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Mapping choice in the NHS: cross sectional study of

routinely collected data

Mike Damiani, Carol Propper, Jennifer Dixon

Abstract

Objective To identify where in England there are
likely to be most constraints on choice of hospital for
patients waiting longer than six months for elective
care.

Design Cross sectional study using routinely collected
data.

Setting Population of England and NHS trusts and
private sector hospitals in England.

Participants All residents in England.

Main outcome measures Availability of beds
(available and unoccupied hospital beds), demand
(number of people waiting longer than six months),
and access (travel time to facilities) to hospital care in
England.

Results Most people in England already have an
extensive potential choice of hospital. The number
of available and unoccupied beds within 60 minutes’
travel time was lowest in the Scottish borders, North
Yorkshire, and parts of East Anglia, Lincolnshire,
Devon, and Cornwall. This pattern was not altered
by adding in private facilities. Putting demand with
this supply, the number of people in a geographical
area waiting longer than six months per bed within
60 minutes’ travel time was highest in the south east
(except London), parts of the south west (Cornwall,
Bristol), East Anglia, and the Welsh border.
Conclusion People in the south east (outside
London), East Anglia, and parts of the south west are
likely to have to travel further to exercise meaningful
choice of hospital for elective care.

Introduction

One aim of the UK government is to introduce more
choice into the NHS, such as wider choice of secondary
care provider for patients waiting longer than six
months for elective care. Patients are interested in such
choice—for example, a MORI poll showed that if faced
with a long wait over a quarter of people would travel
anywhere in the United Kingdom for treatment by the
NHS.'

Expanding choice of provider to patients is a
challenge to systems such as the NHS in which
supplies are limited. We focused on the time it would
take patients to travel to a provider and examined the
extent to which choice differs between areas of
England given the existing pattern of NHS and private
facilities.

Methods

We used routine data available to the NHS and the pri-
vate sector to construct maps showing the location of
available NHS and private beds for elective care and
their accessibility to patients, measured as time taken to
travel to the facilities. Firstly, we calculated travel time
from where patients lived—their census electoral

ward—then we added in current demand for these
facilities, as measured by number of patients waiting
for a bed. We determined where in the country there
were likely to be most constraints on patients for
choice of provider.

Data sources

We downloaded data on the number of general and
acute beds open and available by NHS trust at March
2002 We calculated the number of available
unoccupied beds (potential spare capacity) from data
on the number of available and occupied general and
acute beds.

We obtained data on the number of beds in private
(non-NHS) hospitals and private facilities in NHS
trusts as of 2001.”* Only private facilities that provided
care in medical and surgical specialties were included.
As data were not available on bed occupancy per
private facility, we estimated this at 60% as historically
this is the level of occupancy experienced by the UK
private sector.”

We obtained the postcodes of all NHS trusts deal-
ing with acute conditions and the postcodes of private
facilities.” For the last quarter of 2001-2 we obtained
the number of patients in each NHS trust waiting
longer than six months for inpatient care.”

Mapping data and calculating travel times

To produce maps showing the location of the private
hospitals and NHS trusts, we imported the postcodes
into MapInfo.” We used Microsoft MapPoint® to
calculate the travel time to these facilities and the
travel times and distances between hospitals and the
centroids of electoral wards or between hospitals and
the centroids of local authority districts. We adjusted
travel times to reflect the average speed of cars across
England, and we verified a selection of speeds.*"! Using
data from the 1991 census, we constructed boundaries
for local authority districts and electoral wards.” We
calculated travel time from the centroid of each
electoral ward in England to the centroid of the
electoral ward containing the main postcode of each
NHS trust or private facility When travel time
exceeded 60 minutes, we calculated the travel time
from the centroid of the local authority district to the
centroid of the electoral ward containing the main
postcode of each NHS trust or private facility.

Using population data from the 2001 census, we
calculated the proportion of the population of
England that would have access to NHS or private
facilities within certain travel times. If boundaries had
changed since 1991, we adjusted the population data
for 2001 accordingly.

@ This is the abridged version; the full version is on bmj.com
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Time to nearest NHS hospital
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Fig 1 Travel time (gradation of colour) to nearest NHS trust dealing
with acute conditions, England, 2001

For all NHS trusts we identified the number of
patients waiting longer than six months for elective
care. We calculated the number of patients waiting per
available and unoccupied bed within 60 minutes’ travel
time of each electoral ward in England.

Results

For most areas of England, an acute NHS trust was
accessible within 100 minutes’ travel time, and for large
parts of the country a NHS trust was accessible within
30 minutes (fig 1). Overall, 25% of the population had
one hospital within 15 minutes’ travel time and 41%
had up to two hospitals. Fifteen per cent had no hospi-
tal within 30 minutes’ travel time, but 98% had one
hospital and 92% had two hospitals within 60 minutes’
travel time.

In three areas of England people have to travel
relatively further to reach an acute NHS trust: the
north of England close to the border with Scotland,
East Anglia and parts of Lincolnshire, and parts of
Devon and Cornwall.

Figure 2 shows the number of NHS trusts within 60
minutes’ travel time. We found that areas with high and
low access to hospitals were relatively similar when
we considered 30 minutes’ travel time instead of
60 minutes. As 60 minutes is reasonably long for a
one way journey, we used this time for the rest of the
analysis.

Most people in England have access to at least one
trust within 60 minutes’ travel time. Areas with least
choice of supply were the Scottish and Welsh borders
(not including facilities in Wales) and parts of East
Anglia, Lincolnshire, and the south west.

When private facilities are taken into account then
travel times are similar to those in figure 2, except the
number of facilities within 60 minutes’ travel time
increased, particularly in areas of relatively low supply
(see bmj.com). The proportion of the population with
access to NHS and private facilities within 60 minutes’
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travel time was only 1% higher than the proportion
with access to the NHS alone, however, because of the
relatively small number of private facilities and because
most are located near NHS facilities.

Hospitals vary in size, so the pattern of potentially
available beds may differ. The number of available and
unoccupied NHS beds within 60 minutes’ travel time in
England in 2001 is shown on bmj.com. Access to these
beds resembles the pattern of access in figure 2.

Demand relative to supply is shown in figure 3. This
pattern is rather different to that of supply.

The demand per unoccupied bed was greatest in
some of the areas of low supply—parts of East Anglia,
the area near the Welsh border, part of Cornwall—and
in areas of relatively high supply—the south east except
for London, and south of Bristol. In contrast, other
areas of low supply (for example, the Scottish borders)
also had low demand, so demand relative to supply was
low and the potential for choice was high. The areas
with the highest demand per available and unoccupied
beds were concentrated in the south east, particularly
outside London, parts of the south west (Cornwall,
Bristol), East Anglia, and an area alongside the Welsh
border.

Discussion

Almost everyone in England has access to an NHS
trust within an hour’s travel time, and over 90% of peo-
ple have a choice of two providers. Areas with fewest
NHS trusts within an hour’s travel included the
Scottish borders; North Yorkshire and parts of
Lincolnshire and FEast Anglia; and Devon and
Cornwall. These are also the areas with lowest access to
available and unoccupied NHS beds. When private
facilities were considered then access improved to hos-
pitals in most of these areas except for the north east of
England, south Lincolnshire, and north Cornwall. This
finding is, however, misleading, as access to beds is not
improved because of the small number of beds in

Hospitals within 60 mins

(minutes)

Fig 2 Number of NHS trusts within 60 minutes’ travel time,
England, 2001
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Fig 3 Number of patients waiting longer than six months for
elective inpatient care per available and unoccupied NHS bed, and
private beds within 60 minutes’ travel time

private facilities. If a large number of NHS patients are
to exercise choice of hospital then choice of NHS
facilities rather than private facilities needs to be
expanded.

The pattern changes when demand and supply for
beds are considered together. The areas of low choice
include most of the south east (outside London)
stretching to the south coast, East Anglia, an area south
of Bristol, and Cornwall. Private beds alleviate some of
this demand on NHS facilities in London and
surrounding areas.

Limitations of study

Our study has several limitations. We focused on only
travel as one aspect of choice, whereas patients are
concerned about several factors. Travel was assumed to
be by car. We chose a maximum (one way) travel time
of 60 minutes for elective care, whereas patients might
have treatment on a day case basis or may have a
longer stay and desire visits. In both these cases a maxi-
mum one way travel time of two hours a day seemed a
reasonable assumption. We examined the sensitivity of
our results using this assumption. As travel time is
lengthened, the number of hospitals and beds a patient
can access increases. The choice of 60 minutes blurs
some of the differences between accessible areas.
Travel time is also only one measure of accessibility;
other measures that are important include the cost of
travel and the availability of public transport. Public
transport may reduce or increase the travel time,
resulting in an overestimation or underestimation of
the travel times in our study.

To measure spare capacity we used available and
unoccupied beds classified only as general or acute.
Spare capacity was calculated from a census of beds at
one time point. Other factors for supply are also
relevant, such as the number of available staff (and the
ratio of staff to patients) and the availability of operat-
ing theatres. An assumption implicit in our analysis is
that every available and unoccupied bed could be

staffed to treat increased demand from patients waiting
longer than six months who exercised choice from
elsewhere in the country. Another assumption is that
these beds would be available for elective care, whereas
patients admitted as emergencies would compete for
those beds. It is not possible to estimate from routine
data sources the actual number of beds available for
elective care. We also cannot assign beds to specialities
with any confidence. For these reasons we may have
overestimated the extent of choice of provider and
underestimated the time patients would need to travel
to access spare capacity. However, if bringing into use
such spare capacity incurred the same costs every-
where, the relative rankings of areas would not change.
Finally, if it is easier to bring spare capacity into use in
the private sector rather than the public sector, our
analysis would underestimate the contribution of the
private sector to choice.

We have assumed that all specialties contribute
equally to waiting list figures, but the distribution of
waits may be uneven.” Finally, we assume that
differences in waiting times that pertain to NHS trusts
are relevant to the population in their local areas.

Implications for policy

Patients in England who want to exercise choice of
provider have varied distances to travel. Thus the cost
of exercising such choice will vary. Differences in costs
could be overcome by subsidising travel for those
requiring longer journeys.

Expanding choice of provider may also require
altering referral patterns in primary care, which in turn
would require better provision of information for
referrers on available services. Finally, new capacity (or
measures to use existing capacity better) needs to be
focused on East Anglia, Devon and Cornwall, and the
areas surrounding London. These are not the areas in
which diagnostic and treatment centres are to be
located, thus given the current patterns for referral and
capacity these facilities may do little to increase choice.

What is already known on this topic

Patients are interested in exercising choice of
provider for elective care

The NHS has a large potential for such choice

Patients are willing to travel to exercise their
choice

What this study adds

In England, patients living in the south east
(except London), East Anglia, an area south of
Bristol, and Cornwall have the lowest choice of
provider for elective care

Subsidising travel for people located in these areas
may make choice of provider more attractive

Currently the supply of acute beds in non-NHS
facilities is too small to make a significant
contribution to patient choice
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Mortality associated with passive smoking in Hong Kong
S M McGhee, S Y Ho, M Schooling, L M Ho, G N Thomas, A | Hedley, K H Mak, R Peto, T H Lam

Passive smoking can cause death from lung cancer and
coronary heart disease, but there is little evidence for
associations with other causes of death in never smok-
ers. A recent study showed increased all cause mortal-
ity with exposure to secondhand smoke at home but
did not examine associations with specific causes of
death and dose-response relations." We have published
estimates of the mortality attributable to active
smoking in Hong Kong® and now present the related
findings on passive smoking at home.

Participants, methods, and results

Details of the sample selection and data collection have
been reported.” Each person who reported a death in
1998 at four death registries was given a questionnaire
which asked about the lifestyle 10 years earlier of the
decedent and of a living person about the same age who
was well known to the informant. Passive smoking was
identified in the interview with the question, “Ten years
ago, in about 1988, excluding the decedent/control, how
many persons who lived with the decedent/control
smoked?” Decedents or controls who lived with one or
more smokers were classed as exposed. Cause of death
was obtained from the death certificate.

We selected never smoking decedents and controls
aged 60 years or over because there were few younger
controls. To avoid selection bias, we included only cases
and controls who had a living spouse at the time of

What is known on this topic

There is strong evidence that passive smoking is
causally associated with death from lung cancer,
coronary heart disease, and all causes, and also
with acute stroke

What this study adds

The dose-response relation between passive
smoking and mortality from stroke and chronic
obstructive pulmonary disease, as well as from
lung cancer, ischaemic heart disease, and all
causes of death, strengthens the causal link
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reporting. We used logistic regression to derive odds
ratios adjusted for age and education, and for sex when
men and women were combined.

We identified 4838 never smoking cases (55%
male) and 763 never smoking controls (55% male). All
controls were used in the analysis for each specific
cause of death.

We found significant dose dependent associations
between passive smoking and mortality from lung
cancer, chronic obstructive pulmonary disease, stroke,
ischaemic heart disease, and from all cancers, all respi-
ratory and circulatory diseases, and all causes (table).
The association between mortality and passive
smoking did not differ between males and females.
Deaths due to injury or poisoning were not associated
with passive smoking.

Comment

Dose dependent associations between passive smoking
and causes of death are consistent with previous
findings for lung cancer and coronary heart disease
and extend the evidence on stroke. Previous studies
have shown associations between passive smoking and
first acute strokes,’* and we have now shown a
dose-response relation with mortality from stroke. Pre-
vious studies focused on ischaemic strokes but Chinese
populations have a greater incidence of haemorrhagic
stroke than do white populations,” implying that many
of the strokes in our study may have been
non-ischaemic. Passive smoking probably affects all
stroke subtypes, as does active smoking.

Our finding of a 34% increase in all cause mortality
is consistent with but higher than that (15%) in the New
Zealand cohort." Exposure to secondhand smoke at
home is higher in Hong Kong than in New Zealand
due to crowded living conditions. Before the 1990s,
awareness of the danger of passive smoking was lower
and smokers smoked freely at home.

We focused on passive smoking at home because
the proxy reporter could most reliably supply these
data, and we adjusted for education, which was also

This article was posted on bmj.com on 27 January 2005: http://bmj.com/
¢€gi/doi/10.1136/bmj.38342.706748.47
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