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Abstract

Background

Demand for England's accident and emergency
[A&E) services is increasing and is particularly
concentrated in areas of high deprivation. The
extent to which primary care services, relative to
population characteristics, can impact on A&E is
not fully understood.

Aim

To conduct a detailed analysis to identify
population and primary care characteristics
associated with A&E attendance rates,
particularly those that may be amenable to
change by primary care services.

Design and setting

This study used a cross-sectional population-
based design. The setting was general practices
in England, in the year 2011-2012.

Method

Multivariate linear regression analysis was

used to create a model to explain the variability
in practice A&E attendance rates. Predictor
variables included population demographics,
practice characteristics, and measures of patient
experiences of primary care.

Results

The strongest predictor of general practice

A&E attendance rates was social deprivation:

the Index of Multiple Deprivation (IMD-2010) (B
=0.3.B=1.4[95% Cl =13 to 1.4}, followed by
population morbidity (6PPS responders reporting
a long-standing health condition) (=02, B =
231.5[95% Cl = 202.1 to 260.8]), and knowledge
of how to contact an out-of-hours GP (GPPS
question 36) (3 =-0.2, B =-128.7 [95% Cl =149.3
to -108.2]). Other significant predictors included
the practice list size (B =-0.1, B =-0.002 [95% CI
=-0.003 to -0.002]) and the proportion of patients
aged 0-4 years (3 =0.1, B=547.3[95% Cl = 418.6
to 676.0]). The final model explained 34.4% of the
variation in A&E attendance rates, mostly due

to factors that could not be modified by primary
care services.

Conclusion

Demographic characteristics were the strongest
predictors of A&E attendance rates. Primary
care variables that may be amenable to change
only made a small contribution to higher A&E
attendance rates.
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INTRODUCTION

High demand for accident and emergency
(A&E] services is an issue of current
importance in England because of the
rapidly increasing use of A&E and the high
cost of these services.” National and local
studies have found high demand for A&E
to be concentrated in areas with greater
socioeconomic  deprivation,””  which
may reflect a greater healthcare need,
a lack of understanding of appropriate
services, or a relative lack of primary care
services in these areas (the inverse care
law).? National studies have found other
important sociodemographic influences on
A&E attendance rates including the level of
population morbidity,* younger populations,’
and older populations.® Studies conducted
at a local level have found older populations?
and ethnicity'®™ to be important influences
on A&E attendance rates.

Although general practice factors are
less powerful determinants of A&E use,
national patient surveys have demonstrated
an association with access to a GP4™ Local-
level studies have found that the ability to
see a preferred GP™® and satisfaction at
being able to speak to a GP by telephone™
are predictors of A&E attendance rates,
although Harris et al found that access to
primary care did not explain variation in A&E
rates.” General practice standards of care,
as evidenced by the national Quality and
Outcomes Framework (QOF)' score, do not
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appear to influence A&E attendance rates."”

This study aimed to determine the
strength of relationship between all types
of A&E attendance and characteristics
of both populations and primary care. Its
purpose was to identify possible factors
within the control of primary care, and
hence potentially open to change, which
were associated with high A&E attendance
rates. Development of a general practice-
based dataset allowed simultaneous
consideration of patient and primary care
characteristics with measures of patient
experiences of primary care.

METHOD

This study useda cross-sectional population-
based design. The setting was general
practices in England, in the year 2011-2012.
All data were available at practice level.

Variables

The outcome variable was the crude rate
of all A&E attendances, at all types of
A&E department per 1000 population.'”
Predictor variables were either measures
of population demographics including
deprivation,'® population morbidity,” ethnic
group, and age [Health and Social Care
Information Centre, unpublished data, 2013),
or measures of primary care including QOF
score,'® practice characteristics,"? and
measures of patient experiences of primary
care derived from the General Practice
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How this fits in

Population characteristics such as social
deprivation are known to predict high

use of accident and emergency (A&E)
departments. As such, A&E attendance
rates are in large part determined by the
characteristics of the registered population
of each general practice. In this detailed
analysis of population, general practice,
and patient survey data, the extent to which
general practice factors can moderate
that relationship is determined. The

study aimed to identify variables within

the control of primary care, and hence
potentially open to change, which are
associated with A&E attendance rates.

Patient Survey (GPPS)." The dataset was
constructed using data from the Health
and Social Care Information Centre and
population data derived from the 2011
Census recorded at lower super output
area to link with practice, rather than
patient, postcodes. The Index of Multiple
Deprivation (IMD-2010) score associated
with the general practice postcode was
used as a proxy for the level of deprivation
experienced by the practice population.'
The GPPS was distributed to 2.7 million
adults registered with a GP between January
and September 2012, of whom 982 999
(36%) responded. Of the 58 questions in the
survey, five were selected for inclusion (Box
1). Four were selected on the basis of being
likely to relate to A&E rates and potentially
amenable to change by primary care
(primary care variables). The fifth, relating
to the presence of long-term conditions,

Box 1. General Practice Patient Survey (GPPS) variables included in

analysis

GPPS

question number  Question Definition of positive response ?

3 Generally, how easy is it to get through to Proportion of responders answering
someone at your GP surgery on the phone? 'very easy’ or fairly easy’

12 Last time you wanted to see or speak to a Proportion of responders answering
GP or nurse from your GP surgery were you 'yes or yes, but | had to call back
able to get an appointment to see or closer to, or on the day | wanted
speak to someone? the appointment’

30 Do you have a long-standing health Proportion of responders answering
condition? 'yes'

3B How confident are you that you can Proportion of responders answering
manage your own health? (very, fairly, 'very confident’ or ‘fairly confident’
not very, not at all confident)

36 Do you know how to contact an out-of-hours

GP service when the surgery is closed?

Proportion of responders answering
s

All responses were weighted to adjust for non-response bias.

was included as a population characteristic.
The dataset contained records from the

8123 general practices that submitted QOF
data in 2011-2012. Practices with a total
list size of <750 or a list size per full-time
equivalent (FTE) GP of <500 were removed
following a previously used methodology.?’
Practices with missing A&E attendance
data were also removed.

A test for normality revealed slight
positive skewness in the distribution
of A&E attendance rates. Practices with
extremely high A&E rates may be atypical
because of their setting or population. For
example, practices co-located with an A&E
department®'222 or with a high proportion of
registered homeless individuals?®# may be
expected to have unusually high A&E rates.
Including these practices in analysis carries
a risk of them exerting an undue effect
on study results. By removing the 2% of
practices with the highest A&E attendance
rates, the dependent variable became more
normally distributed (Figure 1). As almost
all practices in England were included, and
based on the premise that large samples of
independent variables will be approximately
normally distributed, parametric methods
were used to analyse the data.” Afterwards,
t-tests were performed to measure any
differences between the included and
excluded practices. Missing values for IMD
score occurred in 4.2% of practices. All
othervariables used in multivariate analysis
had less than 0.05% missing values.

Statistical methods

All analyses were performed using SPSS
(versions 20 & 22). The assumptions of a
linear regression model were tested by visual
inspection of scatter plots of the relations
between each predictor and outcome,
demonstrating  linear  relationships.
Univariate analysis followed by multivariate
linear regressions were used to create a
model to explain the variability in practice
A&E attendance rates. Potential variables
were included in the regression model if
F<0.2 on univariate analysis to avoid omitting
potentially significant predictor variables. To
demonstrate the extent to which variables
within the control of primary care (based on
GPPS responses, n = 4] contributed to this
explanatory model, these variables were
temporarily omitted from the model, and the
effect on the overall predictive ability of the
model was observed.

Predictor variables were considered
significant if £<0.01 to account for multiple
testing.” Variables were excluded if the
tolerance statistic for multicollinearity
(1-R9) was <0.2.
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Figure 1. Distribution of final dataset general
practice A&E attendance rates per 1000 registered
population.
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Sensitivity analysis

Given that previous studies of A&E use by
age have been inconclusive,27242728 3 wider
range of age cohorts was used, repeating
the analysis using three cut-off points: 65,
75, and 85 years.

Table 1. Characteristics of general practices and their populations in

England, 2011-2012 (n=7800)

Mean SD 10th centile 90th centile
Practice A&E attendance rate, per 1000 population 299.5 88.1 258 587.5
Total QOF points 971.7 39.9 929.7 998.0
Practice list size 6980 4244 2392 12520
List size per FTE GP 1839 1256 1074 2635
IMD score 25.8 17.0 7.2 513
Black/black British, % 4.2 7.4 0.1 12.3
Asian/Asian British, % 10.2 16.3 0.5 284
White ethnicity, % 81.8 22.3 463 98.4
Age 0-4 years, % 6.1 1.8 4.2 8.4
Age 265 years, % 16.1 6.1 7.9 23.6
GPPS Q3: Patients finding it easy to contact 80.8 14.1 60.7 95.7
surgery by phone, %
GPPS Q12: Patients able to get an appointment 88.9 62 80.7 958
at last attempt, %
GPPS Q30: Patients with a long-standing health 61.9 7.1 52.9 70.7
condition, %
GPPS Q33: Patients confident in managing 923 38 87.2 96.5
own health, %
GPPS Q36: Patients knowing how to contact 61.7 10.1 480 73.6

an out-of-hours service, %

A&E = accident and emergency. FTE = full-time equivalent. GPPS = General Practice Patient Survey. IMD = Index of

Multiple Deprivation. QOF = Quality and Outcomes Framework. SD = standard deviation.

RESULTS

The initial dataset consisted of records from
8123 practices. Practices were excluded
because of small list size (n= 163), missing
A&E attendance data (n = 1], and atypically
high A&E attendance rates (n = 159). The
final sample consisted of 7800 practices
(96.0% of all practices in England). All
further analysis was conducted on this
sample. Excluded practices had significantly
smaller mean list sizes, lower mean QOF
scores, and higher mean IMD scores.

Table 1 describes the main characteristics
of general practices included in this study,
their registered populations, and responses
to selected GPPS questions.

Mutltiple linear regression

The final model (Table 2] explained 34.4%
of the variation in A&E attendance rates
between general practices in England in
2011-2012.

Population factors were the most
important predictors of A&E attendance
rates (highest values for the regression
coefficient, B). Deprivation was the most
important predictor, followed by the
proportion of the population with a long-
term health condition. Four primary care
variables (knowledge of how to contact an
out-of-hours GP, practice list size, patient
confidence in managing own health, and
ability to get an appointment) were also
predictors of A&E attendance rates. More
positive responses to these four questions
were associated with lower A&E attendance
rates.

Temporarily removing the four GPPS
primary care variables reduced the
explanatory power of the model by 3.3%.

Collinearity tolerance values revealed
no evidence that collinearity was acting
to distort the findings. Sensitivity analysis
found that the model was not sensitive
to change in the three older adults age
groups.

DISCUSSION

Summary

Several factors that predict A&E attendance
were identified, the most powerful of which
was deprivation, followed by the proportion
of the population with a long-standing
health condition.

Primary care characteristics associated
with A&E use were: patient knowledge
of how to contact an out-of-hours GP;
practice list size; patient confidence in
managing their own health; and ability
to get an appointment, although the total
contribution of these variables to the overall
predictive power of the model was small.
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Table 1. Multivariate predictors of practice A&E attendance rates in

England, 2011-2012
Regression Standardised
coefficient, regression
Variable B (95% Cl) coefficient,}  P-value
IMD score 1.4(1.3,1.6) 0.28 <0.001
GPPS responders with a long-standing health 231.5(202.1 to 260.8) 0.18 <0.001
condition (proportion)
GPPS responders who know how to contact -128.7(-149.3t0-1082)  -0.15 <0.001
an out-of-hours GP (proportion)
Practice list size -0.002 (-0.0003t0 -0.002)  -0.12 <0.001
Patients aged 0-4 years (proportion) 547.3 (418.6 to 676.0) 0.10 <0.001
GPPS responders confident in managing -2123(-268.61t0-156.0)  -0.09 <0.001
own health (proportion)
Population black or black British (proportion) 88.7(61.6 to 115.8) 0.07 <0.001
GPPS responders able to get an appointment -101.2(-1408t0-61.49)  -0.07 <0.001
to see or speak to someone (proportion)
Population Asian or Asian British (proportion) -37.4(-49.9t0-25.9) -0.07 <0.001
GPPS responders easy to get through to the -19.4(-35.41t0-3.3) -0.03 0.018
surgery on the phone (proportion)
Total patients aged >65 years (proportion) -43.0(-88.5t0 2.4) -0.03 0.063
List size per FTE GP -0.002 (-0.003 to 0.000) -0.02 0.024
Total QOF score -0.2(-0.06 to 0.02) -0.01 0.386

FTE = full-time equivalent. GPPS = General Practice Patient Survey. IMD = Index of Multiple Deprivation. QOF =

Quality and Outcomes Framework.

Strengths and limitations

This study was based on data from almost
all general practices across England in
2011-2012, making its findings directly
generalisable across England, and providing
sufficient power to detect true associations.
The study considered in a single analysis
several characteristics of the population
(including deprivation, ethnic group, and age};
of general practice; and of patient experience
of primary care, enabling identification of
important primary care variables relative to
population characteristics. Highly atypical
practices that may have skewed the study
results were excluded before analysis.

A&E attendances by individuals with
no registered GP could not be included
within this study, creating a potential bias.
Furthermore, this study included all types of
A&E attendance, some of which would have
been unrelated to primary care services, for
example, traffic or sports injuries, potentially
weakening any observed association.

List inflation?” may have acted as a source
of bias given that practices in deprived areas
may be more likely to have inflated list sizes.*
This may have reduced the strength of the
observed association between deprivation
and A&E attendances. A&E attendance data
are derived from Hospital Episode Statistics,
and are incomplete, recording fewer

attendances than the Department of Health
Weekly A&E situation reports (17.6 million
attendances and 21.5 million, respectively).’

This study used the IMD score associated
with the practice postcode as a proxy for
population deprivation. Although this has
been shown to be a valid proxy, it may
underestimate the effect of deprivation.®'
Ethnicity analysis was based on broad ethnic
categories, possibly masking differences in
A&E use between ethnic sub-groups. A
limitation of the GPPS is its low response
rate (36% in 2012, although studies
have shown it to be a valid measure of
access¥ and reliable in measuring specific
performance measures,® with a weighting
scheme that adjusts for bias resulting from
low response rates.” It was not possible
to include the effect of distance to A&E
in this study, which has been found to be
important in some previous research,*1215
but not others.®3* A possible residual
confounding factor is the familiarity of the
practice population with the organisation of
the NHS, likely to be a factor of how long the
patients have lived in the UK and which may
explain some of the association between
A&E attendance and ethnicity. Finally,
as with all cross-sectional observational
studies, the associations observed can be
used to generate hypotheses but cannot
demonstrate causality nor explain any
observed associations.

Comparison with existing literature
Population characteristics were found to be
the strongest predictors of A&E attendance,
particularly deprivation, as has been found in
many previous studies.”'?3*% The proportion
of the population with a long-standing health
condition was also an important predictor
of A&E attendances, in agreement with
the findings of Shah and Cook.” Practices
at which patients felt more confident in
managing their own health had lower A&E
attendances, supporting the finding that
psychological components such as anxiety
or worry contribute to patient decisions to
attend A&E.10%7.%

The present results confirm the finding
of Cowling et al, that people able to get an
appointment to see or speak to a doctor
or nurse were less likely to attend A&E.
In addition, other primary care factors, not
considered within that study, were found
to be associated with A&E rates, namely
knowledge of how to contact out-of-hours
GPs, ease of getting through to the surgery by
phone, and patient confidence in managing
health.

In this study, the population proportion of
young children (<5 years), was associated
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with A&E rates, as found in some other
studies,”® but the population proportion of
older adults (>65, >75, or >85 years) had no
significant association. This contrasts with
the findings of some studies,® but supports
others.??

The present study found that the two
included ethnic groups were associated
with opposite effects on A&E attendance:
higher proportions of Asian or Asian
British patients were associated with
lower A&E attendance rates whereas
higher proportions of black or black British
patients were associated with higher rates.
Earlier studies had shown that white groups
used A&E more than those from non-white
backgrounds,'="® although the studies were
based on relatively small geographical
areas with high proportions of particular
non-white ethnic groups and therefore with
limited generalisability to other areas of
the UK. A recent national study found that
the proportion of the population of white
ethnicity was not a significant predictor
of A&E use;® however, this study did not
include measures of any non-white ethnic
groups.

Characteristics of primary care that may
be amenable to change were of particular
interest as they can be used to generate
hypotheses about interventions to reduce
A&E attendances. It was found that the
proportion of the population who knew
how to contact an out-of-hours GP was
a significant predictor of practice A&E
attendance rates. Similarly, in a qualitative
study, Rajpar et al found that 11/54 A&E
attendees (20.4%) were unaware of the
arrangement for out-of-hours services
locally.”

Practice list size was negatively
associated with A&E attendances in this
study, in agreement with the findings of
Baker et al'? although the list size per FTE
GP was not a significant predictor, as found
by Cowling et al® This suggests that the
relationship between practice size and A&E
rates may be related to the organisation and
management of larger practices, rather
than the ratio of GPs to patients.

Cowling et al®investigated predictors of
‘self-referred discharged A&E attendances'.
Studies confined to ‘self-referrals’ may
include many patients attending A&E on the
advice of healthcare professionals, including
those attending for primary care reasons.?%’
Although discharged attendances are more
likely to refer to patients who could have
been managed in primary care, this study
sought to determine the extent to which
primary care could influence total A&E
demand, relative to population variables.

Implications for research

Although much of the variation in A&E
attendance rate is determined by factors
outside the control of primary care such
as deprivation, age, and ethnic group,
several factors have been identified that are
independently related to A&E attendance
rates and that might be amenable to
change.Inadditiontothe findings of Cowling
et al® showing that accessibility to GPs
reduced the likelihood of A&E attendance,
other factors were found that might
contribute to reductions in A&E attendance
through patient support and education. In
particular, 38% of patients did not know
how to contact an out-of-hours GP service,
indicating scope for increasing awareness
in practice populations. Although patient
confidence in managing their health was
also a significant predictor, mean values
above 90% for this attribute make it unlikely
that substantial further improvements
could be achieved.

Interventions to improve access to
primary care may be most effectively
targeted towards families of young children,
given the age profile of practices with higher
A&E rates, although the impact on total
A&E attendances may be relatively small.
In 2012-2013, 10% of all A&E attendances
(1.8 million attendances] were for children
aged <b.*®

Further research into the organisational
attributes that contribute to reduced
A&E attendance rates are needed. The
association between lower attendance
rates and larger practice size may, for
example, be related to higher levels of
managerial capacity in larger practices.
Finally, further research is required to
explore the differential use of A&E by ethnic
group, including more detailed analysis of
ethnic group and possibly language and
cultural background.

This cross-sectional analysis of general
practices in England aimed at identifying
population and primary care characteristics
associated with A&E attendance rates,
particularly those that may be amenable
to change by primary care services.
Multivariable linear regression produced a
model that explained 34.4% of the variation
in A&E attendances. Deprivation and
population morbidity were the two most
important predictors of A&E rates. Patient
knowledge of howto contactan out-of-hours
GP was also important, although modifiable
primary care variables contributed relatively
little to the total predictive power of the
model.
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