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ABSTRACT

Objective Various studies find that the share of
emergencies in hospital admissions is higher in deprived
areas, but both the explanation and policy implications are
unclear. We estimate the extent to which this finding is due
to a different disease mix in deprived areas, rather than
other explanations such as patient behaviour and general
practitioner effectiveness.

Design Secondary analysis using English Hospital Episode
Statistics data, with disease for elective and emergency
admissions in 2008/2009 coded at 186 blocks or 1230
categories and aggregated to lower layer super output
area of residence. It is then linked to an appropriate
measure of deprivation.

Outcome measures The difference in the share of
emergencies in hospital admissions between communities
in the highest and lowest deciles of deprivation; and the
percentage of this difference that is explained if areas in
the least deprived decile have the same disease mix as
those in the most deprived decile.

Results Using the finest disease classification scheme
(1230 categories), 71% of the higher share of admissions
that were emergencies in decile 1 areas relative to

decile 10, is explained by the “adverse” case mix (CM) in
deprived areas. The remainder reflects the higher relative
use of emergency care in deprived areas for the same
conditions. Higher incidence of respiratory and circulatory
diseases in deprived areas explains about 30% of the

CM contribution. Diseases of the digestive system and
abdomen have a high relative use of emergency care in
deprived areas.

Conclusions The higher use of emergency care in
deprived areas is primarily a symptom of the higher
prevalence of diseases which have high national rates

of emergency to elective care—especially respiratory
diseases—rather than an indication of less effective
primary care. Nevertheless, there is a higher share of
emergency care in admissions in deprived areas for
several diseases, most notably of the digestive system.

CONTEXT

Policy to reduce the growth of emergency
hospital treatment by increasing the provi-
sion of planned care offers the twin benefits
of health gain for patients and cost savings
for providers." However, in pursuing the

Strengths and limitations of this study

» This research comprehensively assesses the signif-
icance of variation in case mix (CM) on the share of
admissions that are emergencies in deprived areas.

» A measure of deprivation is used that is indepen-
dent of health outcomes, and hence avoids poten-
tial endogeneity problems that arise without this
adjustment.

» The overall influence of non-CM factors in explaining
the relative use of emergency care is estimated, but
the separate influence of these other factors is not
studied.

benefits of rebalancing care away from emer-
gency services, a major issue is raised by the
various studies across many countries that
find that the share of emergency care in
hospital admissions is higher for patients resi-
dent in disadvantaged areas.”” This relation-
ship shows that commissioners must expect
a higher demand for emergency care in
deprived areas, ceteris paribus. While this is
important for planning hospital provision,”’ !
it remains unresolved whether the high use
of emergency care in deprived areas is
primarily a symptom of the pattern of illness
in deprived areas, or rather a consequence of
system weaknesses that should be specifically
addressed—for example, a patient culture
that overuses emergency care, or shortcom-
ings in primary care delivery. It is therefore
unclear whether high use of emergency care
in deprived areas should be an organisational
policy target.

Our objective is to study the extent to which
the medical conditions that occur more
frequently in poor areas explain the greater
dependency on emergency relative to elec-
tive care. To do this, differences in the rates
of emergency relative to elective admission
between deprived and other areas are sepa-
rated into two components: (1) a component
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due to differences in the medical conditions of patients
in the compared areas, and (2) a second component due
to higher emergency admission rates in deprived areas
for the specified diagnosed conditions. The latter compo-
nent is the usual focus for policy analysis of the high use
of emergency care in deprived areas. We first assess how
far the higher use of emergency relative to elective care is
due to deprived areas having a disproportionate share of
diseases which elsewhere use relatively more emergency
care; and how far the relative use of emergency care is
higher within disease categories. We then aim to identify
a group of diseases which are more prevalent in deprived
areas and explain most of the contribution of case mix
(CM) in explaining these areas’ higher use of emergency
care. We also aim to identify a group of diseases which
together account for much of the higher use of emer-
gency care within specific disease categories in deprived
areas. This latter work is intended to help target condi-
tions that may benefit from further delivery research and
support implementation in deprived areas. While we
focus on understanding differences in the share of emer-
gency admissions in deprived and prosperous areas, the
methods employed could also be used to consider the
influence of disease mix on the nature of admissions on
patients who differ by other demographic characteristics
such as ethnicity, age and gender.

Many studies discuss the use of hospital services among
the deprived. As Huntley ¢t al’ show in a systematic review
of literature on factors that influence levels of emergency
admissions, reduced socioeconomic status generally leads
to higher use of emergency facilities. A study of general
practices in London,” after controlling for the propor-
tion of patients who are chronically ill, found that higher
emergency admission rates are associated with a larger
proportion of patients being unskilled, from a one-parent
family or unemployed. Evidence from studies of some
cancers, using local area data, finds emergency use is
higher in deprived areas."’ ' Important evidence from
Dundee' and Glasgow' shows that people from areas
of greater deprivation experience higher rates of both
emergency admissions, and also admissions for ambula-
tory care sensitive conditions'* after certain factors, but
not usually patient morbidity, are considered as a possible
cause of the difference.

However, fewer studies focus on emergency relative
to elective admissions. Wiseman and Baker' study the
proportion of admissions that were emergencies for a
sample of 229 practices in Leicester, Northamptonshire
and Rutland. They find practices with more deprived
patients experience higher proportions of hospital admis-
sions that were emergencies. They include measures of
prevalence for coronary heart disease, hypertension and
stroke as controls in their multivariate model. The influ-
ence of the comparative frequency of disease between
local areas on emergency relative to elective admission
rates has not been studied in a way that reflects the various
differences in disease between patients in communities
of different deciles of deprivation. Van der Heyden et

al'® consider jointly the impact of patient morbidity and
deprivation on the use of health services. Studying data
from the Belgian National Health Interview Survey, they
find that some health services are more heavily used by
patients from deprived backgrounds, but that this effect
is mostly explained by these people having poorer health.
The relationship between deprivation and emergency
admissions is found to vary across the age distribution;'’
deprivation appears to have stronger effects on emer-
gency admissions for younger people in Britain'® and
Ireland," although evidence suggests that in Canada®
elderly patients with low socioeconomic status were more
likely to use the emergency department.

A related research literature studies individual util-
isation of National Health Service (NHS) facilities,
and whether the policy objective of providing care on
the basis of need, independently of patient income, is
achieved.”™ However, these studies do not distinguish
emergency and elective treatments.

The higher share of emergency admissions in deprived
areas has been argued to be partly due to the effectiveness
of primary care and specifically, (1) the consequences of
failures by patients to establish good relationships with
their general practitioners (GPs),” *' possibly due to
more challenging lifestyles that lead to later presenta-
tion, thereby leaving these patients more vulnerable to
the unexpected onset of illness, and a need for emer-
gency care; (2) lower quality of care as evidenced by GP
evaluation scores in the Quality and Outcomes Frame-
work;”® * (3) the prevalence of single-handed practices
with associated concerns regarding access to primary
care’?®® and (4) relative to patient need, GPs have been
underprovided to deprived areas.” These clinical consid-
erations, and other factors may, in particular, contribute
to reducing the effectiveness of primary care in deprived
areas, and thereby help to explain why variation in disease
will not explain the entire difference in proportions of
emergency admissions between areas.

METHODS

Deprived areas and hospital admissions

Our study of the influence of disease on hospital uses data
from two sources. One source identifies the prevalence
of medical conditions, hospital use and locations of the
patients, and the other measures the relative deprivation
of patients’ residential areas. The influence of disease
on hospital use might be studied using the prevalence of
each condition at local area level. Emergency and elec-
tive admissions could then be related to local prevalence.
Unfortunately, detailed prevalence data are unavailable.
Therefore we use Hospital Episodes Statistics (HES) data,
extracted from the HES database using the HES Data
Interrogation System (HDIS), to measure the disease
variation experienced by admitted patients. Our data-
base contains data on all patients treated in NHS hospi-
tals—including private patients—for the financial year
2008,/2009, using HES records aggregated by lower layer
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super output area (LSOA) of residence. LSOAs have
an average population of approximately 1500 people,
and possess considerable residential homogeneity. Our
second source, which concerns the relative deprivation of
LSOAs, is the data used to construct the Index of Multiple
Deprivation (IMD) calculated for 2007, to which we apply
a minor modification.

Each HES patient record contains information about
treatment, clinical issues and patient characteristics, and
is intended to facilitate a prospective payment system for
hospital treatment. Our analysis of admissions includes
all inpatient hospital episodes from HES in 2008/2009
where the admission method is classified as ‘elective’ or
‘emergency’. This excludes patients where the admis-
sion method is ‘babies’ or ‘other’, who form a very small
proportion of care. We consider data for admissions
aggregated by LSOA of patient residence for all condi-
tions, with condition defined by International Classifica-
tion of Diseases 10th revision (ICD10) recorded in HES
as the primary diagnosis. WHO distinguishes aggregated
groups of diagnosis codes, first into blocks and then chap-
ters. Conditions indexed ¢ can be defined by the ICD10
block level, which uses 186 blocks, or a more granular
level of 1230 categories. In the results section we provide
evidence using both coding levels.

In order to perform our analysis, the 32 482 LSOAs are
allocated to 1 of 10 deciles ranked by increasing levels
of deprivation, with decile 10 containing the 10% most
deprived LSOAs. The elective admissions, and separately
the emergency admissions, for all LSOAs in a given decile
are summed by each condition i. This gives two matrices,
one each for emergency and elective care admissions,
by condition for each decile, that allow the straightfor-
ward calculation of the critical expression formulated in
section 2.2. These can be used to create our estimates for
the contributions of CM and other factors to the differing
proportion of emergencies in total NHS hospital admis-
sions across LSOA communities.

The deprivation of each LSOA is measured using a
transparent modification of IMD, which gives an indi-
cation of relative deprivation across England. IMD is
calculated using data on seven domains and has been
widely used by UK Government departments” and
previous literature. In this study we modify this index
by excluding the health domain to avoid circularity in
the relationships we wish to explore (ie, hospital use
influencing the measure of deprivation, rather than the
other way around). We label this the Non-Health Index
of Multiple Deprivation (NHIMD). The relative weights
attached to the non-health components of the NHIMD
are unchanged from those used in IMD. Using NHIMD
instead of IMD changes the deprivation decile of 17% of
LSOAs. However, it has a minimal impact on the most
deprived LSOAs on which we focus; 94% of the LSOAs in
decile 10 (the most deprived 10% of LSOAs) of NHIMD
are also in decile 10 of IMD.

Defining the contribution of differences in CM and the
effectiveness of primary care
Our study concerns how the proportion of emergencies
in total NHS hospital admissions differs between LSOA
communities situated in different deprivation deciles. In
particular, we focus on comparisons between LSOAs in
decile 10 (the most deprived) and LSOAs in each of the
other deciles (j=1-9). This section describes the statistical
method used to derive two components of these differ-
ences between deprivation deciles. We explain how this
comparison can be decomposed into a ‘case-mix’ compo-
nent, reflecting variation between deciles in patient
morbidity, and a ‘non case-mix’ (NCM) component. The
CM difference consists of the influence on emergency
admissions of interdecile differences in the prevalence of
each condition, indexed i, within all admissions in each
decile j. This is identified using c the number of admis-
sions for condition 7 as a percentage of total admissions
in decile j. The NCM difference is the residual that is not
explained by the CM treated by health providers in the
local area. To determine a formula that will allow the
calculation of CM and NCM components we first note
that the proportion of emergencies in total admissions in
decile j, A, is given by:
E:
4= 158 M

where E is emergency admissions, and L, is elective
admlsswns in decile j. If E is emergency admissions for
condition in decile j, and E is the sum of admissions for
all 7 conditions in decile j, then E El +E2 +.. EJ Thus,

Aj= Z 4= 5 -
=R (2)
To construct the partition between the CM and NCM
parts, we write the expression in (2) as the product of (a)
the proportion of all admissions in decile j that are for
condition i

i L+U
¢ L+1: (3)

and, (b) the proportion of admissions for condition ¢in
decile j that are emergencies:

. E
mt = - J
I LE (4)

The product of (3) and (4) gives emergency admissions
in decile j for condition 7, as a proportion of total admis-
sions in decile j:

T I (5)

Using (5), the expression in (2) for the proportion

of admissions that are emergencies in decile j can be
expressed as:

A
-

M~
<.

~
[
—

4= (6)
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Using (6) we can describe the difference in emergency
admission rates between decile 10 (the most deprived)
and decile ;.

I, . . o
Ajg—Aj=) (c’ mby — c’m’)
J 10°7"10

=1 7 (7)

where cij is the proportion of all admissions for condi-

tion ¢in decile j; and ml] is the proportion of admissions

for condition ¢in decile j that are emergency admissions.
I ; ; . . . .

By introducing Z; m]l.,czlo in equation (7) with opposite

=

signs, (7) can be rewritten as a sum of two components,

reflecting differences between deciles 10 and jin (a) CM

and (b) emergency admission rates by condition (NCM):

7 L ) 7. ) )
_ if i i i
Ao = Aj= Zz:1 " (610 C/) +E:z':l ‘10 (mm mf)

cM; NCM;

(8)

The first part of equation (8) shows the extent to which
the difference between deciles 10 and j, in the share of
admissions that are emergencies, is explained by the
different CM of deciles 10 and j, evaluated at the emer-
gency admission rates of the more prosperous area. This
is the CM difference. The second part of equation (8)
is the NCM difference and shows the extent to which
the difference between the share of admissions that
are emergencies in deciles 10 and j is explained by the

50%

higher emergency admission rates by condition in decile
10, evaluated at the shares of emergency admissions by
condition found in decile 10. This latter element is the
focus of work investigating policy reform in the use of
emergency care in deprived areas. A comparison of the
most deprived decile with any of the other deciles can
be calculated simply using hospital admissions data from
HES data, as summarised above, in the expressions for
CM; and NCM, given by (8). Our primary focus is on the
comparison of LSOAs in the most deprived decile with
those in the least deprived decile.

The medical conditions, indexed i, are defined using
either the ICD10 block level of which 186 blocks are used,
or at a more granular level of 1230 categories. Adopting
these two levels of granularity in turn, we calculate each
of the CM and NCM differences, using the expression
in equation (8). The terms in (8) can be given a ready

/R .
interpretation. (cio,mio) is the proportion of admis-
=1

sions that are er}lergencies in the most deprived decile
10 (labelled a in figure 1), and is invariant with respect to

I, . I, ..
choice of decile ;. Z} (m]lcio) is identical to 21: (c’lom]’> ,
= =
and is the projected proportion of emergency admissions
for each decile j, if the CM in jis adjusted to that observed

1
in the most deprived, decile 10. Considering ° (m]‘cio) ,
=1
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Figure 1
adjustment, 2008/2009.

= @« b+ - after case-mix adjustment 2
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Emergency admissions in decile j as a percentage of total admissions, with and without interdecile case mix
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Figure 2 Emergency and elective inpatient admissions, Accident and Emergency Department attendances, and outpatient
appointments per head of population by deprivation decile for patients of all ages, 2008/2009.

and using the 186-block ICD10 coding for CM for each
decile j, we may calculate the share of emergencies in
admissions for each decile, under the assumption that in
each decile the disease mix is that of the least prosperous
decile. This value for each decile is added to figure 1
and the 10 points are joined to create the line labelled
bin figure 1. If we use the less coarse 1230 categories for

L/ N,
coding, we obtain the line 6+ in figure 1. }° (Wg‘) is the

=1 7
proportion of admissions that are emergencies in each

decile j (labelled ¢ in figure 1). It can be readily observed
that changing the classification does not alter the value

I o
of (m]’C]l) for any decile j, since from equation (5)
=1

the denominator is independent of disease classification
and the numerator is total emergency admissions in the
decile, so that lines @ and ¢ are unaffected by choice of
disease coding.

Patient involvement
Patients and the public were not involved in this research.

FINDINGS

Use of secondary care in deprived areas: an aggregate view
Before presenting our main results we overview the utili-
sation of NHS secondary care in England for LSOA areas
by their level of deprivation. This is depicted in figure 2.
Utilisation of emergency hospital care is higher in the

most deprived areas, whereas the rate of elective admis-
sions is similar across the deciles. ‘Accident and Emer-
gency’ attendance has the steepest gradient across deciles,
particularly at the most deprived end of the distribution.

In total, there were 31 admissions per 100 population
in decile 10, and 22 admissions in decile 1. Decile 10
provided 48% more emergency admissions, but only 2%
more elective admissions, than decile 1. The percentage
of admissions classified as emergency was 48% in decile
10 compared with 34% in decile 1.

Quantifying the contribution of differences in CM and the
effectiveness of primary care

The expression in equation (8) gives the basis for deter-
mining how the difference in the proportion of admis-
sions that are emergencies between LSOAs in different
deciles of deprivation, can be separated into a CM and an
NCM component.

Our findings are summarised in figure 1. The bottom
line—labelled c¢—gives the share of emergencies in
hospital admissions for each decile of LSOAs; the top
line gives this value for the most deprived decile. The
two other lines show the hypothetical share of emergency
admissions in total admissions in decile j if the disease
mix for decile jis assumed to be the disease mix of decile
10, for the two disease coding models we have used. From
equation (8), the CM difference is given by the value of
b—c and the NCM difference by a-b on the assumption
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that we use the 186-block ICD10 coding. Under the finer
coding of 1230 categories, the expression for b+ is substi-
tuted for .

It follows that the NCM part of the difference between
the proportion of admissions that are emergencies in
deciles 10 and jis represented in figure 1 by the vertical
difference at decile j between lines @ and b (or b+); the
CM difference is represented by the vertical difference
between b (or b+) and ¢. The difference in the propor-
tion of admissions that are emergency between decile j
and decile 10 is the vertical difference between « and ¢,
at decile ;.

The vertical difference between lines b and ¢ at decile
1, the most prosperous decile, as a proportion of that
between lines a and ¢, indicates that 57% of the 14.9%
difference in the proportion of emergency admissions
between deciles 1 and 10 can be explained by a differ-
ence in CM. Using the more granular classification of
three-digit ICD10 codes produces values of b+ that are
higher than b for all deciles. As a result, the CM differ-
ence increases to account for 71% of the total difference
between deciles 1 and 10 in the proportion of admissions
that were emergencies, as shown by line b+ in figure 1.
Using the finer coding further reduces the difference
in emergency use between areas that is unexplained by
CM. Patients in decile 10 have a more adverse disease mix
that, should it arise in the most prosperous areas, would
increase those areas' share of emergency admissions suffi-
ciently to eliminate about two-thirds of the gap between
the shares of emergencies in the most and least deprived
areas.

The results confirm that a smaller number of disease
categories increases the variation between LSOAs of the
share of emergencies in hospital admission (emergency
or elective) within the coded conditions. This increases
the estimated size of the NCM difference and decreases
the size of the CM difference.

Calculating the relative importance of individual conditions
The role of CM in accounting for the higher use of emer-
gency care reflects the sum of many coding classifications
and this sum can be used to determine the relative impor-
tance of individual conditions in the CM component.
This is done by dividing each condition’s contribution
mij( cilg—cz ) by the total difference between the two deciles’
rates of emergency admission (4, -A). If a condition is
relatively more prevalent compared to other conditions
in decile j compared to decile 10, then this contribution
will be negative.

Tables 1 and 2 show the conditions that contribute most
to the CM and NCM components. Not all of the disease
categories used in the analysis are included in the tables
and therefore the values do not add up to 100%.

The main differences in CM between deciles 10 and
1, that contribute to the higher use of emergency care in
deprived areas (decile 10), are respiratory and circulatory
conditions, as well as conditions relating to pregnancy
and the use of drugs and alcohol. These are conditions

Table 1 Main diagnosis codes contributing to the CM

difference
ICD10 block % of CM

ICD10 codes description difference

J40-J47 Chronic lower respiratory 15.59%
diseases

R00-R09 Symptoms and signs 14.48%
involving the circulatory
and respiratory systems

T36-T50 Poisoning by drugs, 13.63%
medicaments and
biological substances

020-029 Other maternal disorders 10.43%
predominantly related to
pregnancy

R10-R19 Symptoms and signs 7.99%
involving the digestive
system and abdomen

R50-R69 General symptoms and  7.84%
signs

S00-S09 Injuries to the head 7.42%

F10-F19 Mental and behavioural ~ 7.03%
disorders due to
psychoactive substance
use

000-008 Pregnancy with abortive  6.22%
outcome

LOO-L08 Infections of the skin and 4.40%
subcutaneous tissue

J09-J18 Influenza and pneumonia 3.81%

F20-F29 Schizophrenia, 3.27%
schizotypal and
delusional disorders

S60-S69 Injuries to the wristand  2.46%
hand

J20-J22 Other acute lower 2.33%
respiratory infections

E10-E14 Diabetes mellitus 2.24%

F30-F39 Mood (affective) 1.63%
disorders

R40-R46 Symptoms and signs 1.62%

involving cognition,
perception, emotional
state and behaviour

CM, case mix; ICD10, International Classification of Diseases 10th
revision.

for which factors outside of primary care, such as commu-
nity care, social work and families, and public health often
play a key role in prevention and treatment. Undiagnosed
symptoms (chapter R) and injuries (chapter S) were also
important in explaining the CM difference.

The contribution of each condition to the NCM differ-
ence can be similarly calculated by dividing the contri-

bution of the ith condition, C%O (mﬁo — m]’) by the total
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Table 2 Main diagnosis codes contributing to the NCM
difference

% of NCM
ICD10 codes ICD10 block description difference
R10-R19 Symptoms and signs 10.44%
involving the digestive
system and abdomen
N30-N39 Other diseases of urinary  4.63%
system
120-125 Ischaemic heart diseases  4.57%
C00-C97 Malignant neoplasms 4.33%
K55-K63 Other diseases of 4.28%
intestines
Z00-Z213 Persons encountering 4.28%
health services for
examination and
investigation
J40-J447 Chronic lower respiratory ~ 4.08%
diseases
R50-R69 General symptoms and 3.97%
signs
R00-R09 Symptoms and signs 3.69%
involving the circulatory
and respiratory systems
130-152 Other forms of heart 3.49%
disease
K50-K52 Non-infective enteritis and  3.48%
colitis
M40-M54 Dorsopathies 3.44%
M60-M79 Soft tissue disorders 3.26%
K20-K31 Diseases of oesophagus, 3.18%
stomach and duodenum
N80-N98 Non-inflammatory 3.11%
disorders of female genital
tract
MO00-M25 Arthropathies 2.89%
G40-G47 Episodic and paroxysmal  2.74%
disorders
K80-K87 Disorders of gall bladder, 2.56%
biliary tract and pancreas
D55-D59 Haemolytic anaemias 1.80%
E70-E90 Metabolic disorders 1.69%
N40-N51 Diseases of male genital 1.65%

organs

ICD 10, International Classification of Diseases 10th revision; NCM,
non-case mix.

difference, (Am—Aj). If a condition is more prone to emer-
gency admission in decile j than in decile 10, then this
value will be negative.

The main contributors to the higher use of emergency
care for given diseases (NCM) in deprived areas (table 2)
are conditions of the abdomen, urinary and digestive
systems, malignant cancers, heart and joints. ICD10 codes

for undiagnosed symptoms (chapters R and Z00-Z13)
also contribute.

One way of identifying the extent to which the NCM
difference is largely due to a few conditions, rather than
having causes systemic to primary care in deprived areas,
is by observing the degree to which the NCM difference
is composed of large interdecile differences in the emer-
gency/elective admission ratio for a few conditions, or
small differences for many conditions. The 10 conditions
that contributed most to the CM difference account for
95% of the total CM difference, whereas the 10 largest
contributors to the NCM difference account for only 48%
of the NCM difference. The NCM difference therefore
appears to be composed of small contributions from
many conditions. This suggests that the NCM difference
may have systemic causes, some of which are discussed
above, rather than condition-specific causes.

Figure 3 shows that the proportion of admissions that
are emergencies is larger in decile 1 than in decile 10 for
only 18% of conditions. The proportion of admissions
that are emergencies was at least five percentage points
larger in decile 10 than in decile 1 for 46% of conditions.

DISCUSSION

The main findings

In the findings section we discuss the extent to which the
percentage of admissions that are emergencies differs
between areas of high and lower levels of deprivation as a
consequence of disease mix differing by levels of depriva-
tion. Using two different disease coding systems, we find
that 57% or 71% of the difference between deciles 1 and
10 in the percentage of admissions that are emergencies
can be explained by the more ‘adverse’ deprived area
CM. The remaining part arises from higher use of emer-
gency care in deprived areas for the same disease.

Using HES data to separate CM (as measured by diag-
nosed condition) and NCM components raises several
issues. To appropriately interpret the CM and NCM
components, and in particular that the NCM captures
the relative effectiveness of primary care in deprived
areas, it is helpful to consider the identity in equation
(8). This identity does not capture a refutable theory,
but conjectures about the effectiveness of primary care in
deprived areas will enter by influencing the ¢ or m terms.
The context section of this paper includes a summary
of some of the clinical factors that have been found to
negatively impact on the effectiveness of primary care in
deprived areas, and help to explain the NCM component.
Would these considerations influence the ¢ and/or m
terms in (8) in a way that also alters the CM component?
A comparative failure to form patient-doctor relation-
ships, and GPs with limited opening hours in deprived
areas, would each appear to primarily increase the like-
lihood that a patient with a given condition would use
emergency care, the_reby increasing the mim terms. An
increase of (mj, — m}) directly increases the NCM compo-
nent of (8), and does not change the CM component.
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Histogram of the percentage of admissions that were emergencies in decile 10 minus the percentage of admissions

that were emergencies in decile 1 by ICD10 block. ICD 10, International Classification of Diseases 10th revision.

However, weaknesses in primary care may also alter the
mix of diseases for which patients are admitted to hospital
if, for example, the weakness arises because preventative
care is less likely to be provided in deprived areas. In this
way the proportion of admissions for condition ¢ may
increase, but only with compensating falls in ¢, for some
other diseases. The changing weights on each condition
may raise the CM component if the diseases with higher
weights use emergency care intensively; but equally may
reduce the CM component if the diseases with increased
weights have low emergency rates of admission. In the
absence of theories or evidence of such effects on the CM
component, we will assume that ineffective primary care
has no systematic effect on the expected value of the CM
component. Thus while it is inappropriate to regard the
CM proportion as entirely independent of primary care
effectiveness, it is not unreasonable to consider that any
such effects will be second order, relative to the direct
effects on the NCM component.

In this paper we focus on how far the variation in the
share of emergencies in total admissions can be explained
by disease variation, as opposed to greater emergency
admissions within disease categories, since for providers
the treatment of disease is central to their services and
variation in disease would be expected to influence the
use of emergency treatment. Moreover, by inviting further
study of the higher use of emergency care within disease

categories, and the role of socioeconomic considerations,
such as age and occupation, this approach integrates a
macro framework to assess the overall contribution of
disease mix on the relative use of emergency care with
single disease multivariate studies aiming to understand
the higher use of emergency care for certain diseases in
certain geographical areas, or at specific practices. Ours
is not the only way to structure these variables, and the
influence of socioeconomic variables such as age on emer-
gency use may matter in a multivariate regression study of
admissions, both by shaping local disease patterns, and
the likelihood that a patient with a given disease uses
emergency care.

HES data make no allowance for the severity of the
condition for which the patient was admitted. Insofar as
patients from deprived areas may have on average greater
severity, which is more likely to require emergency care, we
may understate the importance of the CM contribution.

A high incidence of respiratory and circulatory
conditions in deprived areas explains 30.1% of the
CM component. The higher use of emergency care for
given conditions is spread over many diseases which
suggests systemic rather than disease-specific challenges
in deprived area emergency admission rates. For some
purposes it may not be possible or of interest to include
disease in a study of hospital admissions, however the
comparative importance of disease mix relative to
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admissions within a disease category, is a descriptive prop-
erty of the HES data and alternative modelling should be
consistent with this.

Strengths and weaknesses of the study

Strengths

We use an administrative data set of all conditions, admis-
sions and geographies in England, and therefore this anal-
ysis is free from sampling biases. A decomposition method
is applied to these data for the first time to measure the
importance of adverse CM in deprived areas in explaining
high emergency admissions. This clarifies whether to target
deprived areas for reductions in emergency care.

Weaknesses

The way in which conditions are defined in the calcu-
lation affects the estimated importance of CM differ-
ences. In order to minimise any association between
the effectiveness of primary care and the estimated CM
difference, conditions should be defined so that their
classification is independent of primary care treatment.
For example, the condition assigned to a patient should
not change if a preventable complication is allowed to
develop. Complications are likely to increase the prob-
ability of emergency admission relative to elective, but
this is related to primary care and should therefore form
part of the NCM difference. Conversely, to maximise the
association between the effectiveness of primary care and
the NCM difference, conditions that start and develop
differently, independently of the care received and in
a manner that influences the probability of emergency
admission relative to elective, should in principal, be
classified separately.

Analysis of the most deprived geographical areas does
not equate to analysis of the most deprived people:
deprived and socially excluded people often may live close
to more affluent people. We reduce this problem as far
as possible by analysing hospital admissions and depriva-
tion using very small geographical areas. For each LSOA
we are able to observe both information about patient
hospital admissions, and also measures of local depriva-
tion. We have studied only recorded admissions and have
not considered the appropriateness of admissions.

We focus on the contribution of CM and although the
causes of the NCM differences are discussed, we do not
attempt to measure their relative importance.

Strengths and weaknesses in relation to other studies

We add to a small literature on the relative use of emer-
gency to elective care in deprived areas. Others have
studied the influence of residence in a deprived area
on the relative use of emergency care, but control for
disease with just a small number of ad hoc indicators.
Here, we use administrative, rather than sample, data and
an exhaustive description of local disease. Our study is
further differentiated by addressing the extent to which
higher deprived area use of emergency care should be
regarded as an organisational policy target.

The meaning of the study: possible explanations and
implications for clinicians and policy makers

We aim to understand whether reducing the higher rela-
tive use of emergency care in deprived areas should be a
policy target. We show that about two-thirds of the higher
use is due to the different disease mix in deprived and
prosperous areas, and expected if admission procedures
are constant by condition nationally. Digestive diseases fit
this interpretation less well, having relatively high emer-
gency admissions in deprived areas. These conditions
may benefit from specific initiatives in deprived areas.

Unanswered questions and future research

Study of (1) how to reduce high system-wide relative
emergency admissions for circulatory and respiratory
conditions and (2) how to reduce high relative emer-
gency admissions for digestive diseases in deprived areas,
would be helpful.

CONCLUSIONS

It is widely recognised that the relative use of emergency
to elective hospital care is higher in deprived areas of the
UK and other countries, and reducing this difference has
been an important policy concern to improve patient
benefit and reduce costs. We apply a simple methodology
to a detailed picture of disease by small areas, and find
that about two-thirds of the greater use of emergency care
in deprived areas can be explained by patients in those
areas possessing a disease mix different to that in pros-
perous areas, rather than higher emergency admissions
within disease categories. This suggests that the observed
gap between the share of emergency care in deprived and
prosperous areas is reasonably regarded as primarily, but
not wholly, a symptom of comparative disease rather than
less effective primary care.

If commissioners in deprived areas are to satisfy patient
need as in prosperous areas they should continue to
provide considerably higher shares of emergency to elec-
tive care, while looking to understand further why the use
of emergency care is slightly higher for most, but not all,
diseases in deprived parts. We have suggested that this
may, in part, arise from patients in deprived areas with
a given diagnosis being more severely ill, but other clin-
ical and socioeconomic factors including the share of
the elderly in the local population, may also contribute.

We have summarised the diseases that are more prev-
alent in deprived areas and also explain much of the
higher use of emergency care, most notably respiratory
and circulatory diseases. Higher demand for certain
specialties in deprived areas may enable local commis-
sioners and providers to develop further methods of
delivery that become cost-effective with the high levels of
local demand—reflecting economies of scale—and for
distinctive services to emerge.

Most, but far from all, diseases are shown to have
higher shares of emergency admission in deprived areas,
but apart from diseases of the digestive system, no single
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disease group is especially important in explaining the
higher use of emergency care that is not accounted for
by disease mix. This suggests that systemic, rather than a
few disease-specific, aspects of care delivery in deprived
areas may account for the higher use of emergency care
not explained by comparative disease mix. This is consis-
tent with the nature of the arguments usually offered to
explain higher emergency use in deprived areas and the
role of primary care.

Acknowledgements The authors thank Professors Trish Greenhalgh, and Michael
Pearson, as well as colleagues in CHSEO for helpful comments.

Contributors P-SH and BM produced the concept and the first draft. SR revised
the paper, and all authors helped to complete the final draft.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent Not required.

Ethics approval The NHS Health Research Authority on-line tool (www.hra-
decisiontools.org.uk/ethics/about.html) confirms that this research does not require
ethical approval.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement Our agreement with HSCIC does not allow the sharing of
data to third parties.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Primatesta P, Goldacre MJ. Inguinal hernia repair: incidence of
elective and emergency surgery, readmission and mortality. Int J
Epidemiol 1996;25:835-9.

2. Bankart MJ, Baker R, Rashid A, et al. Characteristics of general
practices associated with emergency admission rates to hospital: a
cross-sectional study. Emerg Med J2011;28:558-63.

3. Purdy S. Avoiding hospital admissions. What does the research
evidence say?: Kings Fund, 2010.

4. Kim H, McConnell KJ, Sun BC. Comparing emergency department
use among medicaid and commercial patients using all-payer all-
claims data. Popul Health Manag 2017;20:271-7.

5. Filc D, Davidovich N, Novack L, et al. Is socioeconomic status
associated with utilization of health care services in a single-payer
universal health care system? Int J Equity Health2014;13:115.

6. Marmot M. The marmot review: fair society, healthy lives. London:
UCL, 2010.

7. Cabinet Office and Department of Health. Social exclusion task force
(2010) inclusion health: improving the way we meet the primary
health care needs of the socially excluded. London: Cabinet Office
and Department of Health.

8. Huntley A, Lasserson D, Wye L, et al. Which features of primary care
affect unscheduled secondary care use? A systematic review. BMJ
Open2014;4:e004746.

9. Reid FD, Cook DG, Majeed A. Explaining variation in hospital
admission rates between general practices: cross sectional study.
BMJ 1999;319:98-103.

10. Pollock AM, Vickers N. Deprivation and emergency admissions
for cancers of colorectum, lung, and breast in south east England:
ecological study. BMJ 1998;317:245-52.

11. Raine R, Wong W, Scholes S, et al. Social variations in access to
hospital care for patients with colorectal, breast, and lung cancer
between 1999 and 2006: retrospective analysis of hospital episode
statistics. BMJ 2010;340:05479.

12. Duffy R, Neville R, Staines H. Variance in practice emergency medical
admission rates: can it be explained? Br J Gen Pract 2002;52:14-17.

13. Blatchford O, Capewell S, Murray S, et al. Emergency medical
admissions in Glasgow: general practices vary despite adjustment
for age, sex, and deprivation. Br J Gen Pract 1999;49:551-4.

14. Agabiti N, Pirani M, Schifano P, et al. Income level and chronic
ambulatory care sensitive conditions in adults: a multicity population-
based study in Italy. BMC Public Health 2009;9:457.

15. Wiseman CE, Baker R. Exploration of population and practice
characteristics explaining differences between practices in the
proportion of hospital admissions that are emergencies. BMC Fam
Pract 2014;15:101.

16. Van der Heyden JH, Demarest S, Tafforeau J, et al. Socio-economic
differences in the utilisation of health services in Belgium. Health
Policy 2003;65:153-65.

17. Pereira Gray D, Henley W, Chenore T, et al. What is the relationship
between age and deprivation in influencing emergency hospital
admissions? A model using data from a defined, comprehensive, all-
age cohort in East Devon, UK. BMJ Open 2017;7:¢014045.

18. Allin S, Masseria C, Mossialos E. Equity in health care use among
older people in the UK: an analysis of panel data. App/ Econ
2011;43:2229-39.

19. Cournane S, Byrne D, Conway R, et al. Social deprivation and
hospital admission rates, length of stay and readmissions in
emergency medical admissions. Eur J Intern Med 2015;26:766-71.

20. lonescu-Ittu R, McCusker J, Ciampi A, et al. Continuity of primary
care and emergency department utilization among elderly people.
CMAJ2007;177:1362-8.

21. Goddard M, Smith P. Equity of access to health care services: theory
and evidence from the UK. Soc Sci Med 2001;53:1149-62.

22. Chaturvedi N, Ben-Shlomo Y. From the surgery to the surgeon: does
deprivation influence consultation and operation rates? Br J Gen
Pract 1995;45:127-31.

23. O'Donnell CA. Variation in GP referral rates: what can we learn from
the literature? Fam Pract 2000;17:462-71.

24. Dixon A, Le Grand J, Henderson J, et al. Is the British national health
service equitable? The evidence on socioeconomic differences in
utilization. J Health Serv Res Policy 2007;12:104-9.

25. van Doorslaer E, Masseria C, Koolman X. Inequalities in access
to medical care by income in developed countries. CMAJ
2006;174:177-83.

26. Morris S, Sutton M, Gravelle H. Inequity and inequality in the use
of health care in England: an empirical investigation. Soc Sci Med
2005;60:1251-66.

27. Cookson R, Laudicella M, Li Donni P, et al. Effects of the Blair/Brown
NHS reforms on socioeconomic equity in health care. J Health Serv
Res Policy 2012;17(Suppl 1):55-63.

28. Cookson R, Laudicella M, Donni PL. Measuring change in health
care equity using small-area administrative data - evidence from the
English NHS 2001-2008. Soc Sci Med 2012;75:1514-22.

29. Propper C, Eachus J, Chan P, et al. Access to health care
resources in the UK: the case of care for arthritis. Health Econ
2005;14:391-406.

30. Willems S, De Maesschalck S, Deveugele M, et al. Socio-economic
status of the patient and doctor-patient communication: does it
make a difference? Patient Educ Couns2005;56:139-46.

31. Stirling AM, Wilson P, McConnachie A. Deprivation, psychological
distress, and consultation length in general practice. Br J Gen Pract
2001;51:456-60.

32. Ashworth M, Seed P, Armstrong D, et al. The relationship between
social deprivation and the quality of primary care: a national survey
using indicators from the UK quality and outcomes framework. Br J
Gen Pract2007;57:441-8.

33. Wright J, Martin D, Cockings S, et al. Overall quality of outcomes
framework scores lower in practices in deprived areas. Br J Gen
Pract 2006;56:277-9.

34. Wang Y. Single-handed general practice in urban areas of Scotland:
University of Glasgow, 2009.

35. Ashworth M, Schofield P, Seed P, et al. Identifying poorly performing
general practices in England: a longitudinal study using data from
the quality and outcomes framework. J Health Serv Res Policy
2011;16:21-7.

36. Blane DN, McLean G, Watt G. Distribution of GPs in Scotland by
age, gender and deprivation. Scott Med J 2015;60:214-9.

37. Noble M, McLennan D, Wilkinson K, et al. The english indices of
deprivation 2007, department for communities and local government.
London, 2008.

10

McCormick B, et al. BMJ Open 2018;8:€022573. doi:10.1136/bmjopen-2018-022573


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1093/ije/25.4.835
http://dx.doi.org/10.1093/ije/25.4.835
http://dx.doi.org/10.1136/emj.2010.108548
http://dx.doi.org/10.1089/pop.2016.0075
http://dx.doi.org/10.1186/s12939-014-0115-1
http://dx.doi.org/10.1136/bmjopen-2013-004746
http://dx.doi.org/10.1136/bmjopen-2013-004746
http://dx.doi.org/10.1136/bmj.319.7202.98
http://dx.doi.org/10.1136/bmj.317.7153.245
http://dx.doi.org/10.1136/bmj.b5479
http://www.ncbi.nlm.nih.gov/pubmed/11791810
http://www.ncbi.nlm.nih.gov/pubmed/10621990
http://dx.doi.org/10.1186/1471-2458-9-457
http://dx.doi.org/10.1186/1471-2296-15-101
http://dx.doi.org/10.1186/1471-2296-15-101
http://dx.doi.org/10.1016/S0168-8510(02)00213-0
http://dx.doi.org/10.1016/S0168-8510(02)00213-0
http://dx.doi.org/10.1136/bmjopen-2016-014045
http://dx.doi.org/10.1080/00036840903196621
http://dx.doi.org/10.1016/j.ejim.2015.09.019
http://dx.doi.org/10.1503/cmaj.061615
http://www.ncbi.nlm.nih.gov/pubmed/11556606
http://www.ncbi.nlm.nih.gov/pubmed/7772389
http://www.ncbi.nlm.nih.gov/pubmed/7772389
http://dx.doi.org/10.1093/fampra/17.6.462
http://dx.doi.org/10.1258/135581907780279549
http://dx.doi.org/10.1503/cmaj.050584
http://dx.doi.org/10.1016/j.socscimed.2004.07.016
http://dx.doi.org/10.1258/jhsrp.2011.011014
http://dx.doi.org/10.1258/jhsrp.2011.011014
http://dx.doi.org/10.1016/j.socscimed.2012.05.033
http://dx.doi.org/10.1002/hec.978
http://dx.doi.org/10.1016/j.pec.2004.02.011
http://www.ncbi.nlm.nih.gov/pubmed/11407050
http://www.ncbi.nlm.nih.gov/pubmed/17550668
http://www.ncbi.nlm.nih.gov/pubmed/17550668
http://www.ncbi.nlm.nih.gov/pubmed/16611516
http://www.ncbi.nlm.nih.gov/pubmed/16611516
http://dx.doi.org/10.1258/jhsrp.2010.010006
http://dx.doi.org/10.1177/0036933015606592

	Comparative morbidities and the share of emergencies in hospital admissions in deprived areas: a method and evidence from English administrative data
	Abstract
	Methods
	Deprived areas and hospital admissions
	Defining the contribution of differences in CM and the effectiveness of primary care
	Patient involvement

	Findings
	Use of secondary care in deprived areas: an aggregate view
	Quantifying the contribution of differences in CM and the effectiveness of primary care
	Calculating the relative importance of individual conditions

	Discussion
	The main findings
	Strengths and weaknesses of the study
	Strengths
	Weaknesses
	Strengths and weaknesses in relation to other studies

	The meaning of the study: possible explanations and implications for clinicians and policy makers
	Unanswered questions and future research

	Conclusions
	References


