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ABSTRACT

Background In England both emergency (unplanned) and non-emergency (elective) hospital admissions have been increasing. Some elective
admissions are potentially avoidable. Aim: to identify the characteristics of general practices and patients associated with elective admissions.

Methods A cross-sectional study, in Leicestershire, England, was conducted using admission data (2006—07 and 2007-08). Practice
characteristics (list size, distance from principal hospital, quality and outcomes framework score and general practitioner (GP) patient access
survey data) and patient characteristics (age, ethnicity and deprivation and gender) were used as predictors of elective hospital admissions in a
negative binomial regression model.

Results Practices with a higher proportion of patients aged 65 years or greater and of white ethnicity had higher rates of elective hospital
admissions. Practices with more male patients and with more patients reporting being able to consult a particular GP had fewer elective
hospital admissions. For 2007—-08 practices with a larger list size were associated with higher elective hospital admissions. Quality and
outcomes framework performance did not predict admission numbers.

Conclusions As for unplanned admissions, elective admissions increase as being able to consult a particular GP declines. Interventions to
improve continuity should be investigated. Practices face major problems in managing the increased need for planned care as the population
ages.
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been incorporated into the quality and outcomes framework
and consists of a financial reward to practices determined by
the results of regular surveys of patient experience of access
to their practice.'’ Access can be defined in various ways,'”
but, in the survey, is restricted to the ability to contact the
practice by telephone and get an appointment with a doctor.
However, we have shown in previous studies that practices
in which patients are more likely to report being able to
consult their preferred general practitioner have lower rates
of emergency hospital admission,"” and practices in which
patients are more likely to report better telephone access
have lower rates of attendance at hospital emergency
departmemts.14

The National Health Service data model and dictionary
defines an elective admission as one that has been arranged
in advance.”” It is not an emergency admission, a maternity
admission or a transfer from a hospital bed in another
health-care provider. It includes the hospital episode statis-
tics categories of admissions from waiting lists, booked and
planned admissions (admission categories 11, 12 and 13 in
the hospital episode statistics classification).'® Admissions in
these categories often arise from a referral from general
practice to a specialist. Demand management strategies for
outpatient referrals have included referral centres that divert
or reject Inappropriate referrals from general practices,
standard referral protocols with clear criteria for referral that
must be met and the supervision of care for selected condi-
tions such as varicose veins. There has been extensive re-
search into general practitioner referral rates, including
studies of methods to reduce referral rates.'” However, few
studies have investigated the characteristics of general prac-
tices associated with elective hospital admission rates.
Elective admission rates have been shown to vary widely
between practices, but research into the characteristics of
general practices explaining the variation were undertaken
before the introduction of the quality and outcomes frame-
work and access surveys that have provided more informa-
tion about performance in general preu:tice.18 Therefore,
drawing on the theory that strong primary care alleviates
demand for secondary care,s’(’ we hypothesized that higher
levels of access to primary care and better quality of care as
measured by the quality and outcomes framework would be
associated with fewer elective hospital admissions.

Methods

The study included two primary cate trusts, Leicester City
and Leicestershite County and Rutland, which had 145
general practices serving a population of ~940 000 people.
One large teaching hospital located on three sites in the city

provides almost all the in-hospital care, and also tertiary care
for some conditions, including stroke and cardiovascular
disease. Community hospitals, walk-in-centres and minor
injuries units also serve the population. Leicester City has a
young and diverse ecthnic minority with relatively poor
overall health and socioeconomic indicators compared with
England as a whole, whilst the surrounding county has a
greater  proportion of socioeconomically advantaged
people."”

Anonymized data on elective patient admissions (categor-
ies 11, 12 and 13 of the hospital episode statistics classifica-
tion) to any hospital were provided by the primary care
trusts corresponding to the period 1 April 2006 to 31
March 2008. We excluded obstetric-related admissions,
leaving 102760 admissions in 2006—07 and 110830 in
200708, of patients registered with the included general
practices. Admissions to any hospital were included, not
merely those to the city teaching hospital. The primary care
trusts provided details on general practice list sizes, the pro-
portion of patients aged 65 years or greater, the proportion
of patients by ethnic group per practice and the proportion
of practice populations who were male. The mean cost of
an admission to the city hospital given by the finance de-
partment of the hospital was £2641 in 2006—07 and £2892
in 2007—08 (personal communication).

We obtained quality and outcomes framework perform-
ance for the included practices from the data made publicly
available.” We included the total clinical points from the
quality and outcomes framework as a measure of the quality
of clinical care for chronic conditions, and total organiza-
tional points as a measure of organization, a domain that
covers record keeping and safe prescribing. The patient
access survey is nationally administered by Ipsos MORIL. It
includes samples of patients aged 18 years or over registered
at each practice.'” The 2006—2007 and 20072008 surveys
were used in this study, and the four questions representing
aspects of access were included (see Box 1). The questions
covered opening hours, being able to get through on the
telephone, being able to get an appointment fairly quickly
and being able to get an appointment with a particular
doctor. Consulting a particular doctor reflects not only
access but also aspects of relational continuity, that is patient
preference for consulting a doctor they have come to know
and trust through a series of consultations over variable
time periods.”’ The practice index of multiple deprivation
(IMD 2007) was used to indicate the level of deprivation in
practice populations” and a route planner was used to
estimate the distance of each practice from the central
hospital.22 Practices with more patients with chronic con-
ditions may be more likely to have higher planned admission
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Box 1 Questions from the GP patient survey

included in the analysis

1. In general, are you satisfied with how easy it is to get
through to someone on the phone at your doctor’s
surgery? [response options yes or no.]

2. Think about the last time you tried to get an appointment
with a doctor. Were you able to get the appointment on
the same day or on the next 2 days the surgery was open?
[response options yes or no.] (Question restricted to patients
who had tried to get an appointment with a doctor in the
last 6 months).

3. In the last 6 months, have you ever wanted to make an
appointment with a particular doctor at your surgery?

[if yes:] Last time you wanted to, were you able to make
an appointment with a particular doctor—even if it meant
waiting longer? [response options yes or no.]

4. Over the last 6 months or so, were you satisfied with
the hours your GP surgery was open? [Response options
yes or no.]

rates, and therefore in addition to including age and ethni-
city, we included the proportion of people with a recorded
diagnosis of coronary heart disease on practice quality and
outcome framework registers. Levels of coronary heart
disease recorded on general practice registers are close to

those predicted from population estimates™ and we have
found them to be highly correlated with the numbers of

patients with other chronic conditions on practice registers.

Statistical methods

Descriptive statistics on the numbers of admissions were
produced for each year separately. The data were expected
to be overdispersed counts, and therefore an appropriate
analysis method was negative binomial regression, using the
log of the practice list size as an offset to adjust for the fact
that practice list sizes vary and therefore the number at risk
also varies from practice to practice. The sample size was
dictated by the number of practices within the two primary
care trusts. The aim was to test the association between
numbers of emergency admissions and clinical performance
as represented by the quality and outcomes framework vari-
ables, and access variables (accounting for practice level re-
sponse rate) using the 2007-08 admissions year, and
applying the model developed to the data for 2006—07 as a
test of validity. For the multivariable model we decided only
to use a single access variable [% able to see a specific
general practitioner (GP)| as this is a measutre of access and
has also been found to predict emergency admissions.™"’

Furthermore, all the access wvariables were correlated,

meaning that there would be multicollinearity if we included

all of them. All predictors were entered into the model and
kept in the model, regardless of statistical significance.

The distance of practices from the hospital, the depriv-
ation score and the proportion of white individuals, were
the same in both years, otherwise all variables were specific
to each year. P-values <<0.05 were considered statistically
significant. Analyses were undertaken using SAS version 9.1.

Results

There was an increase in the numbers of planned admis-
sions between the two years (Table 1). Most practices
achieved a high level of performance in the quality and out-
comes framework clinical and organizational domains in
both years, and satisfaction with access was also relatively
high, although in some practices only just over half of
respondents reported being able to get an appointment with
a particular GP.

Table 2 presents the results of the negative binomial re-
gression models. For 2006—07 the proportion of patients
aged 65 years or older and being white ethnic origin were
associated with increased elective admissions. However,
practices with a higher male population and those in which
more patients were able to see a specific general practitioner
were associated with lower numbers of elective admissions.
The findings were similar for the year 200708, although in
this year higher practice list size was associated with fewer
elective hospital admissions. There were no significant asso-
ciations with the quality and outcomes framework scores,
the other three patient access questions, deprivation scores
and distance from the hospital.

Discussion

Main finding of this study

Higher clinical and organizational performance as described
by the quality and outcomes framework indicators was not
associated with reduced elective admissions but, was with
greater access, specifically more patients being able to get an
appointment with a particular doctor was associated with
fewer elective admissions. A 1% increase in the proportion
of patients able to see a particular doctor was associated
with a reduction of 7.6 elective admissions per year in the
average-sized practice for 2006—07 and 3.1 elective admis-
sions for 2007—08. Therefore, for a practice of mean size
(see Table 1), an increase of 1% in the proportion of
patients able to see a specific GP would be associated with
a decrease in costs by £20071.6 from its original value of
£15370062 for the year 2006—07. For 2007—08, the reduction
would be ~ £8965.2 from its original value of £18 30 636.
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Table 1 Median values for characteristics of practices and patients

Variable

2006-07
Median (IQR)

2007-08
Median (IQR)

Practice characteristics
Distance of practice to hospital (miles)
List size
Patient characteristics
Deprivation score (IMD score)
% of practice male
% of practice aged >65 years
% of practice with white ethnicity
Coronary heart disease prevalence (%)
Quality and outcomes framework
Clinical points
Organizational points
GP patient survey
Practice survey response (%)
% Able to get appointment 48 h in advance
% Able to see specific GP
% Satisfied with opening hours
% Satisfied with phone access
Number of planned hospital admissions per practice

n = 145. IQR, inter-quartile range.

What is already known on this topic

Older people are more likely to be admitted to hospital.2 In
our study, the proportion of the practice population aged 65
years or over was the strongest predictor of elective admis-
sions. An increase of 1% of the practice aged >65 would
be associated with an increase in costs of £60478.9 for
2006—07 and of 44247 for 2007—-08 for the average-size
practice. Ways to manage a greater number of older people
in the community rather than through hospital admission
will be needed in order to contain the rise in health service
costs. Improved continuity in primary care may have a part
to play. Relational continuity is defined as an ongoing thera-
peutic relationship between a patient and one or more provi-
ders,” and this is reflected in patient preference for
consulting a particular doctor. The question in the access
survey does not encapsulate all the features of relational
continuity, but being able to consult a particular doctor
is a necessaty prerequisite to establishing and then maintain-
ing an ongoing therapeutic relationship. The finding of
an association between continuity of care and planned
admission rates reflects similar association with respect to
emergency admission.”> A potential explanation is that con-
tinuity potentiates trust in the doctor,”* which in turn may

4.3(2.3-11.2)
5903 (3112-9696)

43(2.3-11.2)
6317 (3339-9702)

16 (10-32) 16 (10-32)
50 (49-51) 50 (49-51)
15 (12-18) 15 (12-18)
91 (71-98) 91 (71-98)
3.4 (2.9-3.8) 3.3(2.9-3.7)

647 (630-654)
175 (165-178)

651 (637-654)
176 (167-179)

51 (43-57) 47 (39-52)

89 (82-94) 89 (83-94)

71 (52-85) 88 (79-92)

84 (74-88) 81 (76-85)

87 (75-95) 87 (78-94)
582 (298-1066) 633 (303-1103)

improve concordance and management in complex chronic
conditions that are more common in older people.
Relational continuity may also facilitate consistent clinical
management.

Higher admission rates have been reported in ethnic mi-

~ 2,625
notity populations,”””

in contrast to the finding in our
study in which higher proportions of white people in prac-
tice populations were associated with increased elective
admissions. This finding may indicate batriers to access for
the South Asian population of Leicester independent of
levels of deprivation or a characteristic of the local popula-
tion that enables avoidance of admission. We have found
in other work that the local South Asian population has a
strong culture of family support that may play a part in
keeping patients at home.”® Practices with a higher propot-
tion of male patients were associated with fewer hospital
admissions, a finding that reflects national data on hospital
admission rates.”” There is some evidence that for some
conditions, increasing deprivation is associated with fewer
referrals,”® although in our study deprivation did not
predict the numbers of elective admissions. Since we inves-
tigated the total numbers of admissions rather than admis-
sions for selected clinical conditions, the possible effect of
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Table 2 Multivariate analysis of variables explaining planned admission rates (145 practices)

Variable

IRR (95% Cl)

2006-07
% of practice aged >65 years
% of practice with white ethnicity
% of practice male
% Able to see specific GP
% response rate to access survey
List size
Deprivation score
Distance of practice to hospital
Coronary heart disease prevalence
QOF clinical points
QOF organizational points
2007-08
% of practice aged >65 years
% of practice with white ethnicity
% of practice male
% Able to see specific GP
% response rate to access survey
List size
Deprivation score
Distance of practice to hospital
Coronary heart disease prevalence
QOF clinical points

1.03 (1.01, 1.05)
1.01 (1.0, 1.01)
0.98 (0.96, 1.01)
0.99 (0.98, 0.999)
1.01 (1.0, 1.02)
0.99999 (0.999, 1.0)
1.003 (0.99, 1.01)
0.99 (0.98, 1.01)
1.03 (0.95, 1.11)
1.001 (0.99, 1.01)
0.999 (0.99, 1.01)

1.02 (1.003, 1.04)
1.004 (1.002, 1.007)
0.97 (0.95, 0.99)
0.996 (0.992, 0.999)
1.01 (1.003, 1.02)
0.99999 (0.9998, 1.0)
1.001 (0.99, 1.01)

0.99 (0.99, 1.01)

1.07 (1.0, 1.15)
0.999 (0.99, 1.001)
0.999 (0.99, 1.001)

% change in number Change in planned admissions P-value
of admission with 1% count for average size practice
change in variable (%) for 1 unit change in predictor

3 22.9 0.0003

1 7.6 <0.0001
=2 —15.3 0.08
=1l —-7.6 0.005

1 7.6 0.04
—0.0001 —0.00076 0.08

0.3 2.3 0.14
=1l =748 0.19

3 22.9 0.51

0.1 0.76 0.29
—0.1 —0.76 0.38

2 15.3 0.02

0.4 3.1 <0.0001
=3 =22.9 0.01
—-0.4 =31 0.008

1 7.6 0.005
—0.0001 —0.00076 0.03

0.1 0.76 0.59
=1l =748 0.32

7 53 0.049
—0.1 —0.76 0.42
—0.1 —0.76 0.65

QOF organizational points

IRR, incident rate ratio.

In 2007-08 the mean planned admission count was 764. A 2% increase in admissions would thus entail an extra 15.3 admissions.

deprivation in a sub-group of conditions may not have
been detected.

Quality of care as represented in the total clinical and or-
ganizational domains of the quality and outcomes frame-
work was not associated with elective hospital admissions.
This may partly be explained by the generally high level of
achievement in the quality and outcomes framework of the
included practices. The clinical and organizational domains
incorporate a large number of separate indicators and it is
possible that some of the component indicators do affect
admission rates. There may well be associations between
specific aspects of clinical care and admission for specific
conditions.

What this study adds
This study highlights the role of relational continuity in the
management of patients with conditions that carry a risk of

hospital admission. Falling levels of continuity appear to in-
crease expenditure on hospital care, not only in terms of
emergency admissions but also in elective admissions. The
weight of evidence indicating an association between con-

.9 . 2,13
tinuity and admission rates™

is sufficient to justify the
avoidance of initiatives in primary care that reduce continu-

ity and of evaluations of interventions to improve continuity.

Limitations

There are some limitations to this study. It was restricted to
one population in the East Midlands, and was limited to
two years only. Local factors, for example the culture of the
local population, may explain some of the findings. We were
unable to include information on admissions to private hos-
pitals, but since the use of private hospitals is relatively
limited but greater among less-deprived populations, and the
finding that deprivation did not predict planned admission
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rates, the omission of private admissions is unlikely to have
influenced our findings. The access survey had a low re-
sponse rate, reaching a median of 50% for the practices in
the study, and the survey questions may not fully represent
patient experience of access, although a study of the survey
used in 2009 provides some reassurance about the survey’s
reliability.”” Furthermore, we have not investigated some
factors that may influence admissions rates, including the
role of outpatient referral and the impact of supply of hos-
pital specialists.
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