis-
sions and police RTA data for use by poli-
cymakers, planners and practitioners.
(Injury Prevention 2001;7:234–241)

Keywords: data linkage; hospital records; police road
traYc crash reports; bias (epidemiology)

The aim of this paper is to address the question:
Does a linked database of hospital admission
data to police road traYc accident (RTA)
reports produce less biased information for the
policymaker, injury prevention practitioner, and
planner than police RTA reports alone? There is
a concern that biased information is produced
when police road traYc crash reports alone are
analysed.1–8 Problems could arise, however, with
a linked database since such a database is likely
to be incomplete.3 9–11

Many authors have linked hospital admis-
sions data to police road traYc crash reports in
an attempt to improve their databases for
injury prevention.1 2 6 12–14 The reasons we are
interested in data linkage include:
x A concern about the validity of police RTA

data.
x To increase the richness of data to assist in

prioritisation of injury prevention activity
and for identifying methods of prevention.
In England, like elsewhere, the data collected

on hospital admissions and in police road traffic
accident reports complement each other. Link-
age of these sources will increase the range of the
data available for injury prevention (table 1).

Data linkage can, however, result in a
substantial loss of cases. In England, some
RTAs cannot be identified from hospital
admissions due to missing external cause of
injury codes on some electronic records.
Furthermore, among those road traYc crashes
resulting in hospital admissions that can be
identified, not all can be linked to police road

Table 1 Accident information requirements

Structure, items Police RTA data
Hospital inpatient
data

Accident characteristics
Place of occurrence Y
Geographic identifier of location Y
Type Y Y
Circumstances Y

Personal characteristics
Age and sex Y Y
Area of residence Y
Socioeconomic ?Y
Ethnic group Y
Activity Y
Predisposing factors ?

Consequences
Nature of injury Y
Severity of injury ? ?Y
Health service impact Y
Outcome ? ?

Key: Y = recorded on the database, ?Y = indicator can be generated from the database, ? = only
limited information available, blank = no information available.
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traYc crash reports since: (A) not all cases are
reported to the police1 3 6–9 13 and (B) errors in
recording data in either database can result in a
failure to make a link.1–5 7 Consequently, infor-
mation generated from a linked database might
also be misleading for injury prevention policy-
making and planning.

To address the aims of this work, it was
hypothesised that if estimates from a linked
database included little bias, then the distribu-
tion of occurrence of injury by age, sex, and
type of road user based on data from the linked
database and hospital admissions data would
be similar. Due to the known inaccuracies in
the police RTA data and bias in reporting to the
police, however, it was also hypothesised that
the distributions of occurrence with regard to
police RTA injury casualty data of comparable
severity would be diVerent from the distribu-
tions produced from hospital admissions data.

Previous work has identified that a naïve
analysis of hospital admissions data themselves
can be misleading. For minor and moderately
severe injuries, sociodemographic, health serv-
ice provision, and access factors influence the
probability of hospital admissions. It has been
argued that admissions to hospital for serious
injury are much less influenced by these
factors.15 16 This is recognised by the govern-
ment through the non-fatal injury target set in
their health strategy for England,17 which is:
“.... to reduce by at least one tenth the rate of
serious* injury from accidents among people of
all ages by the year 2010”.

Given the above, it was also hypothesised
that the distribution of occurrence of non-fatal
serious injury would be similar when described
using the linked database compared with
hospital admissions data.

Methods
POPULATION

The target population for this work comprised
the non-fatal injury victims of road traYc
crashes that occurred in an area of southern
England, namely East and West Sussex,
including Brighton and Hove, who were
admitted to hospital in this area. The popula-
tion area will be referred to as Sussex.

SOURCES OF DATA

The hospital admissions data used for this
investigation were those included in the record
of the first finished consultant episode of admis-
sions to NHS hospitals in Sussex as a result of
RTAs during the period April 1995 to March
1998. Cases were selected which had a principal
diagnosis code, recorded in the first diagnosis
field, between S00-T98 inclusive, and where the
first external cause code (E code) in the
subsequent diagnosis fields on the patients elec-
tronic record was in the range V00–V49. The
coding systems used for both the nature of injury
and external cause of injury is the International
Statistical Classification of Diseases and Related
Health Problems, 10th revision.18

Sussex police supplied data on all road traf-
fic casualties attended by them that occurred in
the study area within this period. Whenever the
police attend a road accident that took place on
a public road, they complete a comprehensive
accident report form. There is common agree-
ment between police forces for the collection of
certain information. In order to assist the
police in the completion of this common data-
set, a companion manual oVers guidance, in
the form of definitions and examples, on the
correct way to complete the form.19 20 The data
collected are transferred on to computer, and
after a series of checks and corrections, it is sent
to the Department of the Environment, Trans-
port and the Regions (DETR) to produce a
national database.

In theory, all cases admitted to hospital
should be classified within police road traYc
crash reports as “serious” injury.19 20 However,
previous work has indicated that there is a large
degree of misclassification associated with the
severity of casualty field on the police data-
base.1 2 7 21

DEFINITIONS

Bias
We use an epidemiological/statistical definition
of the term “bias” in this paper. This has been
described as a: “deviation of results or
inferences from the truth, or process leading to
such deviation. . . . The term bias does not
necessarily carry an implication of prejudice or
other subjective factor, such as experimenter’s
desire for a particular outcome. This diVers
from conventional usage in which bias refers to
a partisan point of view”.22

Serious injury
Police RTA “serious” injury has been defined
in the DETR coding manual (STATS20) as
one of the following: fracture; internal injury;
severe cuts; crushing; burns; concussion; shock
requiring hospital treatment; detention in hos-
pital as an inpatient; and injuries to casualties
who die 30 or more days after the accident
from injuries sustained in the accident†.

Some of these cases classified to “serious” on
the police RTA data, therefore, are not serious
as defined by a severity of injury coding system
such as the Abbreviated Injury Scale (AIS),23

that is, an AIS of 3 or above. In the remainder
of the paper, we reserve the term serious for
those injuries of importance in terms of
disablement, quality of life, or threat to life and
will use the term “non-slight” to refer to police
RTA “serious” injuries.

The epidemiological measurement of injury
severity has been based on clinical signs, symp-
toms, and on the number and types of organ
and system damage.24 Injury severity scales
have been used to establish minimal criteria for
the surveillance of injury.25 In a given year,
most people experience minor injuries, such as
small cuts, bruises, soft tissue injury, and
burns. Most of these heal with little or no

*The injury must be suYciently serious to require a hospital stay
of four days or more.

†Injuries resulting in death within 30 days of the accident are
classified as “fatal”.
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intervention and do not interfere with the per-
son’s activities. Our attention and resources
should be focused on reducing serious injuries
and their sequelae.24 In this work, two methods
of identifying serious injury were used as
follows: (1) RTA cases who were transferred to
another hospital, or who were admitted and
stayed in hospital for four or more days17 and
(2) RTA cases who were transferred to another
hospital, or were admitted to hospital with one
of the following injuries: serious long bone
fractures,15 head injuries admitted to hospital
for more than one day, and neck and spinal
injuries.

Work by the Transport Research Labora-
tory14 showed that a substantial majority of
RTA casualties who had a hospital inpatient
stay of four or more days were seriously injured
as defined by the AIS.23 Work by one of the
authors (PCC) has shown that the majority of
admissions to hospital with the diagnoses
specified in (2) are serious injuries as classified
by AIS. Both definitions include transfers to
another hospital, many to a specialist hospital,
and so a transfer is also an indicator of serious
injury.

Neither of the methods used in this paper,
for identifying serious injury, are exact. Use of
any criteria based solely on electronic hospital
admissions data in England, however, will
result in some misclassification of the severity
of injury. They are each simply indicators of
severity rather than direct measures.

DATA LINKAGE METHOD

A manual method of data linkage was used,
based on name, date of accident/admission,
and place of occurrence/admission, since auto-
matic methods had been found to be unreliable
with these data.26 Although names and ad-
dresses of the casualties were available from the
hospital data, they were not included on police
RTA electronic records. Data on road traYc
crash casualties, identified from the hospital
records were printed in name order with date
and place of hospital admission. One of the
investigators (SW) visited each police station in

Table 2 Estimated percentage of RTAs admitted to hospital who are on the linked database

Total RTAs
No linked to
police RTA data Linkage rate (%)

% Admissions
with an E code

Estimated %
RTAs on linked
database

All admissions 2666 1625 61 82 50
Serious injury

Length of stay definition 1051 695 66 78 51
Nature of injury definition 1029 629 61 94 57

Table 3 Number (%) of non-fatal injury cases by sex, age, and road user group

Admissions Police non-slight ÷2 df p Value Linked ÷2 df p Value

Male 1680(64) 1947(67) 2.8 995(63) 0.2
Female 927(36) 961(33) 5.2 572(37) 0.4

2607(100) 2908(100) 8.0 1 <0.01 1567(100) 0.6 1 ns
Age (years)

0–15 480(18) 233(8) 170.8 233(14) 10.7
16–24 543(21) 717(25) 20.5 322(21) 0.1
25–34 431(17) 641(22) 53.4 273(17) 0.7
35–64 714(27) 891(31) 11.2 456(29) 1.7
65–74 173(7) 176(6) 1.5 117(7) 1.6
>75 266(10) 250(9) 7.4 176(11) 1.6

2607(100) 2908(100) 264.8 5 <0.001 1567(100) 16.4 5 <0.01
Pedestrian (age)

0–4 24(1) 21(1) 1.2 19(1) 1.5
5–9 64(2) 61(2) 1.5 50(3) 3.5
10–15 82(3) 123(4) 10.9 67(4) 6.4
16–59 228(9) 306(11) 10.6 148(8) 0.9
60–74 75(3) 83(3) 0.0 55(4) 2.2
>75 108(4) 121(4) 0.0 74(5) 1.3

Cyclist (age)
<16 234(9) 90(3) 111.9 44(3) 66.3
>16 331(13) 281(10) 21.0 131(8) 23.1

Motorcycle rider 258(10) 559(19) 256.0 193(12) 9.4
Motorcycle passenger 105(4) 23(1) 75.6 58(4) 0.4
Driver (age)

17–24 125(5) 274(9) 130.1 95(6) 5.3
25–59 335(13) 485(17) 33.3 235(15) 5.7
60–74 82(3) 107(4) 2.7 65(4) 5.0
>75 74(3) 77(3) 0.4 58(4) 4.1

Passenger (>2 wheel) 478(18) 288(10) 112.6 271(17) 0.9
2607(100) 2902(100) 767.7 14 <0.001 1567(100) 136.0 14 <0.001

Figure 1 Distribution of non-fatal injury cases by age group.
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the study area and manually searched the
police accident registers for approximate
matches.

Once a putative match was found, the police
accident reference number was written against
the details from the hospital record, and later
transcribed on to the inpatient database for the
next phase of the matching. These records were
then electronically linked to the relevant police
RTA data records using the accident reference
number as the linking variable. All the links
were checked by comparing the information on
age, sex, type of road user, and date of
crash/hospital admission between the two elec-
tronic databases. Where a mismatch of these
variables or a multiple match existed, these
cases were investigated through a manual
search of the more extensive police accident
(paper) files.

STATISTICAL ANALYSIS

If the proportion of RTA cases for which there is
an E code is 80%, then 20% of RTA admissions
cannot be identified from the admissions data
and so immediately 20% of cases cannot be
linked. If 60% of admissions for which there is
an E code were linked to police RTA data, then
the proportion of all RTA admissions that are
linked is 60% of 80%, that is 0.6 × 0.8 × 100%.
This is an illustration of the application of a gen-
eral theorem within probability theory27 that was
used to estimate the proportion of road traYc
crashes admitted to hospital on the linked data-
base. The proportion of RTA cases which have
an E code cannot be estimated from electronic
hospital admissions data, however, since an E
code must be present to identify whether the
case is an RTA or not. Nevertheless, we can esti-
mate it as the proportion of all injury admissions

for which there is an E code‡. Applying
probability theory to these data, the estimated
proportion of road traYc crashes admitted to
hospital on the linked database was derived as
the product of:
x The estimated proportion of RTAs that were

identified from hospital admissions data,
derived as the proportion of cases whose
principal diagnosis was an injury for which
an E code could be found.

x The proportion of RTA cases identified from
the hospital admissions data that were linked
to police RTA data (the linkage rate).
Distributions of occurrence by age, sex, and

road user groups were initially considered
graphically. The road user group categories
that we used were modifications of those used
by the local Highways and Transport depart-
ment. The hypotheses of equivalence in the
distributions of occurrence derived from each
database were tested using a ÷2 goodness-of-fit
test$.28 The distributions of admissions by age,
sex and road user groups produced from the
hospital admissions data were assumed to
reflect the population distribution. The distri-
butions based on the police RTA non-slight
injury casualties and the linked data were com-
pared against these “population distributions”
of road traYc casualties. The comparison of
the distributions of serious injuries was only
possible for the linked and the hospital data.

Figure 2 Distribution of non-fatal injury cases by road user group.
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‡This estimate assumes that the proportion of cases with miss-
ing E codes was the same for RTAs as other causes of injury.

$The usual ÷2 test for a contingency table could not be used
when comparing the distribution of cases because of the lack of
independence of the data from the data sources being
compared. These include many of the same cases.
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Results
Of the original 2666 hospital admissions coded
as road traYc crashes, 1625 (61%) of these
cases were linked to the police registers and
subsequently to the police RTA electronic
records. The linkage rate was much lower for
pedal cyclists (31%) than for other road users:
67% for vehicle occupants, 69% for motorcy-
clists, and 72% for pedestrians. The linkage
rates for serious injury admissions were similar
to this (table 2).

For all hospital admissions for injury, 82%
had an external cause of injury code. Combin-
ing this with the linkage rate, the proportion of
road traYc crashes admitted to hospital that

were included in the linked database was
estimated to be 50%. For serious injuries, the
rate was a little higher, particularly for those
defined by nature of injury (table 2).

For the non-fatal injury cases of any severity,
the proportions of male and female RTA casu-
alties estimated from the linked database were
similar to those for all hospital admissions.
There were higher proportions of males among
the police RTA non-slight injury casualties
than among the hospital admissions (table 3).
The distributions by age diVered for the three
databases. For the linked data, there was a
smaller proportion of children under the age of
16 than in the hospital admissions data. There
were smaller proportions of children and larger
proportions of adolescents and adults aged
16–64 among the police RTA non-slight injury
casualties than the hospital admissions (table 3,
fig 1).

The proportions of casualties in each road
user group appeared similar for the linked
database and the hospital admissions data, with
the exception of pedal cyclists and motorcycle
riders. For police RTA non-slight injury
casualties relative to hospital admissions, there
were lower proportions of cyclists, particularly
for children, a higher proportion of motorcycle
riders, a higher proportion of young and adult
drivers aged 17–59, and a lower proportion of
car passengers (table 3 and fig 2).

For non-fatal serious injury, defined either
using length of stay or nature of injury, when
hospital admissions and the linked data were
compared for the variables of age and sex, the
proportions of males and females and the pro-
portions in each age category were approxi-
mately the same (tables 4 and 5). For both
definitions of severity, there were significant
diVerences between the proportions of non-
fatal serious injury casualties in some road user
groups for the linked data compared with hos-
pital admissions; however, the diVerences were
less than for hospital admissions of any severity
(tables 4 and 5, figs 3 and 4). For both defini-
tions of severity, the proportion of pedestrians
aged 10–15 was higher in the linked data com-
pared with hospital admissions, the proportion
of cyclists was lower, and both of these
diVerences contributed substantially to the ÷2

statistic (tables 4 and 5). The discrepancies
found between the admissions data and the
linked data when using the nature of injury
based severity definition were greater overall
compared with the length of stay severity defi-
nition, as indicated by the ÷2 statistic.

Discussion
The linkage rate found in this study lies within
the range of rates found by others.2 10 13 14 29

There are a number of reasons for a low linkage
rate including definitional, the organisation of
police records, failure to identify road traYc
crashes on hospital systems, failure of the road
user to report RTAs to the police, and accuracy
of the linking variables.26

Reporting rates to the police have been
found to vary with the following:

Table 4 Number (%) of non-fatal serious injury cases (length of stay definition) by sex,
age, and road user group

Admissions Linked ÷2 df p Value

Male 682(64) 422(63) 0.0
Female 390(36) 246(37) 0.0

1072(100) 668(100) 0.1 1 ns
Age (years)

0–15 109(10) 62(9) 0.5
16–24 199(19) 130(19) 0.3
25–34 182(17) 112(17) 0.0
35–64 322(30) 191(29) 0.5
65–74 96(9) 65(10) 0.4
>75 164(15) 108(16) 0.3

1072(100) 668(100) 2.1 5 ns
Pedestrian (age)

0–4 3(0) 3(0) 0.7
5–9 30(3) 14(2) 1.2
10–15 21(2) 26(4) 12.8
16–59 116(11) 77(12) 0.3
60–74 46(4) 39(6) 3.7
>75 78(7) 57(9) 1.5

Cyclist (age)
<16 34(3) 9(1) 7.0
>16 130(12) 55(8) 8.3

Motorcycle rider 144(13) 106(16) 3.0
Motorcycle passenger 56(5) 33(5) 0.1
Driver (age)

17–24 49(5) 34(5) 0.4
25–59 125(12) 79(12) 0.0
60–74 34(3) 24(4) 0.4
>75 40(4) 28(4) 0.4

Passenger (>2 wheel) 165(15) 83(12) 3.8
1071(100) 667(100) 43.5 14 <0.001

Table 5 Number (%) of non-fatal serious injury cases (nature of injury based definition)
by sex, age, and road user group

Admissions Linked ÷2 df p Value

Male 706(65) 411(65) 0.0
Female 373(35) 218(35) 0.0

1079(100) 629(100) 0.0 1 ns
Age (years)

0–15 204(19) 93(15) 5.7
16–24 205(19) 127(20) 0.5
25–34 176(16) 111(18) 0.7
35–64 308(29) 181(29) 0.0
65–74 74(7) 47(7) 0.3
>75 112(10) 70(11) 0.3

1079(100) 629(100) 7.5 5 ns
Pedestrian (age)

0–4 9(1) 7(1) 0.6
5–9 24(2) 15(2) 0.1
10–15 40(4) 37(6) 8.1
16–59 106(10) 72(11) 1.7
60–74 43(4) 37(6) 5.7
>75 56(5) 42(7) 2.7

Cyclist (age)
<16 108(10) 19(3) 30.6
>16 154(14) 55(9) 13.4

Motorcycle rider 134(12) 99(16) 5.6
Motorcycle passenger 46(4) 27(4) 0.0
Driver (age)

17–24 48(4) 32(5) 0.6
25–59 117(11) 72(11) 0.2
60–74 24(2) 15(2) 0.1
>75 24(2) 17(3) 0.7

Passenger (>2 wheel) 144(13) 81(13) 0.1
1077(100) 627(100) 70.2 14 <0.001
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x Age, with younger and older people more
likely to report than those aged 25–64.13

x Type of road user, with lower rates for
cyclists.1 3 9 14 30

x Injury severity, with reduced rates among
people with less severe injuries.3

James’ (1991) review estimates that 100% of
fatalities were reported to the police, 76% of
casualties with “serious” injury, and 62% of
casualties with “slight” injury.3

In spite of some significant diVerences be-
tween the results for the linked data compared
with the admissions data in the proportion of
cases in each road user group, the results suggest
that the linked non-fatal serious injury data
(either definition) will provide reasonably accu-
rate estimates of the relative magnitude of the

problem for each age, sex, and road user group
category. Additionally, when considering serious
injuries, the identification of priority groups is
unlikely to be aVected by the use of linked data
rather than admissions data.

These results should be interpreted with
caution, however, since not all RTAs admitted
to hospital could be identified. This means that
the hospital admissions data used in this analy-
sis might not fully reflect all hospital admis-
sions for RTAs, and so this data itself might be
biased. If so, the bias would not be identified in
this analysis.

One reason for the diVerence between the
distributions for police non-slight injury and
hospital admissions could be due to the wider
definition of a case encompassed by the police

Figure 3 Distribution of non-fatal serious injury (length of stay based definition) by road user group.
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Figure 4 Distribution of non-fatal serious injury (nature of injury based definition) by road user group.
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data. This includes: fracture, internal injury,
severe cuts, crushing, burns, and concussion,19

some of which do not result in hospital admis-
sion.

These results suggest that investigators could
be misinformed if they base their analysis of
road traYc crashes solely on police RTA data.
This is potentially problematic both nationally
and locally. For example, these findings are
important since the UK government’s new
road traYc accident targets31 are based on
police RTA data alone and include reduction of
the number killed and seriously injured (KSI)
by 40% by 2010 and reduction of KSI
numbers among children by 50% by 2010,
from a baseline of the average figures for 1994–
98.

The results reported in this paper argue for
the use, by policymakers, planners and practi-
tioners, of police RTA data in conjunction with
hospital admissions data. The reasons for this
are that the data collected on each system
complement each other, and analyses of these
data in combination appear less likely to
mislead than police data on their own.
Although the linked data confers this advan-
tage, our work indicates that the linked
database is biased, but that the magnitude of
that bias is reduced if consideration is re-
stricted to serious injury cases, particularly
when using a length of stay definition for seri-
ous injury.

Policy implications
A national linked dataset of road traYc crash
data should be produced from hospital admis-
sions and police RTA data for use by
policymakers, planners, and practitioners.
(The recent introduction of postcode as a new
data field on police RTA data within England
means that automatic computer linkage is now
feasible.) This would provide a much sounder
database for government, the Department of
Health, the DETR, for Local Authority
Highways and Transport departments, and for
public health and health promotion. Such a
recommendation is consistent with a rec-
ommendation made by the Public Health
Information Strategy Group.32

Government needs to reconsider their road
safety targets, which are based on police RTA
data, in view of the inaccuracies highlighted in
these data by our and others’ work.

The completeness and accuracy of external
cause of injury coding on hospital admissions
data within England should be improved from
its current national level of 85% to over 98%
and should be included in the Department of
Health performance indicators for NHS hospi-
tal trusts. A minimal information requirement
for injury control work is to have information
on the external cause of injury (E code). The
linkage of hospital admissions data to police
RTA data is highly dependent on being able to
identify RTA cases admitted to hospital. The E
code is the key to this. Consequently for this
and most other applications, the level of E cod-
ing should be as close to 100% as possible.

The police should not assess severity of
injury. There are major problems with the
accuracy of the police RTA severity of injury
data and an important reason for this is the dif-
ficulty of assessing severity of injury at the
roadside. This should be recognised. Since
more accurate measures of severity of injury
can be derived from the data collected by hos-
pitals, injury severity should be derived from
this source rather than recorded by the police.

Within Sussex, and most likely in the rest of
England, the size of the problem of accidents to
cyclists is currently being underestimated by
the police, the DETR, and by Local Authority
Highways and Transport departments. This is
significant because while encouraging more
sustainable modes of transport (for example
cycling, walking) all agencies need to have an
accurate picture of road safety for vulnerable
road users.

Our thanks to NHSE South East R&D Directorate, West Sussex
Health Authority, East Sussex County Council, and East Sussex
Brighton and Hove Health Authority who jointly funded this
project.

1 Bull JP, Roberts BJ. Road accident statistics—a comparison
of police and hospital information. Accid Anal Prev
1973;5:45–53.

2 Nicholl JP. The use of hospital in-patient data in the analysis of
the injuries sustained by road accident casualties. TRRL Sup-
plementary Report 628. Crowthorne: Transport and Road
Research Laboratory, 1980.

3 James HF. Under-reporting of road traYc accidents. TraV
Engng Control 1991;32:574–83.

4 Ibrahim K, Silcock DT. The accuracy of accident data. TraV
Engng Control 1992;33:492–7.

5 Austin K. The collection and use of additional sources of
road safety data in highway authorities. TraV Engng Control
1993;34:540–3.

6 Rosman DL, Knuiman MW. A comparison of hospital and
police road injury data. Accid Anal Prev 1994;26:215–22.

7 Haigney D. STATS19. Journal of the Institute of Road Safety
OYcers October 1995: 11–17.

8 Henson R, Hadfield JM, Cooper S. Injury control strategies:
extending the quality and quantity of data relating to road
traYc accidents in children. J Accid Emerg Med 1999;16:
87–90.

Key points
x An analysis of police RTA reports alone

could potentially misinform policymak-
ers, planners, and accident prevention
practitioners. These data should be ana-
lysed in conjunction with hospital admis-
sions.

x Information produced from a database of
hospital admissions linked to police RTA
reports appears biased. The bias is
reduced substantially, however, when
restricting consideration to casualties
with serious injury defined as those who
are transferred to another hospital or who
have a length of stay in hospital of four or
more days.

x Our investigation suggests that infor-
mation produced from a database of
linked non-fatal injuries admitted to hos-
pital is less biased than that produced
from police RTA data alone.

x Within Sussex, and most likely in the rest
of England, the size of the problem of
accidents to cyclists is currently being
underestimated by the police, the DETR,
and by Local Authority Highways and
Transport departments.

240 Cryer, Westrup, Cook, et al

www.injuryprevention.com

http://ip.bmj.com


9 Harris S. The real number of road traYc accident casualties
in the Netherlands: a year-long survey. Accid Anal Prev
1990;22:371–8.

10 Barancik JI, Fife D. Discrepancies in vehicular crash injury
reporting: Northeastern Ohio Trauma Study IV. Accid Anal
Prev 1985;17:147–54.

11 Maas MW, Harris S. Police recording of road accident
in-patients. Accid Anal Prev 1984;16:167–84.

12 Rosman DL. The feasibility of linking hospital and police
road crash casualty records without names. Accid Anal Prev
1996;28:271–4.

13 Austin K. A linked police and hospital road accident
database for Humberside. TraV Engng Control 1992;33:
674–83.

14 Hobbs CA, Grattan E, Hobbs JA. Classification of injury
severity by length of stay in hospital. TRRL Laboratory
Report 871. Crowthorne: Transport and Road Research
Laboratory, 1979.

15 Cryer PC, Jarvis SN, Edwards P, et al. How can we reliably
measure the occurrence of non-fatal injury? Int J Cons Prod
Safety 1999;6:183–91.

16 Cryer PC, Jarvis SN, Edwards P, et al. Why the government
was right to change the “Our Healthier Nation” accidental
injury target. Public Health 2000;114:232–7.

17 Secretary of State for Health. Saving lives: our healthier
nation. London: The Stationery OYce, 1999.

18 World Health Organisation. International statistical classifi-
cation of diseases and related health problems. 10th Revision.
Geneva: WHO, 1992.

19 Department of Transport. STATS20: Instructions for the com-
pletion of road accident report form STATS19. 6th Ed.
London: Department of Transport, 1991.

20 Department of the Environment, Transport and the
Regions. Instructions for the completion of road accident reports
(STATS20). London: DETR, 1998.

21 Shinar D, Treat JR, McDonald ST. The validity of police
reported accident data. Accid Anal Prev 1983;15:175–9.

22 Last JM. A dictionary of epidemiology. 3rd Ed. New York:
Oxford University Press, 1995: 15.

23 Association for the Advancement of Automotive Medicine.
The abbreviated injury scale 1990 revision. Des Plaines IL:
AAAM, 1990.

24 Robertson LS. Injury epidemiology. New York: Oxford
University Press, 1992: 30.

25 Trunkey DD, Siegel J, Baker SP, et al. Panel—current status
of trauma severity indexes. J Trauma 1983;23:185–201.

26 Cryer C, Brunning D, Rahman M. Injury prevention through
data linkage. Phase 2: Data linkage pilot. The linkage of police
road traYc accident reports to hospital admissions in East Sus-
sex.Tunbridge Wells: South East Institute of Public Health,
December 1995.

27 Mood A, Graybill FA, Boes DC. Introduction to the theory of
statistics. 3rd Ed. London: McGraw-Hill, 1974: 35.

28 Mood A, Graybill FA, Boes DC. Introduction to the theory of
statistics. 3rd Ed. London: McGraw-Hill, 1974: 444.

29 Stone RD. Computer linkage of transport and health data.
TRRL Laboratory Report 1130. Crowthorne: Transport
and Road Research Laboratory, 1984.

30 Tunbridge RJ, Everest JT, Wild BR, et al.An in-depth study of
road accident casualties and their injury patterns. TRRL
Report RR136. Crowthorne: Transport and Road Re-
search Laboratory, 1988.

31 Department of the Environment, Transport and the
Regions. Tomorrow’s roads: safer for everyone. The govern-
ment’s road safety strategy and casualty reduction targets for
2010. London: Department of the Environment, Transport
and the Regions, 2000.

32 Department of Health. Public health information strategy,
implementation project 19B. Agreeing an accident information
structure. London: Department of Health, July 1996.

Mobile phone link to accidents
The risks of talking on mobile phones, handheld or hands-free, while driving, was emphasised
in a new report and has renewed expert concern about Australian regulations. Writing in the
Canadian Medical Association Journal, Donald Redelmeier and Robert Tibshirani said their
previous research underestimated the dangers of mobile phone use when driving. Their previ-
ous study in 1997, published in the New England Journal of Medicine, found that drivers using
mobile phones faced a fourfold increase in their chances of having a collision, and hands-free
kits oVered no safety advantage. In the new report, Redelmeier and Tibshirani said “Making
calls on a cellular phone is distinctly more risky than listening to the radio, talking to passen-
gers and other activities commonly occurring in vehicles”. Commenting on the latest study,
Australian experts said the current policy which banned the use of handheld mobile phones
while driving but still allowed the use of hands-free kits may not be enough to prevent
accidents.

Voluntary recall of squirting fish
A Michigan company is voluntarily replacing about 370 000 squirting fish in the Scoop Pour
‘N Squirt and Bath Time Pals bath toys. The fish’s size, texture, shape, and easy compressibil-
ity make it possible for an infant to compress the toy and place it in his or her mouth. If the toy
reaches the back of the mouth and expands, it may block the child’s airway. The Consumer
Product Safety Commission and the manufacturer are aware of one report of an infant who put
the toy fish in his mouth gagged and vomited and two other reports of infants who put the toy
fish in their mouths and started to choke. The Scoop Pour ‘N Squirt bath toy set has a large,
colourful plastic fish shaped scoop with a green textured handle and a spout for pouring water.
This set comes with two small plastic squirting fish. The Bath Time Pals bath toy set comes
with one squirting frog, two squirting pearls, and two squirting fish. The toys comply with US
toy safety regulations.
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