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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 in England. Several key policies exist on this theme. The
supply of providers (public and private) in secondary,
particularly elective, care and primary care is being boosted. For
example, 30 new diagnostic and treatment centres are now open
and a further 15 are planned as of December 2004.1

Competition, or at least contestability, among secondary care
providers is being enhanced.2 The choice of secondary care pro-
vider for patients waiting more than six months for elective care
is to be extended, and a national consultation exercise on choice
has taken place.3 These changes are underpinned by a new
system—essentially a cost per case mechanism—of financial flows
around the NHS.4

Increasing patient choice of provider is integral to these poli-
cies.3 Since 2002, two groups of patients—those waiting longer
than six months for cardiac surgery, and those in London
waiting longer than six months for treatment in selected
specialties—have been offered a choice of provider that can sup-
ply treatment more quickly. Early results show that choice seems
popular—for example, over 70% of 5000 patients involved in

pilot schemes in London chose to be treated by another
provider. A MORI poll for the BMA showed that if faced with a
long wait 27% of people would travel anywhere in the United
Kingdom for treatment by the NHS.5 The government expanded
the model for choice to all patients waiting longer than six
months for treatment across all specialties by August 2004, with
more choice to be offered in the future.

Choice encompasses several dimensions. The current policy
focuses on choice as a means of decreasing waiting times, but
patients are also concerned about other dimensions of care, in
particular quality.6 Regardless of dimension, 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. We used routinely collected data
to examine the extent to which travel time would increase choice
given the existing pattern of NHS and private facilities, ignoring
differences in quality. If patients are to be given a choice of pro-
vider, are there differences in the time those seeking care will
have to travel? If so, where in the country will people have to
travel furthest to exercise this choice? Will increased use of
private facilities, in addition to those in the NHS, change the
amount of time people will have to travel?

Methods
Focusing on England, we used routine data available to the NHS
and the private 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. This is relative to travel time and provides a
measure of the extent of possible choice of location that patients
have, based on current patterns of supply and referrals. We
determined where in the country there were likely to be most
constraints on patients for choice of provider. Travel time was
chosen as the unit of analysis rather than administrative or
geographical units, because this perspective is more relevant for
patients.

Data sources
From the Department of Health website we downloaded data by
NHS trust on the number of general and acute beds open and
available at March 2002.7 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
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2001.8–10 Only private facilities that provided care in medical and
surgical specialties were included. We excluded facilities that
provided other services exclusively (for example, rehabilitation
after addiction, care for patients with mental illness, and
termination of pregnancy). As data were not available on the
number of available and occupied beds per private facility, we
estimated bed occupancy at 60% as historically this is the level of
occupancy experienced by the UK private sector.8 Therefore, we
estimated the number of available and unoccupied non-NHS
beds as 40% of the total number of beds.

From the Department of Health’s Organisational Codes Service
we obtained the postcodes of all NHS trusts dealing with acute con-
ditions.11 The postcodes of private facilities were taken from
published directories.8–10 From the Department of Health website
we obtained for the last quarter of 2001-2 the number of patients in
each NHS trust waiting longer than six months for inpatient care.12

Mapping data and calculating travel times
By importing the postcodes of these facilities into MapInfo13 we
produced a map showing the location of private hospitals and
NHS trusts dealing with acute conditions. Using Microsoft Map-
Point14 we calculated 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 against several websites.14–17 Using data from the 1991
census (using enumeration district boundaries), we constructed
boundaries for local authority districts and electoral wards.18 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 elec-
toral ward containing the main postcode of each NHS trust or
private facility. In this way we identified the number of facilities
(hospitals and beds) accessible within specified travel times for
patients in England.

Using population data for each electoral ward from the 2001
census, we calculated the number of people, or the proportion of
the population of England, that theoretically had access to NHS
or private facilities within certain travel times. When boundaries
had changed since 1991, we adjusted the population data for
2001 accordingly.

For all NHS trusts we identified the number of patients wait-
ing longer than six months for elective care. We calculated the
number of patients waiting per available and unoccupied bed for
all NHS trusts within 60 minutes’ travel time of each electoral
ward in England. The number of patients waiting is not the same
as demand; it is an indicator of the number of people already
waiting for care and so reflects the amount of competition a
patient faces for a given supply of beds. These data thus provided
estimates of the demand for care relative to the available and
accessible spare capacity. The resulting maps were generated
using MapInfo and Vertical Mapper (www.mapinfo.co.uk).

Results
Figure 1 shows the location of each NHS trust dealing with acute
conditions in England. 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. 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 hospital 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 fur-
ther 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.

The map did not adjust for population density, and so
demand. To the extent that long travel times reflected low
population densities, then some of the long travel times affected
relatively fewer people.

Figure 2 shows the number of NHS trusts within 60 minutes’
travel time. We found that areas with high and low access to
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Fig 1 Travel time (gradation of colour) to nearest NHS trust dealing with acute
conditions, England, 2001
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Fig 2 Number of NHS trusts within 60 minutes’ travel time, England, 2001
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hospitals were relatively similar when we considered 30 minutes’
travel time instead of 60 minutes. The longer the travel time we
considered, the greater the blurring of boundaries between areas
of low and high access. 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 and parts of East Anglia,
Lincolnshire, and the south west. When considering choice in
the Welsh borders we did not account for facilities in Wales.

Figure 3 shows travel time when private facilities are taken
into account. This map is similar to figure 2, except the number
of facilities within 60 minutes’ travel time has increased, particu-
larly in areas of relatively low supply. The proportion of the
population with access to NHS and private facilities within 60
minutes’ 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. Figure 4 shows the number of available and
unoccupied NHS beds within 60 minutes’ travel time in England
in 2001. Access to these beds resembles the pattern of access to
facilities shown in figure 2. Within 60 minutes’ travel time, 98% of
people in England have access to up to 100 unoccupied NHS
beds and 76% have access to up to 500 unoccupied NHS beds.
The number of available and unoccupied NHS and private beds
within 60 minutes’ travel time is almost identical to that depicted
in figure 4, due to the relative paucity of private beds (data not
shown). People in England therefore have a large potential for
choice of provider, with most people having access to a bed
within 60 minutes’ travel time.

Our maps do not account for demand. Figure 5 shows
demand relative to supply. We chose as a measure of the poten-
tial for choice, the number of patients waiting longer than six
months for elective inpatient care per available and unoccupied
NHS bed within 60 minutes’ travel time.

The demand per unoccupied bed was greatest not only in
some of the areas of low supply—parts of East Anglia, the area

near the Welsh border, part of Cornwall—but also in areas of
relatively high supply—the south east except for London, and
south of Bristol. In contrast, other low supply areas (for example,
the Scottish borders) also had low demand, so demand relative to
supply was low and the potential for choice was high.

Adding in the number of available and unoccupied beds in
the private sector (fig 6), shows the effective competition for
available and unoccupied beds in different parts of the country.

The pattern was similar to that without private beds. The
areas with high competition for 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
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Fig 3 Number of NHS trusts and private facilities within 60 minutes’ travel
time, England, 2001
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Fig 4 Number of available and unoccupied NHS beds within 60 minutes’ travel
time, England, 2001
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Fig 5 Number of patients waiting longer than six months for elective inpatient
care per available and unoccupied NHS bed within 60 minutes’ travel time
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border. People in these areas need to travel further than those
living in other areas of England to access available beds.

Discussion
For most people in England there is large potential for choice of
hospital for elective care. Almost all have access to an NHS trust
within an hour’s travel time, and over 90% have the choice of two
NHS providers. This echoes research from the 1990s, which
found that hospital location was such that competition between
hospitals was possible for large areas of England.19 20 Areas with
the lowest number of NHS trusts within an hour’s travel include
the Scottish borders, North Yorkshire and parts of Lincolnshire
and East Anglia, and Devon and Cornwall. These are also the
areas with lowest access to available and unoccupied NHS beds.
When private facilities were considered access improved to hos-
pitals in most of these areas, except the north east of England,
south Lincolnshire, and north Cornwall. But this finding is mis-
leading, as access to beds is not improved because of the small
number of beds in private facilities. If a large number of NHS
patients are to exercise choice of hospital then choice of existing
NHS facilities rather than private facilities needs to be expanded.

The pattern changes when the demand for as well as supply
of beds is considered. 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. This stems from at
least two sources: in East Anglia and Cornwall it seems that a lack
of available beds drives the lack of choice, whereas in the south
east a relatively large number of patients is already awaiting
treatment. 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 sev-
eral factors, such as quality, which would affect choice. Travel
time refers to use of car only, whereas patients may not choose,
or be able to use, this form of transport. We chose to study a

maximum (one way) travel time of 60 minutes for elective care.
Patients might have treatment on a day case basis or they may
have a longer stay and desire visits from relatives and friends. In
these cases a maximum one way travel time of two hours a day
seemed reasonable for patients receiving elective care. We exam-
ined the sensitivity of our results, using this assumption. As travel
time is lengthened, the number of hospitals and beds a patient
can access increases. Only 25% of people have access to more
than one hospital within 15 minutes’ travel time. Comparable
proportions for travel times of 30, 60, and 90 minutes are 68%,
95%, and slightly less than 100%. The choice of 60 minutes blurs
some of the differences between areas that would be accessible if
a shorter travel time was chosen. As it is not known for how long
most patients would be prepared to travel, the use of this time
makes the estimated differences in choice less stark between
areas.

Travel time is also only one measure of accessibility; other
measures that are important to patients 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. It was not
possible to take these factors into account as we used secondary
sources of data.

To measure spare capacity by acute providers we used the
number of available and unoccupied beds classified only as gen-
eral or acute. This value was calculated from a census of beds at
one time point and therefore the number will fluctuate. Other
factors for supply are also relevant, such as the number of avail-
able staff (and the ratio of staff to patients) and the availability of
operating theatres to carry out elective procedures. An assump-
tion 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 in reality
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 everywhere, the relative rankings of
areas presented here 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 chose number of patients waiting longer than six months
for elective care at each NHS trust as an indicator of potential
demand for beds. Waiting times are stock measures, and as such
are affected by other factors of supply as well as demand, such as
hospital inefficiency or the quality of care provided. Waiting
times are therefore not a measure of demand alone. A system
wide analysis showed that the response of demand in the NHS to
decreases in waiting times was small, suggesting that waiting
times are not a poor measure of demand.21 In addition, in a sys-
tem such as the NHS in which care is, among other methods,
rationed by waiting lists, the greater the number of people wait-
ing for care at any particular NHS trust, the greater is the
competition for a bed at that trust. We did not adjust for
differences in efficiency between providers, as this is part of the
reason why choice may be limited.

We have assumed implicitly that all specialties contribute
equally to waiting list figures, but the distribution of waits may be

Patients waiting per bed

(patients)

30

20

10

40

Fig 6 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
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uneven.22 This needs further investigation. Finally, waiting times
pertain to NHS trusts rather than to local areas: our analysis
assumes that this difference is not important.

Implications for policy
Patients in England who want to exercise choice of provider have
varied distances to travel. Thus the costs of exercising such
choice will vary. One way to overcome difference in costs would
be to subsidise travel for patients requiring longer journeys.
These patients are located in specific areas.

But travel time may not be the only barrier to choice. Patients
in pilot studies have expressed an interest in receiving care from
alternative providers, but a recent survey showed that 73% of
44 710 patients in England who were referred from primary care
were not given a choice of hospital or specialist.23 Expanding
choice may require altering referral patterns in primary care.
This, in turn, would require better information for the referrers—
for example, the quality and capacity of services available. But
even with this information, it would seem that patients in some
areas have further to travel to exercise this choice.

Finally, new capacity (or measures to use existing capacity
better) needs to be focused on the areas surrounding London,
on East Anglia, and on Devon and Cornwall. 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.

Conclusion
To our knowledge this is the first study to analyse both demand
for, and supply of, NHS hospital facilities using patient travel

time. Our analysis shows that individuals living in the south east
outside London have less scope for choice of provider than
those living in other parts of England.
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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 an important contribution to patient choice
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