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Abstract

Background: Hospital admissions for Ambulatory Care Sensitive Conditions (ACSCs) are potentially avoidable.
Dementia is one of the leading chronic conditions in terms of variability in ACSC admissions by general practice, as
well as accounting for around a third of UK emergency admissions.

Methods: Using Bayesian multilevel linear regression models, we examined the ecological association of
organizational characteristics of general practices (ACSC n=7076, non-ACSC n=7046 units) and Clinical Commissioning
Groups (CCG n=212 units) in relation to ACSC and non-ACSC admissions for people with dementia in England.

Results: The rate of hospital admissions are variable between GP practices, with deprivation and being admitted from
home as risk factors for admission for ACSC and non-ACSC admissions. The budget allocated by the CCG to mental
health shows diverging effects for ACSC versus non-ACSC admissions, so it is likely there is some geographic variation.

Conclusions: A variety of factors that could explain avoidable admissions for PWD at the practice level were
examined; most were equally predictive for avoidable and non-avoidable admissions. However, a high amount of
variation found at the practice level, in conjunction with the diverging effects of the CCG mental health budget,
implies that guidance may be applied inconsistently, or local services may have differences in referral criteria. This
indicates there is potential scope for improvement.
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Background
Dementia affects 448,348 people (4.3 per 100 population)
over 65 in England [1] and approximately 40,000 peo-
ple under 65 are living with dementia (3.4 per 10,000
population) [1, 2]. NICE estimates that a further 200,000
people over 65 are undiagnosed [3]. Dementia costs the
UK economy £23 billion per year, more than heart dis-
ease, cancer, or stroke, and this is set to rise as the
population ages [2, 4]. By 2040, the prevalence of demen-
tia is estimated to double, and the associated costs to
triple [2]. Dementia is a priority area in the NHS Five
Year Forward View [5], as well as the NHS Long Term
Plan [6]. People with dementia (PWD) often have more
complex health needs than in the general population [7],
and potentially avoidable admissions such as falls, frac-
tures, and infections are more common amongst them
than those without dementia [8–10].According to Wolf
et al. [11], potentially avoidable admissions account for
9% more hospital episodes in PWD than those without.
In England, unplanned hospital admissions account for
67% of hospital bed days, costing £12.5 billion annually
[12]. It is estimated that 25% of hospital beds are occu-
pied by PWD[13], and they are admitted more frequently
than those without [14]. Between 2008 and 2013, emer-
gency admissions for PWD increased by 48% to nearly
300,000 [4]. Length of stay [13, 15] and mortality [8] are
higher than that for non-dementia patients having the
same diagnosis and are more likely to result in care home
placement rather than independent living [16]. PWD are
also more likely to be re-admitted [15, 17]. Dementia is
one of the leading chronic conditions in terms of vari-
ability in hospital admissions from general practices, even
after controlling for demographic factors such as age and
sex [12].
Emergency admissions for Ambulatory Care Sensitive

Conditions (ACSCs) are potentially preventable given
appropriate management in primary or social care [18].
The premise of ACSCs is that effective treatment of acute
conditions, good management of chronic illnesses, and
immunisation against infectious diseases can reduce the
risk of a specified set of hospitalisations [19, 20]. Fur-
ther, acute conditions which could require an admission
can often be managed effectively in the community if
identified and treated early including rapid response com-
munity care or ambulatory care in a hospital; emergency
department or observation unit [21]. Such treatment does
not “count” as an inpatient admission and reflects local
provision of services to reduce admission avoidance at the
primary/secondary care interface [21]. The seven condi-
tions which account for 75% of all hospital spells classified
as ACSCs in the NHS are: asthma, diabetes complica-
tions, ear, nose and throat infections, convulsions and
epilepsy, cellulitis, chronic obstructive pulmonary disease,
and influenza and pneumonia [22]. The NHS describes

ACSCs in its Directory of Ambulatory Emergency Care
for Adults, citing ambulatory care as an important compo-
nent of improving patient outcomes and experience, and
reducing costs, hospitalisations, and length of stay [21].
Purdy et al. [18] developed the classification of ACSCs
used in this paper, validating them through the literature
and further in Discussion with expert clinicians, policy-
makers, and researchers in England. This approach was
also employed by Sundmacher et al. [19], using group
consensus methods to combine existing evidence.
Various factors affect unplanned ACSC admission rates

including living in high deprivation areas, poor conti-
nuity of care, secondary care bed availability, increased
rurality, and non-white ethnicity [14, 22]. There are some
studies on the patient level factors associated with ACSC
admissions in PWD [11, 17, 23] Furthermore, Busby et al.
[20] found considerable differences in general population
ACSC admission rates between English GP practices. Phe-
lan et al. [24] found significantly higher ACSC admission
rates for PWD compared to those without. However, there
is a dearth of studies specifically focused on how general
practice related factors are associated with ACSC admis-
sions in PWD [10, 12, 25], despite primary care, and access
to it, being a major element in reducing ACSC admissions
in general [26].
This study aims to explore health care organisational

risk factors for emergency hospital admissions for ACSCs
in PWD in England. The National Health Service (NHS)
is the main provider of healthcare in England, predomi-
nantly through general practitioner (GP) surgeries in pri-
mary care, and through hospital trusts in secondary care.
These are overseen by Clinical Commissioning Groups
(CCGs), which are “clinically-led statutory NHS bodies
responsible for the planning of health care services for
their local area” [27]. We hypothesised that practices with
more experience of dementia care, i.e. an older patient
population and more dementia patients, better access and
quality and locally larger budgets for mental health care
would have lower rates of all admission. We argued a pri-
ori, that if any of these factors were causally related to
reduced admission rates we would observe a larger effect
for ACSC compared to non-ACSC admissions.

Methods
Data sources
The primary data source for this study was the Hospi-
tal Episode Statistics (HES) database [28], which contains
details of admissions in secondary care hospitals in Eng-
land. NHS Providers and NHS Digital carry out validity
and other data quality checks prior to data release. Infor-
mation collected includes: primary diagnosis, admission
source (whether patient was admitted from home or not),
patient region of residence, rurality (dichotomised as rural
or urban), and the year the admission took place [28].
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Other data sources used include the GP Practice Pro-
files [29], GP Patient Survey [30], the Quality Outcomes
Framework (QOF) [31], and the CCG Programme budget-
ing benchmarking tool [32], as described in Table 1).

Study population
Our Study population were patients aged 30 and above
who have been diagnosed with any form of dementia
(ICD-10 codes F00, F01, F02, F03, G30, G31) in HES
between 2 April 2008 and 30 March 2018, which is the
study period of interest. Exclusions include patients not
residing in England; patients who are a day case, day
or night attending (i.e. scheduled) patients, maternity or

unknown admissions; those whose care is not provided by
anNHSHospital Trust; those whose discharge and admis-
sion dates are invalid, and patients whose data could not
be linked to the other datasets. The dataset was aggre-
gated to the GP practice level: the variables which were at
the patient level were summarised, such as the mean age,
the percentage of female patients, and the total occurrence
of hospital admissions.

Outcomes and covariates
The admissions data were split into two datasets, one
for ACSC admissions and one for non-ACSC admissions,
based on the primary diagnosis codes for the hospital

Table 1 Data sources and variables

Data Source Description Variables and variable description

Hospital Episode Statistics (HES)[28] Information that is required to be collected
by secondary care providers • Hospital admissions of people with dementia

• Admission source – where most patients were
admitted from (from home or not, reference:
not from home). Not from home is a combined
category, including all other sources, such as
other NHS providers, local authorities, or penal
establishments.

• Region of England of practice, of which there
are 9 (reference: London)

• Rurality, i.e. whether a practice is located in a
rural or urban area, dichotomised from the
rural-urban index (reference: urban) Year (the
year the admission took place, reference: 2017)

GP Practice Profiles [29] Collates data that GPs report to the NHS.
The data here refer to all patients in a
practice, not just people with dementia

• Mean practice age
• Percent of female patients
• Index of multiple deprivation (IMD), a measure

of relative deprivation of the practice’s area,
with a higher score indicating more deprivation.

• Open/close date of practices
• Archived practices (those closed prior to the

beginning of the previous financial year)
• The patient population of each practice, split

into quartiles, Reference category: the largest
practice size quartile

GP Patient Survey [30] Records patient experiences in GP practices

• Percentage of practice access rated as “good” or
not by patients

Quality Outcomes Framework
(QOF) [31]

Quality measures for GP practices based on
several indicators, covering management of
chronic conditions and public health
concerns, as well as preventative service
provision, agreed on by contract
negotiations each year.

• Number of patients in the practice with
dementia

• QOF score – a measure of whether or not a
practice meets quality criteria, here
dichotomised as ≤90% achievement and
>90% achievement. Each indicator adds points
to the total. (reference: ≤90%)

CCG Programme budgeting
benchmarking tool [32]

Performance statistics collected by CCGs to
support evidence-based commissioning of
services

• Percentage mental health spend for CCGs
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admission. Individuals could have more than one admis-
sion and have both an ACSC and a non-ACSC admission.
ACSC admissions are defined as conditions for which
appropriate interventions in primary or social care could
reduce the need for unplanned hospital admissions [21].
Purdy et al. [18] identified and ICD10 coded ACSCs in
the literature and through discussions with expert clini-
cians, policymakers, and researchers in England. We fol-
lowed this classification for our study. Additional file 1
lists the ACSC and non-ACSC conditions used in this
study. The number of admissions for PWD were related
to the potential population at risk by using the number
of patients in the practice with dementia from the QOF
database [31].
Practice level variables that could influence number

of ACSC admissions were (a) mean age and gender of
practice patients, (b) deprivation profile of practice (less
affluent populations may be less likely to care for patients
at home) (c) practice accessibility, measured by two sep-
arate variables - whether the practice was in an urban
area, and a self-reported patient rating that access to prac-
tice was “good” (taken from GP Patient Survey [30]), (d)
practice quality score dichotomised as whether or not a
practice has a Quality outcomes framework score of>90%
achievement versus ≤90%, (e) Practice size (as larger
practices might have a partner with a special interest in
dementia care and/or that patient management would
be more likely to be shared between partners) and, (f )
Resources as measured by the percentage of CCG budget
which was allocated to mental health. In addition we con-
sidered two other variables at the practice level (Region,
proportion of patients residing not at home) as potential
confounders that might influence both admission rates
and GP management due to structural factors such as
number of care homes, and hospital bed availability. The
data were aggregated to the GP practice level. The data
linkage was performed by using the unique GP practice
identifiers that are used by the NHS. Two of the authors
linked the data independently, and the datasets produced
were identical, confirming the linkage.

Statistical analysis
The outcome variable was the rate of ACSC or non-
ACSC admissions divided by the number of patients with
dementia multiplied by 100 which was then log trans-
formed [see Eq. 1]

rate = ln
(

admissions
patients with dementia

× 100
)

(1)

Continuous risk factors were mean-centred. We used
Bayesian multilevel linear regression models to deter-
mine the association between the practice level variables

described above and hospital admissions, and to account
for the clustering of practices within CCGs [33]. Multi-
level models were used as those practices within a given
CCG are likely to be more similar to each other than
those in other CCGs, producing more valid standard
errors [34]. We produced 95% credible intervals, similar
to confidence intervals [35]. We examined the intraclass
correlation coefficient (ICC), interpreted as the variability
attributable to the CCG or practice level, in multivariable
models [34]. Step-wise model building was done, start-
ing with a null model, separately for ACSC or non-ACSC
admissions, resulting in 24 models (12x2). The intermedi-
ate models can be viewed in further detail in Additional
file 1. The deviance information criterion (DIC), which
penalises for model complexity, was used to assess model
fit [34]. We used the runmlwin package [33] in Stata 15.1
to run all models.
We hypothesised, a priori, that if a variable was causally

related to avoidable hospital admissions, we should see a
stronger or differential effect on ACSC compared to non-
ACSC admission rates whilst if it reflected population or
service contextual factors then it would predict equally for
both types of admissions.

Results
The dataset covered 212 CCGs. While CCGs did merge
across the study period, we analysed them as they were
recorded at the time point in the dataset. For the ACSC
dataset, there were 7,076 practices (range: 31-921 prac-
tices per CCG; mean: 289.9 practices per CCG). The
ACSC dataset contained 893,224 patient episodes from
512,439 unique patients. The non-ACSC dataset con-
tained 7,063 practices (range: 31-925 practices per CCG;
mean: 293.8 practices per CCG) with 705,141 patient
episodes, representing 473,803 unique patients. Between
the datasets, 7,052 practices overlap, with 24 practices in
the ACSC dataset not in the non-ACSC dataset, and 11
practices in non-ACSC dataset not in the ACSC one.
Table 2 shows the distribution of the practice level

variables by ACSC and non-ACSC admissions. The pro-
portion of CCG budget allocated to mental health is
slightly higher for practices with non-ACSC admissions.
ACSC and non-ACSC admissions were similar in all other
covariates.
Table 3 shows the full models (all predictors) for both

ACSC and non-ACSC admissions, with the coefficients
presented as mean rates, back-transformed from the log
rates with exponentiation. The tables in Additional file
2 shows all of the intermediate models. Figure 1 shows
the full model, untransformed without intercept and the
admission year variable, as the effect sizes were so rel-
atively large as to distort the graph, with 95% credible
intervals. The rates relate specifically to GP practices in
CCGs, the multilevel structure used for the models. The
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Table 2 Descriptive statistics of ACSC and non-ACSC general
practices

ACSC Non-ACSC

Continuous Variables Mean SD Mean SD

Number of admissions
from the practice

11.7 10.7 9.3 8.3

Estimated number of
patients with dementia in
the practice

58.8 42.8 59.4 42.8

Rate of admissions per 100
persons per year
(outcome)

7.5 0.8 7.2 0.8

Mean age of patients in
the GP practice

39.9 4.3 39.9 4.3

Percent of female patients 50 1.9 50.1 1.9

Mean IMD score of the GP
practice

23.4 11.8 23.3 11.8

Percent of patients rating
the access to surgery as
“good”

78.2 10.6 78.2 10.6

Percent of total CCG
budget allocated to
Mental Health

11.9 2.2 12.4 2.2

Categorical Variables Freq Perc Freq Perc

GP Practice QOF
Achievement

90% or lower 5,120 8.09 4,980 8.00

Above 90% 58,190 91.91 57,252 92.00

GP Practice Population
Quartiles

1 (below 6,527) 28,497 44.97 27,660 44.41

2 (6,528-9,446) 15,424 24.34 15,280 24.53

3 (9,447-12,652) 11,656 18.39 11,592 18.61

4 (above 12,653) 7,791 12.29 7,758 12.45

Admission from home

No 1,292 2.04 1,537 2.47

Yes 62,076 97.96 60,753 97.53

Rurality

Urban 54,004 85.22 53,018 85.11

Rural 9,364 14.78 9,272 14.89

Region

North East 3,428 5.41 3,403 5.46

North West 9,890 15.61 9,777 15.70

Yorkshire & Humber 6,456 10.19 6,325 10.15

East Midlands 5,328 8.41 5,266 8.45

West Midlands 7,469 11.79 7,276 11.68

East of England 6,504 10.26 6,460 10.37

London 10,735 16.94 10,349 16.61

South East 8,468 13.36 8,391 13.47

South West 5,090 8.03 5,043 8.10

intercept therefore represents the grandmeanGP practice
across all CCGs.
For ACSC admissions, a higher practice IMD (indicating

more deprivation; mean rate 1.08 95% CI: 1.07-1.09), older
practice mean age (1.00 95% CI: 0.99-1.01), an increase in
the percent of the patients ranking the practice as good
(0.96, 95% CI 0.96-0.97), and being admitted from home
(1.61, 95% CI: 1.60-1.62) are associated with an increase
in the admission rate. A larger practice population, a
QOF achievement above 90%, increasing proportion of
the CCG budget allotted to mental health and rurality are
associated with a slight decrease in the rate of admissions.
All of the regions apart from the North East are associated
with lower admissions than in London.
Table 4 shows the random effects components of the

model. ACSC admissions are more variable between GP
practices (Variance: 0.351; SD: 0.002) than CCGs (Vari-
ance: 0.034; SD: 0.004) (Table 4). Around 91% of the
outcome variance is attributable to differences by practice.
The DIC shows that the final model fits better than the
previousmodels with the partial coefficients for the ACSC
admissions.
For non-ACSC admissions, the overall patterning of the

predictor variables was broadly similar to that for ACSC
admissions, with a few exceptions. A lower practice mean
age is associated with a decrease in non-ACSC admis-
sions, while the proportion of the CCG budget allotted
to mental health is associated with an increase in admis-
sions. All other regions have lower admissions rates for
non-ACSC admissions compared to London. Non-ACSC
admissions are more variable between GP practices (Vari-
ance: 0.341; SD: 0.002) than CCGs (Variance: 0.024; SD:
0.003) (Table 4). Around 93% of the outcome variance is
attributable to differences by practice.

Discussion
We found a range of practice level predictors for hos-
pital admissions. For example, higher deprivation and
admissions from home are associated with an increase
in the admission rate for both ACSC and Non-ACSC
admissions. A larger practice population, a QOF achieve-
ment above 90% and rurality are associated with a slight
decrease in the rate of admissions, regardless of the rea-
son for admission. Whilst it is tempting to think that
better practice quality is causally related, the observation
that this predicts lower admission rates for both ACSC
and non-ACSC admissions suggests that this is non-causal
and is possibly subject to unmeasured confounding. It is
possible that better quality practices could have better
outcomes for both types of admissions. Practice mean age
and the proportion of the CCG budget allotted to men-
tal health show small but divergent effects for ACSC and
non-ACSC admissions, indicating that they could plausi-
bly be causally related to avoidable admissions. More than
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Table 3 The association of general practice factors with ACSC and non-ACSC hospital admissions

ACSC Non-ACSC

Variable Mean 95% CI Mean 95% CI

Intercept 2115.41 2115.40 2115.41 1764.84 1764.83 1764.85

Practice population mean age per 10 years* 1.00 0.99 1.01 0.97 0.96 0.98

Practice population percent female per 10%* 0.91 0.90 0.92 0.86 0.85 0.86

Practice IMD per 10 points * 1.08 1.07 1.09 1.05 1.05 1.06

Practice QOF Achievement (ref ≤90%) 0.94 0.93 0.95 0.96 0.95 0.96

Percent of practice population rating good access per 10% * 0.96 0.96 0.97 0.97 0.96 0.98

Percent of CCG budget allotted to mental health per 5% * 0.99 0.98 1.00 1.01 1.00 1.02

Practice Population Quartiles

1 (below 6,527) 0.95 0.95 0.96 0.91 0.90 0.92

2 (6,528-9,446) 0.96 0.95 0.97 0.91 0.91 0.92

3 (9,447-12,652) 0.92 0.91 0.93 0.87 0.86 0.88

4 (above 12,653) Reference

Admission Year

2008 0.17 0.16 0.18 0.18 0.17 0.19

2009 0.35 0.35 0.36 0.34 0.34 0.35

2010 0.46 0.46 0.47 0.43 0.42 0.44

2011 0.54 0.54 0.55 0.51 0.50 0.52

2012 0.66 0.65 0.67 0.59 0.59 0.60

2013 0.73 0.72 0.74 0.64 0.63 0.65

2014 0.82 0.81 0.83 0.71 0.70 0.72

2015 0.91 0.90 0.92 0.78 0.77 0.78

2016 0.99 0.99 1.00 0.86 0.85 0.87

2017 Reference

Rurality

Urban Reference

Rural 0.89 0.88 0.90 0.92 0.91 0.93

Home admission

At home 1.61 1.60 1.62 1.73 1.72 1.74

Not from home Reference

Region

London Reference

North East 1.02 1.02 1.03 0.93 0.92 0.94

North West 0.94 0.93 0.94 0.96 0.95 0.97

Yorkshire & Humber 0.91 0.91 0.92 0.88 0.88 0.89

East Midlands 0.88 0.87 0.89 0.85 0.84 0.86

West Midlands 0.89 0.88 0.90 0.82 0.81 0.82

East of England 0.94 0.93 0.95 0.96 0.95 0.97

South East 0.81 0.80 0.81 0.80 0.79 0.81

South West 0.74 0.74 0.75 0.77 0.76 0.77

* mean centred variables. The coefficients represent mean rates (transformed from the log rate).
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Fig. 1 Final model adjusted mean rates with 95% credible intervals, excluding the intercept and admissions year for A) ACSC admissions B)
non-ACSC admissions

90% of the variability in hospital admissions of both types
are attributable to GP practice level differences.
Practice mean age and the proportion of the CCG bud-

get allotted to mental health show small but divergent
effects for ACSC and non-ACSC admissions, indicating
that they could plausibly be causally related to avoidable
admissions. More than 90% of the variability in hospital

admissions of both types are attributable to GP practice
level differences. Practices which had an older mean age
tended to have higher admission rates in ACSC versus
non-ACSC admissions, counter to our a priori hypothe-
sis. This may reflect the greater burden of dementia in
these populations so that support and social care services
are overwhelmed, though this is a post-hoc explanation.

Table 4 Variability of rates of admission by GP practice and Clinical Commissioning Group (CCG)

ACSC Non-ACSC

Variable Null model Full model Null model Full model

Variance Var SD Var SD Var SD Var SD

Practice level 0.618 0.003 0.351 0.002 0.573 0.003 0.341 0.002

CCG level 0.067 0.007 0.034 0.004 0.053 0.005 0.024 0.003

Intra-class correlation coefficient

Practice ICC 0.902 0.910 0.915 0.934

CCG ICC 0.098 0.090 0.085 0.066

Model DIC 149553.57 112254.30 142303.69 112254.30
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An increase in the percent of the CCG budget allocated
to mental health care was associated with a reduction in
ACSC admissions but an increase in non-ACSC admis-
sions. It is not clear to us if this is causal, as much of this
budget relates to psychiatric morbidity, but this requires
further investigation. If this association is real then it may
actually result in longer term cost savings, assuming a rea-
sonable amount of the budget is used to provide support
for carers and community care.
Our Results are comparable to previous studies. Prac-

tice factors, as suggested by Busby et al. [12] were linked
to admissions in general, but many of the effect sizes in
our study, such as for practice mean age, were very small.
One of Busby et al’s [12] primary findings was that depri-
vation, in their case 90th centile of the IMD, was linked to
16% (CI 14-18%) higher ACSC admissions, a finding repli-
cated here. However, our study found that rurality was not
linked to increased rates of ACSC or non-ACSC admis-
sions, in contrast to work by Thorpe et al. [36], which
found that those living in more rural areas had signifi-
cantly more ACSC hospitalisations than those in urban
ones. This suggests that the rural English context is dif-
ferent to the American one; perhaps hospital referrals are
more encouraged in rural America.
The strengths of our study are the use of robust, appro-

priate methodology, and the completeness of the HES
dataset. This means that we have captured the majority of
hospital admissions for PWD. Further, this study specif-
ically examines PWD, a group known to be complex in
needs, something not done before for ACSCs. The HES
data do not include private hospital admissions though
these are predominantly elective procedures and most
hospitals in the UK are public [37]. Further, we found no
evidence of an effect of hospital type, i.e. private or pub-
lic, when examining quality of care and controlling for
case-mix and patient characteristics [37].
There are several important limitations; our denomi-

nator data come from the QOF register and is likely to
be incomplete and worse for more disorganised practices.
This will result in a biased over-estimation of the rate
due to an underestimation of the dementia population. As
Sommerlad et al. [38], in their study of patients in South
London comparing patients” diagnoses in amemory clinic
versus HES records, note that the sensitivity for an indi-
vidual nonelective admission is 63.3% and the specificity
is 96.6%. This means that our practice data may be miss-
ing some PWD before aggregation. Further, people from
ethnic minority groups have more missed diagnoses [38],
and therefore our sample, pre-aggregation, may have some
systematic biases which could carry through to the prac-
tice level data. Our data on practice quality is general in
nature and it is possible that the correlation between this
measure and prompt preventative care is not that strong.
There are other practice factors that we did not have such

as whether the practice was a teaching practice, the age
of the partners and whether any partner had a special
interest in elderly and/or dementia patients. We could
not include local authority data, due to the complexity of
the multiple-membership models required, which did not
converge. For similar reasons, we could not include com-
munity healthcare trusts. The percent of the CCG budget
allocated to mental health may not necessarily translate to
a sufficiently large spend on PWD, though it is included
explicitly in this allocation [39]. We also did not explore
NHS Provider characteristics which might have had an
impact on admissions and presumably explain some of the
wide regional variations.

Conclusions
In conclusion, we have examined a variety of factors
that could explain avoidable admissions for PWD and
foundmost were equally predictive for avoidable and non-
avoidable admissions. However, there were some unex-
plained geographical differences, particularly in relation
to the percent of the CCG budget allocated to mental
health, which needs further exploration to see if this is
actually spent in such a way as to benefit PWD. The NHS
has emphasised place-based commissioning as a key ele-
ment of its Long Term Plan, which may account for some
of these geographic differences [6]. Furthermore, an inde-
pendent dementia care assessment commissioned by the
NHS in 2018 found a high amount of variability in CCGs,
with many rated as inadequate or requiring improvement,
and performance has not improved year on year [40]. Fur-
ther, the high amount of variation found at the practice
level, even accounting for practice characteristics, implies
that practices and other services in the admission pathway
may be applying guidance inconsistently, or that guidance
and local services for referring and treating comorbidities
for PWD vary and have potential scope for improvement.
Furthermore, as the differences between practices may
also include the differences between individuals in those
practices, the influence of these individuals should be
examined in future work.
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