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We aimed to identify the attendance rate for all head
injuries, and for moderate to severe head injury (MSHI), in
an emergency department (ED), and related risk factors for
MSHI, including age, sex, area of residence, and socio-
economic status (SES). This was a retrospective descriptive
epidemiological study of an ED database of head injury
attendances over 6 years, carried out in an ED that serves
both urban and mixed rural and urban areas, with a wide
socioeconomic range, and a total population of 344 600.
The main outcome measure was rates of attendance for head
injury. Head injury presentations accounted for 3.4% of all
attendances per year. An overall rate of 453 per 100 000
was found for all head injuries, of which 40 per 100 000
were moderate fo severe (10.9%). Urban residents had
significantly greater risk of presenting with MSHI compared
with residents of mixed/rural areas. Males were more at risk
than females, and children and adolescents had higher risk
of MSHI. A high attendance rate of MSHI was found in the
<5 year old age group in urban areas for both sexes. A
gradient, with higher attendance in groups with lower SES,
was observed for children in urban areas, while the gradient
was reversed in mixed/rural areas. Head injuries are a
relatively common cause of attendance at ED. There is
significant variation in attendance with MSHI with regard to
sex, age, socioeconomic factors, and type of area of
residence. The planning and delivery of preventative and
management services may be improved by such analyses.

survivors often suffer cognitive, mood, and behavioural

disorders.' The societal cost of disability following HI
can be substantial as services need to be provided on a long
term, even life long, basis.” There are, however, few research
studies on incidence and risk factors for injury, particularly of
the more serious types. Rates of attendance at an emergency
department (ED) has been argued to be a reliable guide to
community incidence of head injury.’ A study of data
gathered in 1974 in Scotland revealed an attendance rate of
1780 per 100 000.> A UK study across the North West
Regional Health Authority of those discharged from hospital
following HI identified a rate of 297 per 100 000, based on
data collected in 1985." Substantial local variation in rates
were found (from 88-886 per 100 000) across health districts
in the region. More recently, a hospitalised incidence rate of
229 per 100 000 was calculated for England for HI in 2001-
2002.> Again, significant local variation was noted (from 91—
419 per 100 000 across health authorities). In the UK,
“serious”” HI is estimated to have an incidence rate of 52
per 100 000, while an incidence of 12 per 100 000 was
reported in Australia for “‘severe” brain injury.® ” Risk factors
for HI include alcohol intoxication, age, and sex.®*’ Urban

I Iead injury (HI) is a leading cause of disability, and

areas of residence have been suggested to be a protective
factor in Australia but a risk factor in the USA." "' Markers of
social deprivation and infrastructure issues, such as unem-
ployment and lack of public transport, respectively, have been
associated with greater hospital attendance with HI in
general.”” " Definitions and codings of HI have varied in HI
epidemiology research, which has made meaningful compar-
isons of rates and risk factors between studies proble-
matic." > There is, in particular, a lack of analyses of
specific risk factors associated with attendance with moder-
ate to severe HI (MSHI), and calls for such analyses.'* We
aimed to examine both the general rate of HI of all types, and
specific rates and risk factors for MSHI.

In this study, we aimed to identify attendance rates for all
HI in an ED in a UK population, and to identify the risk
factors associated with attendance for MSHI, including: area
of residence (urban versus mixed/rural), age, sex, and
socioeconomic status (SES).

MATERIALS AND METHODS

This was a retrospective study based on an existing dataset,
created from a dedicated ED database at the Royal Devon and
Exeter Hospital. All attendances are logged on the database.
Six complete years were selected for analyses (1997-2003).
All cases from April 1997 to March 2003 with a diagnostic
code relating to HI were selected (n=11, 700). Codes (18,
minor HI; code 19, moderate to severe HI) used were those
established by the National Health Service Centre for Clinical
Coding and Classification, based on ICD 10."” Within this
system, it is possible to identify HI (any traumatic injuries to
the head and brain) and MSHI (when Glasgow Coma Scale
scores < 12 were recorded).'

Resident based primary care trust (PCT) population
estimates were extracted from the general practitioner
registration database at the mid point of the study. A
combined area estimate population of 344 600 was estab-
lished. Crude attendance rates (all rates are per 100 000
population) were calculated as an annual average of the
6 years of data by area of residence and environment (urban
or mixed/rural). Annual average age specific attendance rates
by 5 year age band were used. For MSHI, risk ratios were
calculated for each age band to examine the effect of PCT and
sex. The effect of socioeconomic deprivation was estimated by
allocating each attendance, using postcode, to a ward of
residence, stratifying the wards by quartile of deprivation
least as assessed by the Index of Multiple Deprivation
(2000)."” This index is derived from six domain scores:
employment, income, education, skills and training, health
deprivation and disability, geographical access to services,
and housing. Those in quartile group 1 are most affluent, and
those in group 4, most deprived.

Abbreviations: ED, emergency department; HI, head injury; MSHI,
moderate to severe head injury; PCT, primary care trust; RR, risk ratio;
SES, socioeconomic status
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RESULTS

HI presentations at the ED accounted for 3.4% of all cases per
year. The overall attendance was 453 per 100 000, of which
40 per 100 000 were moderate to severe (10.9%). Attendance
rates for all HI and MSHI and by area of residence and sex are
shown in table 1.

Risk factors

For the MSHI group, rates were highest for the 15-19 age
group for males (fig 1). From 24 years of age onwards, there
is a gradual decline up to the age of 79 years, and then an
increase. It is worth noting that urban male and female
patients <5 years old are strongly represented.

Risk ratio analyses revealed a consistent trend for higher
rates in urban areas, particularly marked for children aged
between 0 and 14 years. From the ages of 5-14 years, an
increased risk for males emerged. This trend is most marked
between 15 and 29 years (risk ratio (RR) 2.7, p = 0.0000),
and remained persistent up to the age of 64 years (RR 1.7,
p =0.0007). For children, highest attendance was observed
for those <5 years of age in urban areas (121 per 100 000
compared with 49 per 100 000 in mixed/rural areas), and of
these, groups with lower SES had highest attendance
(quartiles 3 and 4, with 189 per 100 000 and 129 per
100 000 respectively, compared with 88 per 100 000 and 76
per 100 000 for quartiles 1 and 2). Within the mixed/rural
groups, for those <5 years of age, an inverse relationship
between attendance and SES was found (rates of 87, 51, 38
and 25 per 100 000 from quartiles 1 to 4).

DISCUSSION

The overall HI incidence per 100 000 (453) falls within the
range identified in this study in northwest England (88-886)
as do those of the urban (826) and mixed/rural (223) areas.*”
Our mean attendance is higher than the average rates found
in recent UK studies, but significantly lower than a study
based on 1974 data.’” This may reflect differential rates, or
may be due to differences in the timescales of studies, or of
accuracy of coding and recording of head injuries.'® Our rate
for MSHI (40 per 100 000) falls below but near that of
estimates for the UK, but with a significant variation between
urban area of residence (56 per 100 000) compared with
mixed/rural area of residence (30 per 100 000). The dis-
crepancy with the Australian rate may be explained by their
focus on ““severe” injuries.” The finding of 10.9% of all cases
falling into the MSHI category is consistent with that
reported in other studies."

Males are more at risk than females. Adolescent and adult
males may be more at risk due to participating in particular
occupational and leisure activities. Children and adolescents
have been considered risk groups for injury.* *' Our findings

Table 1 Attendance rates for all HI and MSHI
by area of residence and sex, per 100 000
All HI MSHI
Urban
Male 1037.3 78.3
Female 626.9 38.8
All 826.9 55.6
Mixed/rural
Male 273.6 39.5
Female 178.0 20.4
All 223.8 29.6
Total
Male 567.0 52.5
Female 347.1 27.4
All 453.1 39.5
HI, head injury; MSHI, moderate to severe head injury.
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Attendance rates for moderate tosevere head ir:jury per

100 000 population for each 5 year age band by sex and area o

residence.

support this view, but we also found a very high rate of MSHI
in the age group <5 years old for both males and females in
urban areas.

We found a greater risk of presenting with head injuries for
urban compared with mixed/rural areas of residence. These
findings are consistent with rates from the USA, where
mortality rates and injury severity were found to be higher in
inner city communities." ** This differential pattern may be
attributable, in part, to such factors as greater density of
population, traffic flow, and, potentially, crime rates.

Social deprivation is a risk factor for child injury
mortality.”” ** Our findings suggest children <5 years of age
from lower socioeconomic groups in urban areas are
particularly vulnerable. This could be due to a range of
factors noted above, and to less access to safety information
and/or services and products.” We discovered a inverse
relationship between SES and attendance in children in
mixed/rural areas for those <5 years of age. People of higher
SES in more rural areas may have greater travel distances,
use less public transport, and/or those of lower SES may have
barriers to accessing healthcare.” Further research on
whether “hidden needs” exists is crucial.

Prospective research into specific causes of injury are
indicated, as are analyses of the contribution of SES whilst
controlling for area of residence and distance. This was an
ecological study and as such is subject to confounding. We
attempted to minimise this by using age specific rates rather
than an age standardisation, given the U shaped relationship
with age. Diagnostic codes may not reliably identify all head
or brain injuries; moreover, we may expect the minority of
those with mild HI to have sustained long term neurological
sequelae to their injuries.' '* Thus, the rates we found may
well be a conservative estimate of the number of cases of long
term neurological disability.
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