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Hospital accessibility and infant death risk
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This study of all 4889 infant deaths within the cohort of all
287 993 births in Cumbria, northwest England (1950–93),
found no evidence of an increased risk of infant death with
greater travel time to hospitals.

R
isk of mortality from asthma increases with distance
from hospital.1 In the developing world increasing
distance from hospital has been shown to be a

risk factor for perinatal mortality.2 With respect to the
UK, Parker and colleagues3 found no evidence of an increased
risk of stillbirth in relation to increasing distance from
maternity hospitals in West Cumbria. Little is known
about the risk of infant mortality in relation to hospital
accessibility.

Accessibility to hospital can be defined in a number of
ways: straight-line distance between the hospital and home;
road travel distance; road travel time from home to hospital.
In this study a geographical information system (GIS) was
used to model road travel time to hospital. The aim of the
study was to investigate whether geographical accessibility to
hospitals affected the risk of infant mortality in Cumbria,
northwest England, 1950–93. In addition, we investigated
stillbirth risk in Cumbria in relation to hospital accessibility
using a larger dataset than that considered by Parker and
colleagues.3

METHODS
This study used the Cumbrian Births Database (CBD), which
comprises all 283 668 live births, 4325 stillbirths and 4889
infant deaths in Cumbria, 1950–93 (described in Dummer
and colleagues4). Postcode at birth, social class, birth order,
multiple births, and year of birth were coded for the cohort
and grid references of all births were derived from the
postcode at birth.4 Infant deaths were coded into early
neonatal (0–6 days old), neonatal (0–27 days old), and
postneonatal (28 days to 1 year).

The grid reference and details of all hospitals in Cumbria
open between 1950 and 1993 were captured in the GIS
database (see fig 1). The road network and boundaries of
built-up areas were also captured in the GIS. A travel time to
hospital surface of isochrones—lines of equal travel time5—
was generated by combining the road network, the location
of built-up areas (which affects vehicle speeds on the roads),
and the location of all hospitals. For the infant death
analysis, general hospitals and hospitals with paediatric
facilities were incorporated. For the stillbirth analysis all
hospitals with a maternity facility were incorporated.
Hospital locations included Lancaster Royal Infirmary, which
is outside Cumbria but provides maternity and paediatric
facilities for those in the south of the county. The grid
reference of each birth was used to geographically locate
individual births. Travel time to hospital, in relation to
hospitals open in the year of birth, was derived for all
individual live and still births.

Logistic regression was used to investigate the risk of
infant mortality (early neonatal, neonatal, and postneonatal
deaths) and stillbirth in relation to accessibility to hospital,
adjusting for demographic risk factors (year of birth, social
class, birth order, multiple births). Continuous and catego-
rical odds ratios (ORs) with 95% confidence intervals (CIs)
are presented. Significance was assessed through the like-
lihood ratio test statistic (LRTS) and inspection of the 95%
CIs. Because infant mortality fell dramatically over the study
period4 the analysis was stratified into four time periods:
1950–59, 1960–69, 1970–79, 1980–93. Hospital accessibility
was defined by a function of travel time to hospital as (a)
linear function in minutes, (b) categorical function grouping
travel time into close, medium and far, using Conner’s
exponential grouping,6 resulting in: category (1) 0–17 minutes;
category (2) .17–35 minutes; category (3) .35 minutes.

RESULTS
Results are presented in table 1. The median travel time to
hospital was 12 minutes; maximum 70 minutes, minimum
,1 minute. Risk of infant death did not increase with
increasing travel time to hospital, either overall or within
time periods. In most cases continuous ORs were very close to
1.00, indicating little variation in risk of infant death in
relation to proximity to hospitals. During 1960–69 the OR for
risk of postneonatal death was higher in the furthest travel
time category compared to the nearest category. While the
95% CI indicated a significantly increased OR, the p value
was of borderline significance only (p = 0.05). By contrast the
continuous OR showed no significant variation in risk for
postneonatal deaths with proximity to hospital in 1960–69.
The significant increasing risk of postneonatal death in the
travel time category furthest from hospital in 1960–69 was
only apparent after adjustment for demographic risk factors
and is therefore likely to be a chance finding. The infant
death analysis was repeated incorporating maternity facilities
in the travel time function, but this did not materially affect
the results. There was no evidence of increasing risk of
stillbirth with increasing travel time to hospital (results not
presented), confirming the results in Parker and colleagues.3

DISCUSSION AND CONCLUSIONS
Relying on straight-line distance as an indicator of geogra-
phical accessibility to hospital facilities is a crude approxima-
tion of geographical accessibility—accessibility depends on
physical distances and transport times, which depend on
factors including road types and vehicle speeds. This study
utilised GIS to estimate road travel time to hospitals;
potentially a more accurate assessment of geographical
accessibility.5

There was no evidence to suggest that living further from
hospitals, in terms of road travel time, increased the risk of
infant death or stillbirth in Cumbria. A limitation of this
study was lack of data after 1993, which are more relevant to
hospital location planning. Therefore, although we found no
variation in infant death or stillbirth risk with increasing
travel time to hospital, this evidence cannot be used to justify
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further centralisation of hospital services. However, the data
may be useful to support siting of future paediatric hospital
facilities.
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Figure 1 Location of hospitals in Cumbria, 1950–93.
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