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Explaining variation in hospital admission rates between
general practices: cross sectional study
Fiona D A Reid, Derek G Cook, Azeem Majeed

Abstract
Objectives To quantify the extent of the variation in
hospital admission rates between general practices,
and to investigate whether this variation can be
explained by factors relating to the patient, the
hospital, and the general practice.
Design Cross sectional analysis of routine data.
Setting Merton, Sutton, and Wandsworth Health
Authority, which includes areas of inner and outer
London.
Subjects 209 136 hospital admissions in 1995-6 in
patients registered with 120 general practices in the
study area.
Main outcome measures Hospital admission rates for
general practices for overall, emergency, and elective
admissions.
Results Crude admission rates for general practices
displayed a twofold difference between the 10th and
the 90th centile for all, emergency, and elective
admissions. This difference was only minimally reduced
by standardising for age and sex. Sociodemographic
patient factors derived from census data accounted for
42% of the variation in overall admission rates; 45% in
emergency admission rates; and 25% in elective
admission rates. There was a strong positive correlation
between factors related to deprivation and emergency,
but not elective, admission rates, raising questions about

equity of provision of health care. The percentage of
each practice’s admissions to different local hospitals
added significantly to the explanation of variation,
while the general practice characteristics considered
added very little.
Conclusions Hospital admission rates varied greatly
between general practices; this was largely explained
by differences in patient populations.The lack of
significant factors related to general practice is of little
help for the direct management of admission rates,
although the effect of sociological rather than
organisational practice variables should be explored
further. Admission rates should routinely be
standardised for differences in patient populations
and hospitals used.

Introduction
Large variations have been observed between British
general practices in several measures relating to the
process and outcome of health care, including
outpatient referrals,1–7 uptake of breast screening,8

uptake of cervical screening,9 prescribing patterns,10 11

and night visits.12 13 Variations in hospital inpatient
admission rates have been investigated for specific sub-
groups such as patients with asthma14 15 and children.16

No study has yet examined, however, the extent of, or
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the reasons for, the variation in overall hospital admis-
sion rates.

If variation in admission rates cannot be accounted
for by differences in patient morbidity or by artefacts in
data, then questions arise regarding equity of access to
hospital care, appropriateness of hospital referrals and
admissions, and effectiveness of primary care. The
current transfer of control to the primary care sector
against a background of increasing admission rates17

highlights the need for research in this subject.We quanti-
fied the extent of the variation in hospital admission
rates between general practices and investigated
whether this variation can be explained by factors relat-
ing to the patient, the hospital, and the general practice.

Methods
Data were initially collected on all 133 general
practices accountable to Merton, Sutton, and Wands-
worth Health Authority in south London in April
1996.

Hospital admissions—Information on hospital inpa-
tient admissions was obtained from the South Thames
Regional Health Authority’s patient information data-
base, which collated data on all residents of South
Thames admitted to NHS hospitals throughout
England and Wales. Completed hospital spells that
resulted in a discharge between January 1995 and
December 1996 were selected, and admissions rather
than episodes were counted. Admissions with a length
of stay over 1 year were excluded to remove patients
whose care may have been influenced by earlier
configurations of partners. When the patient’s general
practice code was missing, a practice was allocated on
the basis of the general practitioner code, when
available, or by matching the age, sex, and postcode of
the patient with information from the age-sex register.
Around half the missing practice codes were imputed
in this way.

Age-sex register data—The age, sex, and postcode of
patients registered with general practices in April 1996
were obtained from the health authority’s age-sex
register. Detailed information was available only for
residents of Merton, Sutton and Wandsworth, and all
analyses were restricted to this subset of patients.

Sociodemographic profile of patient populations—
Enumeration district data from the 1991 census were
allocated to patients on the basis of their postcode and
averaged across practice populations to give proxy
sociodemographic variables for each practice.18 Defini-
tions of the census variables used are given elsewhere.9

General practice and hospital variables—The health
authority provided data on general practitioners and
general practices relating to mid-1996. Data for
individual general practitioners were summed or aver-
aged as appropriate to provide a single figure per
practice. The proportion of each practice’s admissions
to each of the six main local general hospitals was
calculated.

Exclusions—Thirteen general practices were
excluded: three were set up during 1995; nine had
large fluctuations in the number of registered patients
during the study period because of practice splits and
other partnership changes; and the patients of one
practice were all living in a nursing home. There
remained 120 practices for analysis.

Calculation of admission rates—Crude annual admis-
sion rates are defined as the number of admissions for
each general practice per year per 100 patients
registered at that practice. Admission ratios standard-
ised for age and sex were calculated by the indirect
method19; numbers greater than 100 represent more
admissions than expected and numbers less than 100
represent fewer admissions than expected. Standard-
ised admission ratios are hereafter also referred to as
standardised admission rates.

Statistical analysis—The association between admis-
sion rates and possible explanatory factors was investi-
gated with Pearson’s correlation for continuous
variables; t tests to compare means between the groups
formed by categorical variables; and forward stepwise
multiple regression for multivariate modelling. Admis-
sion rates were all normally distributed. Spearman’s
rank correlation was used to investigate associations
with the percentage of admissions to different
hospitals, however, because several of these variables
were highly skewed. Analyses were conducted with
SPSS for Windows, version 6.1.20

Results
Admission rates
Figure 1 shows the numbers of admissions included
and excluded in the study. The distributions of crude

All MSW residents
264 660

Registered at
MSW practices

233 083 (88.0)

Registered at
non-MSW
practices

18 382 (6.9)

No general
practice code

(after matching)
13 195 (5.0)

Length of stay
<1 year

232 815 (99.9)

Length of stay
>1 year

268 (0.1)

Study practices

209 136 (89.8)

Emergency
admissions

60 082 (28.7)

Elective
admissions

110 067 (52.6)

Maternity/other
admissions

38 987 (18.6)

Non-study
practices

23 679 (10.2)

Fig 1 Numbers (%) of admissions that resulted in discharge during
1995-6 for residents of Merton, Sutton, and Wandsworth Health
Authority (MSW)
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and age-sex standardised admission rates across
practices are summarised in table 1, and figure 2 shows
the shape of the distribution for crude overall
admission rates. The ratio of the 90th centile to the
10th centile shows about a twofold difference in crude
admission rates between practices for all, emergency,
and elective admissions, while the ratio of the
maximum to minimum rates is between threefold and
fivefold. Standardisation of the admission rates for dif-
ferences in the age and sex distributions of practices
reduced the ratio of maximum to minimum rates to a
factor of between 2.5 and 3.5, with only a slight reduc-
tion in the spread between the 10th and 90th centiles.
The correlation between crude and standardised rates
for all admissions was high (r = 0.95; P < 0.001),
indicating little change in the ranking of practices by
standardising for age and sex. There was also a strong

positive correlation between standardised elective and
emergency admission rates (r = 0.64; P < 0.001).

Univariate analyses
Significant correlations with age-sex standardised
admission rates were found for many of the patient
factors derived from the census, including the
proportion chronically ill, who moved house in the last
year, who were unskilled, and of one parent families
(table 2). In general larger correlations were observed
for emergency rather than elective admission rates.
The proportion of admissions to three local general
hospitals were each significantly associated with admis-
sion rates, with an inverse relation for two hospitals and
a positive relation for the third. Of the 18 variables
related to the general practice that were investigated,
the only significant result was that fundholders had
lower emergency admission rates (tables 3 and 4).
Given the strong links between patient factors and
admission rates, however, the meaning of the
univariate associations with hospital and practice
factors is unclear, and multivariate analysis is required.

Multivariate analyses
The first factors added to the multivariate model were
those related to patients, followed by factors related to
hospital and then general practice, reflecting the need
to model variables that are effectively fixed before
inclusion of those that are more capable of being

Table 1 Crude and standardised admission rates for practices in 1995-6

Type of admission Mean (SD); 95% CI Range

Centiles

10th 90th

Crude rates per 100 patients per annum:

All admissions 18.2 (4.1); 17.5 to 19.0 10.1-29.6 13.4 23.5

Emergency 5.3 (1.4); 5.0 to 5.5 2.4-10.0 3.7 7.0

Elective 9.6 (2.7); 9.1 to 10.1 4.0-19.6 6.7 13.4

Age-sex standardised ratios:

All admissions 100.3 (19.7) 60.9-149.3 75.8 127.3

Emergency 100.5 (21.6) 50.9-170.8 77.5 131.1

Elective 99.7 (24.3) 53.0-180.6 69.7 134.7

Table 2 Mean (SD) figures for patient factors and association between patient factors and standardised admission rates

Factor Mean (SD)

All admissions Emergency admissions Elective admissions

r* P value r* P value r* P value

Jarman UPA8 components (%):

Moved in past year 12.8 (2.9) -0.46 <0.001 −0.31 0.001 −0.36 <0.001

Unskilled 2.5 (1.1) 0.39 <0.001 0.52 <0.001 0.29 0.001

One parent families 4.9 (2.6) 0.32 <0.001 0.52 <0.001 0.21 0.019

Elderly living alone 6.1 (1.2) 0.29 0.001 0.28 0.002 0.28 0.002

Children aged under 5 6.6 (1.2) 0.28 0.002 0.20 0.026 0.14 0.12

Unemployed 10.2 (3.1) 0.22 0.016 0.46 <0.001 0.16 0.091

Overcrowded 6.8 (2.7) 0.15 0.10 0.33 <0.001 0.12 0.21

Born in NCP 14.2 (7.9) −0.12 0.19 −0.01 0.92 −0.11 0.24

Other census variables (%):

Chronically ill 11.3 (1.8) 0.49 <0.001 0.59 <0.001 0.43 <0.001

Not owner occupied 35.1 (14.4) 0.19 0.043 0.45 <0.001 0.14 0.14

No car 29.2 (9.4) 0.13 0.16 0.40 <0.001 0.10 0.28

Asian 6.8 (4.0) −0.11 0.23 −0.11 0.23 −0.09 0.35

Non-white 16.5 (9.3) −0.09 0.35 0.05 0.59 −0.08 0.41

Black 7.4 (5.8) −0.04 0.67 0.16 0.077 −0.05 0.60

Jarman UPA8 score 16.5 (11.3) 0.28 0.002 0.46 <0.001 0.20 0.028

Townsend score 0.7 (2.6) 0.18 0.046 0.44 <0.001 0.14 0.13

*r=Pearson’s correlation coefficient. NCP=New Commonwealth and Pakistan.

Table 3 Mean (SD) figures for general practice factors and association between general practice factors and standardised admission rates

Factor Mean (SD)

All admissions Emergency admissions Elective admissions

r* P value r* P value r* P value

Cervical smear uptake (%) 75.8 (11.7) 0.14 0.13 0.05 0.62 0.15 0.11

Average age of GPs (years) 49.4 (8.0) −0.04 0.67 0.03 0.78 −0.10 0.27

No of partners 2.6 (1.7) −0.07 0.46 −0.07 0.43 −0.03 0.77

Patients per GP 2162 (621) 0.02 0.81 0.01 0.97 0.07 0.45

Generic prescribing (% of total) 59.6 (10.2) 0.05 0.59 0.05 0.60 0.05 0.62

Ratio of corticosteroids to bronchodilators 0.42 (0.10) −0.01 0.98 −0.01 0.98 0.04 0.64

Distance from nearest general hospital (km) 2.2 (0.9) 0.13 0.16 0.11 0.25 0.15 0.10

*r=Pearson’s correlation coefficient.
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changed. For both overall and emergency admission
rates three patient factors emerged as independently
significant—namely, the proportion chronically ill, the
proportion unskilled (both positively related to admis-
sion rates), and the proportion who moved house in
the past year (negatively related). These three factors
together accounted for 41.5% and 45.0% of the
variation in overall and emergency admission rates,
respectively. For elective admission rates only the pro-
portion chronically ill and the proportion who moved
house in the past year were independently significant,
accounting for 25.1% of the variation.

The fit of each of the three models was improved by
adding the proportion of admissions to the six local
general hospitals (all admissions F6,110 = 2.96; P = 0.010;
emergency admissions F6,110 = 3.84; P = 0.002; elective
admissions F6,111 = 2.42; P = 0.031). The total variation
explained by the models increased to 49.6%, 54.5%,
and 33.7% for all admissions, emergency admissions,
and elective admissions, respectively.

Three general practice variables produced a small
but significant improvement in the fit of the
models—namely, the practice’s rate of uptake for cervi-
cal smears (all three models), child health surveillance
offered (all admissions plus emergency), and minor
surgery offered (all admissions plus elective). Each of
these variables was positively correlated with admis-
sion rates. As these practice variables were strongly
confounded with one another, only the single most

significant factor was added to each model (table 5).
These final models explained 53.5%, 57.2%, and 36.8%
of the variation in all, emergency, and elective
admission rates, respectively.

Discussion
This study confirms that there is substantial variation in
hospital admission rates between general practices,

Table 4 Association between general practice factors and standardised admission ratios

Factor and No of practices

All admissions Emergency admissions Elective admissions

Mean SAR P value Mean SAR P value Mean SAR P value

Single handed practice:

Yes (40) 97.8
0.32

99.6
0.74

95.5
0.18

No (80) 101.6 100.9 101.8

Female partner in practice:

Yes (72) 100.9
0.69

101.1
0.71

101.0
0.49

No (48) 99.4 99.6 97.8

Fundholder by April 1996:

Yes (38) 97.1
0.24

94.6
0.040

96.6
0.34

No (82) 101.7 103.2 101.2

Practice manager:

Yes (84) 98.8
0.20

99.0
0.24

98.7
0.50

No (36) 103.8 104.0 102.0

Practice nurse:

Yes (101) 100.7
0.62

101.6
0.21

100.1
0.78

No (19) 98.3 94.8 97.8

On minor surgery list:

Yes (77) 100.5
0.87

100.1
0.78

101.3
0.39

No (43) 99.9 101.2 96.9

On obstetrics list:

Yes (107) 99.9
0.49

100.1
0.58

99.8
0.97

No (13) 103.9 103.6 99.5

On child health surveillance list:

Yes (98) 101.3
0.22

101.7
0.20

101.2
0.16

No (22) 95.7 95.2 93.2

In vocational training scheme:

Yes (19) 100.7
0.92

102.6
0.64

101.0
0.81

No (101) 100.2 100.1 99.5

Teach medical students:

Yes (12) 97.3
0.58

94.6
0.32

95.4
0.32

No (108) 100.6 101.1 100.2

Standard of premises:

OK (66) 100.2
0.85

100.4
0.80

99.4
0.79

Poor (52) 100.9 101.4 100.7

SAR=standardised admission ratio.

Table 5 Multiple regression models for standardised admission rates

Factors included in model Coefficient* P value
% of variation

explained

Overall admissions model†:

Chronically ill (%) 2.72 0.012

53.5
Unskilled (%) 5.66 <0.001

Moved in past year (%) −2.19 <0.001

Cervical smear uptake (%) 0.36 0.008

Emergency admissions model†:

Chronically ill (%) 2.35 0.039

57.2
Unskilled (%) 6.41 <0.001

Moved in past year (%) −2.83 <0.001

Child health surveillance offered (Y/N) 9.50 0.009

Elective admissions model†:

Chronically ill (%) 4.93 <0.001

Moved in past year (%) −2.78 0.003 36.8

Minor surgery offered (Y/N) 9.34 0.022

*Meaning of coefficients: for example, an increase of 1% in percentage chronically ill implies an increase of
2.72 in the age-sex standardised ratio for overall admissions.
†All models include practices’ proportion of admissions to each of six local general hospitals.
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with a doubling between the 10th and 90th centiles of
crude admission rates. Little of the variation observed
in admission rates could be due to sampling variation
as the rates were based on large numbers of admissions
over 2 years. Previous studies have reported larger dif-
ferences for both referral and admission rates2 3 5 7 15;
however, they generally presented the range of
observed values, which is inappropriate as it reflects
outliers and increases with sample size.

Patient characteristics
Patient factors were by far the most important in
explaining the variation in admission rates, particularly
for emergency admissions, when they accounted for
45% of the variation. The patient variables were calcu-
lated from census data, which are now out of date, and
provide only proxy measures on the basis of the
patient’s postcode. Therefore it seems likely that the
true effects of these variables may be even larger than
the strong associations found here. If fair and
meaningful comparisons are to be made between
general practices, then hospital admission rates must
routinely be adjusted for differences in patient
populations.

The significant patient factors found suggest the
following interpretations: the proportion of chroni-
cally ill patients reflects underlying morbidity, which is
in turn closely linked to deprivation; the proportion
unskilled suggests a further deprivation effect; and the
proportion who moved house in the past year may be
explained by higher list inflation among practices
based in areas of higher mobility, resulting in artificially
reduced admission rates for these practices. Depriva-
tion may affect admission rates directly through
increased morbidity, or indirectly through later presen-
tation resulting in more acute symptoms or by lack of
social support at home forcing admission. That elective
admission rates were not related to the proportion
unskilled might be explained by the counteracting
effect of patients in more affluent areas having greater
ability to access services and in particular to influence
the referral decision of their general practitioner. This
apparently greater association of deprivation with
emergency than with elective admission rates raises
issues of equity of healthcare provision, which deserve
further investigation.21 The Jarman UPA8 score was
less useful than a number of individual census variables
in predicting admission rates, emphasising the limited
value of this score in reflecting deprivation or workload
for allocation of resources.22

General practice characteristics
By contrast, general practice factors explained only a
tiny proportion of the variation, providing little help for
health authorities or primary care groups in considering
how to influence admission rates. The variables which
were significant—cervical screening uptake rates, minor
surgery offered, and child health surveillance offered—
might be considered proxies for quality. It is therefore
surprising that these variables were positively correlated
with both emergency and elective admission rates. Con-
trary to commonly held beliefs, emergency admission
rates were not higher for fundholders.

This study focused on organisational practice vari-
ables available from routine data. Future studies should
explore whether the remaining variation can be

explained by psychological and sociological factors
relating to the thinking and behaviour of individual
general practitioners and the interaction between doc-
tor and patient. Reasons previously suggested for vari-
ation in referral behaviour include the ability to live
with uncertainty, ability to manage patient pressure,
relationships with local consultants, and previous com-
plaints from patients.5 23

Almost 10% of the variation in admission rates was
explained by the use of different local general hospitals.
This is probably an artefact arising from differential
undercoding of the patient’s general practice by
different providers as the two hospitals linked to lower
admission rates are known to have the biggest problem
with missing practice codes. Alternative explanations
would be different admission policies or a further area
deprivation effect. It is important that comparative data
on admission rates take account of differences between
general practices related to provider as well as patient.

Data quality
One strength of the study is that the area covered by
Merton, Sutton, and Wandsworth Health Authority is
varied in terms of deprivation and affluence, covering
both the urban and suburban. The limitations of the
study are those associated with the use of routine data
and highlight the need for improving data quality.
Only patients resident in the health authority area
could be included, leaving some border practices
represented by a subset of their patients. More
representative data could be analysed if adjacent health
authorities shared information on patients living near
their boundaries. The problems of list inflation in
patient registration data and of missing general
practice codes in admissions data have partly been
accounted for by including the variable “proportion
who moved in the past year” and the six hospital vari-
ables, respectively. Nevertheless, efforts to improve the
accuracy of patient registration data and to influence
providers to code the full required minimum dataset

Key messages

+ There is substantial variation in hospital
admission rates between general practices

+ Patient factors were by far the most important
in explaining this variation whereas general
practice characteristics explained a negligible
amount, providing little help to those with an
interest in managing admissions

+ Deprivation was more strongly related to
emergency rather than to elective admission
rates, raising issues around equity of healthcare
provision

+ Admission rates should be standardised for
differences in patient populations and hospitals
used to give fair and meaningful comparisons
between general practices

+ Improvements in the quality of routine health
services data are essential to enable health
authorities and primary care groups to
interpret information correctly
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for all admissions must continue.24 Greater quality
assurance in the collection and production of routine
health services data is essential at a time when primary
care groups will increasingly be expected to under-
stand and act on such information.
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A memorable patient
No silent areas

Many years ago I was sent by the Royal Navy to the then National
Hospital for Nervous Diseases to sit at the feet of Dr William
Gooddy, senior physician and civilian consultant to the navy and
one of the great neurologists; happily now an old friend. Every
Tuesday morning William held his grand round, beginning in a
large room next to the sister’s office, which could seat the 30 or so
postgraduate students who regularly attended. One of the
conventions at Queen Square is that difficult cases are sometimes
offered to other firms for their opinion so that as many brilliant
minds as possible may be brought to bear to help the patients.

On this occasion an artist was presented by the registrar of
another firm, who explained that the man had gone to see his
general practitioner complaining that he could no longer
distinguish between paintings from his experience alone. His
capacity to differentiate, say, a Rembrandt from a Renoir had left
him. Other than this he felt entirely well. He had, in short, went
on the registrar, lost his gestalt. I pursed the lips, put the tips of
the fingers together, and tried in vain to look learned, hoping that
someone would ask the question. They did.

“Gestalt, from the Middle High German word for shape or
form,” explained William, “means, in physical terms, that he has
impaired appreciation that a physical or indeed emotional entity
may be more than the sum of its constituent parts. In this case it is
paintings which he cannot see as a whole.” We all blinked and the
registrar went on to explain that this was the only symptom that
could be adduced. It had been confirmed clinically and all
investigations had proved to be normal.

“Have you done a bronchoscopy?” William asked. The registrar
could not keep a hint of elation out of his voice, “Oh yes, it
showed nothing unusual.”

“I should repeat it in three months,” said William, and the
round continued.

Afterwards I asked, why a bronchoscopy? William explained
that he thought that this chap had a lesion in his parietal lobe,
probably a secondary from a primary in the lung.

Some weeks later the same registrar, now with a little awe in his
voice, told the Tuesday round that a second bronchoscopy had
shown a small carcinoma in the left main bronchus. Some
months later we were told that the unfortunate patient had died; a
necropsy revealed a secondary the size of a pea in the right
parietal lobe.

Discussing this later with William, I expressed my doubts about
ever being able to get to grips with neurology because so much of
the brain seemed to be “silent” and to have little apparent
relationship with the rest of the body.

“Oh no,” said William with the generous smile of vast
experience, “there are no silent areas in the brain. It is just that we
don’t yet know how to test them.”

I was left with the thought that perhaps it is dysfunction of one
of these “silent” areas that doesn’t allow me to appreciate modern
music. But then, as my wife remarked, how do you test gestalt in a
nitwit?

James Wright, retired physician,Yelverton, Devon

We welcome articles up to 600 words on topics such as
A memorable patient, A paper that changed my practice, My most
unfortunate mistake, or any other piece conveying instruction,
pathos, or humour. If possible the article should be supplied on a
disk. Permission is needed from the patient or a relative if an
identifiable patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80 words (but
most are considerably shorter) from any source, ancient or
modern, which have appealed to the reader.
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