Does recruiting patients to diabetes

prevention programmes via primary
care reinforce existing inequalities
in care provision between general
practices? A retrospective
observational study
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ABSTRACT

Background Primary care plays a crucial role in identifying
patients’ needs and referring at-risk individuals to preventive
services. However, well-established variations in care delivery
may be replicated in this prevention activity.

Objective To examine whether recruiting patients to the
English NHS Diabetes Prevention Programme via primary
care reinforces existing inequalities in care provision between
practices, in terms of clinical quality, accessibility and
resources.

Methods \We generated annual practice-level counts

of referrals across the first 4 years of the programme

(June 2016 to March 2020). These were linked to 15
indicators of practice clinical quality, access and resources
measured during 2018/19. We used random effects Poisson
regressions to examine associations between referrals and
these indicators, controlling for practice and population
characteristics, for 6871 practices in England.

Results On average, practices made 3.72 referrals per
1000 population annually and rates varied substantially
between practices. Referral rates were positively associated
with the quality of clinical care provided. A 1 SD higher

level of achievement on Quality and Outcomes Framework
diabetes indicators was associated with an 11% (95% Cl:
8% to 14%) higher referral rate. This positive association was
consistent across all five clinical quality indicators. There was
no association between referral rates and accessibility, overall
payments or staffing. Associations between referrals and
receiving different supplementary payments over the core
contract were mixed, with 8%—11% lower referral rates for
some payments but not for others.

Conclusion Recruiting patients to diabetes prevention
programmes via primary care reinforces existing inequalities
between general practices in the clinical quality of

care they provide. This leaves patients registered with
practices providing lower quality clinical care even more
disadvantaged. Providing additional support to lower quality
practices or using alternative recruitment methods may be
necessary to avoid differential engagement in prevention
programmes from widening these variations and potential
health inequalities further.

,' Emma McManus,' Matt Sutton @ "2

WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Primary care plays an important
role in identifying at-risk individuals
and referring them to prevention
programmes, such as the NHS Diabetes
Prevention Programme.

= The adequacy of this activity may
be affected by inequalities between
practices in the quality of primary care
services provided.

WHAT THIS STUDY ADDS

= Practice-level variation in referral
rates to the NHS Diabetes Prevention
Programme was consistently related to
various indicators of the clinical quality
of primary care services, but not to
accessibility or the level of resources.

= In particular, the clinical quality of
diabetes care provided by practices was
positively associated with their level of
engagement with diabetes prevention.

= Therefore, recruiting patients to diabetes
prevention programmes via primary care
reinforces existing inequalities in care
provision, leaving patients registered
with practices providing lower quality
care even more disadvantaged.

INTRODUCTION

It has been widely documented for several
decades that there are large unwarranted
variations in healthcare provision and use
across regions and providers." * Varia-
tions in primary care provision have been
found to exist both geographically and
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HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Commissioners may need to provide additional
support to lower quality practices or pursue
alternative methods of recruitment if they are to
avoid further widening existing inequalities in care
provision.

between primary care providers, across a variety of
factors including clinical quality, staffing and capacity,
and patient experience.’ Unwarranted variations in the
provision of healthcare call into question the equity
and efficiency of resource allocation and use.” Such
inequalities in primary care provision and quality have
the potential to contribute to health inequalities,** as
the inverse care law is known to exist in most health-
care systems whereby people with greater need, often
those who are socially disadvantaged, receive less or
lower quality healthcare.®”

The rising burden of long-term conditions has high-
lighted the importance of disease prevention and
health promotion globally. This had led to the imple-
mentation of strategies to reduce the preventable
burden of non-communicable diseases internationally,®
with many high-income countries trialling lifestyle
interventions to prevent diabetes.”!' More recently,
such interventions have been adapted for low-income
and middle-income country settings in Africa.'? Yet,
there is a lack of evidence on potential variations in
the provision of preventative care."” There are clear
socioeconomic disparities in preventable mortality.'
Acting to prevent ill health could therefore improve
population health and support health equity."”

Implementation of prevention programmes requires
the identification and targeting of at-risk groups. As
the first point of contact in most healthcare systems,
primary care is well placed to undertake this activity.'®
However, there is a risk that using primary care to
identify and recruit patients to prevention programmes
may reinforce existing inequalities in care provision
between general practices. For example, practices
already providing high quality primary care may
engage more in the identification and referral process,
leaving patients registered with lower quality practices
at an even greater disadvantage.

We aim to examine whether recruiting to preven-
tion programmes via primary care reinforces existing
inequalities in care provision between practices. We
investigate the case of the NHS Diabetes Prevention
Programme (DPP) in England. While similar lifestyle
interventions have been trialled in many countries,
this is the first diabetes prevention programme to be
implemented on a national scale. The NHS DPP is a
behavioural intervention for individuals identified as
being at high risk of developing type 2 diabetes. To
avoid placing additional burden on primary healthcare

services, NHS England commissioned the DPP to be
run and delivered by external providers.'” However,
general practices were tasked with the identification
and referral of eligible individuals into the programme.

We examine the extent to which between-practice
variation in referrals to the DPP is associated with three
dimensions of the quality of care provided at general
practices: clinical quality, accessibility and resources
available to general practices. Our primary measure of
clinical quality is for the management of diabetes, but
we also consider three measures of clinical quality in
broader aspects.

METHODS

Study design and sample

We used a longitudinal study design to examine the
association between general practice quality and annual
referrals to the DPP in the first 4 financial years of the
programme, 2016/17 to 2019/20. The DPP is commis-
sioned across 41 geographically defined sites and was
rolled out across sites in a series of waves.'® Wave 1
began in June 2016 with 27 sites which covered 51%
of the country or 3462 general practices.'”” The second
wave began in April 2017 with an additional 13 sites,
including 1752 general practices, and by April 2018
the DPP was rolled out to the whole of England."

We linked and analysed data at the general practice
level. We started with a master dataset of all general
practices in England, containing the number of people
registered with each practice on the 1 October of each
year from 2016 to 2019. A total of 7603 general prac-
tices were active in at least one of the 4 years of patient
list size data. We dropped practice-years in which the
practice’s list size was missing, where there were fewer
than 1000 registered patients or where they did not
appear in the diabetes audit data (599 practices). We
then merged in the outcomes and explanatory vari-
ables using practice identifiers. Practices with missing
values of covariates were dropped (133 practices). Our
final analysis sample consists of 22124 observations,
from 6871 practices.

Outcome variables

We obtained individual-level data on referrals from
the DPP minimum dataset, which contains informa-
tion on all referrals received by the DPP providers.
DPP providers are contractually obliged to collect
these data in order to receive financial reimbursement
from NHS England. We examine data covering the
period 1 June 2016 to 31 March 2020, during which
526402 referrals were received. The minimum dataset
includes the date and source of referral. While indi-
viduals can self-refer to the programme, 99% of refer-
rals come from primary care.”’ We generated annual
counts of referrals received from each general practice
in England in each of the four financial years. Prac-
tices in the second and third waves of the DPP were
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not included in the years in which they could not refer
patients to the programme.

Explanatory variables

We examined three aspects of care provision and
quality at general practices: (i) clinical quality, (ii)
access and (iii) resources. There are many ways to
measure each of these factors. We therefore under-
took several robustness checks to examine whether
the results were determined by the choice of indicator.
Data were not consistently available for all explana-
tory variables across the 4 financial years. Therefore,
in each year, explanatory variables were fixed to values
from the 2018/19 financial year, and we imputed any
missing 2018/19 values using data from the 2017/18
financial year.

Clinical quality

The Quality and Outcomes Framework (QOF) is
a pay-for-performance scheme designed to incen-
tivise general practices to improve the quality of care
provided to patients.’! This scheme rewards prac-
tices according to their achievement against a wide
set of indicators across three domains: clinical, public
health and public health additional services. Data on
levels of achievement on QOF measures are published
annually. Within the clinical domain, there are indica-
tors for the management of several long-term condi-
tions, including diabetes. Diabetes indicators measure
whether the practice maintains a register of patients
with diabetes, as well as the percentage of patients
meeting certain treatment target parameters such as
the percentage of newly diagnosed patients referred
to an education programme.”* In 2018/19, the QOF
diabetes indicators were worth 86 points, around 20%
of the total 435 points available for the clinical QOF
domain.**

We included the proportion of total diabetes points
achieved as the primary measure of the quality of
diabetes management at general practices.”> We then
examined four alternative indicators of clinical quality.
The first is the proportion of patients on a practice’s
diabetes register for which the practice has completed
the eight National Institute for Health and Care
Excellence recommended diabetes care processes® in
the previous 12 months, as recorded in the National
Diabetes Audit.”> These indicators consider the
management of patients diagnosed with diabetes,
rather than preventative activities of general practices.
Therefore, as two further alternative clinical quality
indicators, we also examined the proportion of total
available points achieved on the clinical and the public
health domains of the QOF. The clinical domain indi-
cators measure overall clinical quality across a wide
range of conditions. The public health domain indica-
tors measure health promotion and prevention activi-
ties by practices such as smoking cessation.

The final measure of clinical quality we examined is
the practice’s Care Quality Commission (CQC) rating.
The CQC is the independent regulator for health and
social care services in England. They inspect general
practices to monitor their performance across five
core standards: safe, effective, caring, responsive
and well-led, and generate an overall rating for the
practice. The CQC started its programme of prac-
tice inspections in October 2014 and had inspected
all practices by January 2017.%° The CQC inspects a
practice at least every 5years. We used the practice’s
first CQC rating as another alternative indicator for
practice clinical quality.

Access

Indicators of the accessibility of practices were obtained
from the general practice patient survey (GPPS).”” The
GPPS is an annual postal survey conducted on behalf of
NHS England. Participants are sampled from practice
registration lists to collect patients’ views and experi-
ences of the services provided. We used the published
data which were weighted by characteristics of the
practice list, to ensure the representativeness of prac-
tices’ registered populations.”® As the primary measure
of practice access, we used the proportion of patients
that reported ‘very good’ or ‘fairly good’ experience of
making an appointment (as opposed to ‘neither good
nor poor’, ‘fairly poor’ or ‘poor’). As alternative indi-
cators of access, we also examined the proportions of
patients who: were offered a choice of appointment;
were offered a same or next day appointment; and
found it ‘very easy’ or ‘fairly easy’ to get through to
their practice on the phone (as opposed to ‘not very
easy’ or ‘not at all easy’).

Resources

Our primary measure of practice resources is the
payments made by the National Health Service (NHS)
to general practices per patient weighted using the
national capitation formula.”” ** We use this as an
overall measure of the resources available to general
practices. To account for skewness, we used the natural
logarithm of payments per weighted patient registered
with the practice.

We then used two alternative indicators of practice
resources. The first is a set of indicators that signal
whether a practice receives additional funding from
the NHS over and above that related to the standard
general medical services contract. These are: whether
the practice was on a personal medical services or
alternative provider medical services contract rather
than a general medical services contract®'; whether the
practice was able to dispense as well as prescribe to at
least some of their patients; and whether the practice
received additional payments over those recommended
under the national allocation formula to protect the
levels of income they earned prior to the introduction
of that formula.”” The second alternative indicators
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measure staffing resources in terms of the number of
full-time equivalent (FTE) general practitioners (GPs)
and FTE nurses per 1000 patients at each practice.’

Control variables

We obtained data on the size and age-gender compo-
sition of the registered practice population.®® Practice-
level ethnicity composition®* and deprivation, meas-
ured by the index of multiple deprivation,™ were
estimated based on the lower-layer super output areas
where the registered patients lived.** We included an
indicator of the rurality of the location of the practice’s
main surgery.”” We also controlled for the practice
prevalence of type 2 diabetes as reported in the QOF.?
Finally, since the DPP was implemented in waves with
full national coverage not available until 2018, we
included indicators for whether the practice belonged
to the first, second or final wave of the programme. We
also included indicators for year and year-wave inter-
actions to control for changes in capacity over time,
time since the programme was introduced anywhere
and time since each specific wave of implementation.
All control variables were measured in the 2018/19
financial year, we imputed any missing 2018/19 values
using data from the 2017/18 financial year.

Statistical methods

We first summarised the variation in referrals across
practices. We examined referral rates across deciles
of the key indicators of clinical quality, access and
resources. We examined this across eight quantiles of
achievement on the QOF diabetes indicators due to
the high number of practices achieving 100%.

We used random effects Poisson regressions to
model the annual counts of referrals to the DPP from
each general practice, as a function of practice clin-
ical quality, access and resources, controlling for the
population and practice characteristics outlined above.
Random effects were included for practices to control
for unmeasured practice-specific factors. As the expo-
sure term in these regressions, we used an estimate
of the practice population potentially eligible for the
DPP in each financial year. Data on the number of
patients eligible for the DPP are not reliable, since the
recording of non-diabetic hyperglycaemia diagnoses at
general practices is inconsistent and incomplete. We
therefore defined the potentially eligible population as
the registered patient population at the mid-point of
the financial year aged 15 and over minus the number
of people with a diabetes diagnosis. We assessed the
sensitivity of the results to different definitions of the
at-risk population, first defining this population as
the total number of patients aged 15 and over or 18
and over, and then as the number of patients aged 15
and over or 18 and over minus the number of patients
diagnosed with diabetes. As we only observe referrals
starting from 1 June 2016, the person time at risk is
shorter in the first financial year compared with the

remaining 3 years. Therefore, we adjusted the expo-
sure term for the first financial year to be 10/12ths of
the potentially eligible population in that year. Regres-
sion coefficients can be interpreted as the effect on
annual rates of referral per potentially eligible patient.
Coefficients are reported as incidence rate ratios.
Continuous explanatory variables were standardised
to z-scores, such that regression coefficients represent
the change in the referral rates per patient-year asso-
ciated with a 1 SD change in the explanatory variable.

Robustness checks

To ensure that the estimates are not driven by the
choice of measure used for each practice provision
and quality domain, we ran a series of supplemen-
tary analyses in which the three main measures were
sequentially replaced with alternative indicators. For
example, in the first set of these analyses, we kept the
access and resource indicators as in the main model,
but alternated through the five indicators of clinical
quality.

RESULTS
Descriptive statistics
On average, the DPP received 3.72 referrals per 1000
potentially eligible patients per year (table 1). Referral
rates varied substantially between practices, with the
25th and 75th percentiles ranging from 0.12 to 5.13
referrals per 1000 patients per year. Referral rates
were relatively similar across practices in the different
waves of the programme. However, there is substan-
tial variation in referral rates between practices within
each of the waves. Furthermore, even though DPP was
available nationwide from 2018, we found that 487
practices did not refer any patients to the DPP in the
first 4 years. Of these, 47% were third wave practices.
Clinical quality was high on average, with prac-
tices achieving a mean of 92.1% of the available QOF
points for the diabetes indicators (table 1). Practice
access was somewhat restricted, with an average of
69.3% of patients reporting good experience making
an appointment. Practices received an average annual
payment of £156 per weighted patient. Online supple-
mental table A1 presents descriptive statistics for the
population and practice characteristics. Online supple-
mental figure A1 shows an upward trend in referral
rates at the lower end of the quality distribution (quan-
tiles one to four of achievement on the diabetes QOF
indicators). There is no obvious trend in referral rates
across deciles of access as measured by the propor-
tion of patients reporting good experience making
appointments (online supplemental figure A2). Online
supplemental figure A3 shows a slight upward trend in
referral rates by decile of average practice payments.

Regression results
Referral volumes were found to be significantly posi-
tively associated with clinical quality as measured by
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Table 2 Association between practice DPP referrals and
practice clinical quality, accessibility and resources

Practice referrals to the NHS
DPP

1.11%** (1.08 to 1.14)

Proportion of QOF diabetes points
achievedt

Proportion of patients reporting good 1.01(0.98 to 1.04)

experience making an appointmentt

Log payment per patientt 0.99(0.97 t0 1.02)

Observations 22124
General practices 6871
Log-likelihood —190905.3

Poisson regression with practice random effects. Coefficients are incidence rate
ratios.

*P<0.05; **p<0.01; ***p<0.001.

tCoefficients on these variables represent a 1 SD change in the explanatory
variables. Model also includes additional practice covariates: practice gender,
age, deprivation and ethnicity compositions, practice rurality, type 2 diabetes
prevalence, DPP wave, year and wave year interactions. Regression coefficients
for these covariates are presented in online supplemental table A3; 95% Cls
in brackets.

DPP, Diabetes Prevention Programme; NHS, National Health Service; QOF,
Quality and Outcomes Framework.

achievement on the QOF diabetes indicator (table 2).
A 1 SD increase in QOF diabetes achievement was
associated with an 11% (95% CI: 8% to 14%) increase
in a practice’s annual rate of referrals per registered
potentially eligible patient. However, referral volumes
were not found to be significantly associated with prac-
tice access, as measured by the proportion of patients
that reported good experience making appointments,
or practice resources, as measured by average practice
payments. These findings were unaffected by changes
to the definition of the at-risk population (online

supplemental table A2). Practices with a higher preva-
lence of type 2 diabetes had a higher rate of referrals,
with a one percentage point increase in diabetes prev-
alence associated with an 8% higher rate of referrals
(95% CI: 6% to 11%) (online supplemental table A3).
Practices with higher proportions of Asian patients
had significantly higher rates of referrals (1%, 95%
CI: 1% to 19%).

Robustness checks

Clinical quality is consistently found to be positively
and significantly associated with DPP referral volumes
across all quality indicators (table 3). For example, a 1
SD increase in achievement on the QOF public health
domain was associated with a 7% increase in the rate
of referrals (95% CI: 4% to 10%). A CQC rating of
‘good’ or ‘outstanding’ was associated with a 10%
higher rate of referrals compared with practices rated
‘inadequate’ or ‘requires improvement’ (95% CI: 3%
to 17%). Regardless of how access is measured, DPP
referral rates were not found to be significantly associ-
ated with practice accessibility (table 4).

While in our main analysis referral rates were
not found to be associated with the average level of
payments practices received per weighted patient
(table 5, column 1), referral rates were found to be
associated with some indicators of whether prac-
tices received additional funding from the NHS
over and above that related to the standard general
medical services contract (table 5, column 2). Prac-
tices in receipt of minimum practice income guarantee
payments had 8% lower referral rates compared with
practices that did not receive this additional source

Table 3  Sensitivity analysis I: alternate indicators of practice clinical quality

Annual general practice referrals to the NHS DPP

1 2

3 4 5

Proportion of patients reporting good 1.01(0.98 to 1.04)

experience making an appointmentt
Log payment per patientt 0.99(0.97 to 1.02)
Proportion of QOF diabetes points 1.11%**(1.08 to 1.14)
achievedt

Proportion of patients completed eight NICE

diabetes care processest

Proportion of QOF clinical domain points

achievedt

Proportion of QOF public health domain

points achievedt

CQC rating: outstanding or good

Observations 22124 22124
Practices 6871 6871
Log-likelihood —190905.3 —190923.1

Poisson regressions with general practice random effects. Coefficients are incidence rate ratios.

*P<0.05; **p<0.01; ***p<0.001.

1.01(0.98 to 1.03)

1.00 (0.98 to 1.03)

1.02 (0.99 to 1.05) 1.01(0.99 to 1.04) 1.02 (0.99 to 1.04)

1.01(0.98 to 1.03) 1.01(0.98 to 1.04) 1.01(0.98 to 1.04)

1.10*** (1.07 to 1.14)

1.08*** (1.06 to 1.11)
1.07*** (1.04 to 1.10)

1.10%* (1.03 to 1.17)

22124 22124 22124
6871 6871 6871
—-190907.1 —-190917.1 —-190931.0

tCoefficients on these variables represent a 1 SD change in the explanatory variables. Column 1 represents the main model as presented in table 2. Columns 25 represent models
including the same indicators of practice resources and accessibility, but alternate indicators for practice clinical quality. Models also include additional practice covariates: practice
gender, age, deprivation and ethnicity compositions, practice rurality, type 2 diabetes prevalence, DPP wave, year and wave year interactions; 95% Cls in brackets.

CQC, Care Quality Commission; DPP, Diabetes Prevention Programme; NHS, National Health Service; NICE, National institute for health and care excellence; QOF, Quality and Outcomes

Framework.
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Table 4  Sensitivity analysis II: alternate indicators of practice accessibility

Annual general practice referrals to the NHS DPP

1 2

3 4

Proportion of QOF diabetes
achievementt

Log payment per patientt
Proportion of patients reporting

good experience making an
appointmentt

Proportion of patients offered a
choice of appointmentt
Proportion of patients reporting
easy phone accesst

Proportion of patients offered a
same or next day appointmentt

1.11***(1.08 to 1.14)

0.99 (0.97 to 1.02)
1.01(0.98 to 1.04)

Observations 22124 22124
Practices 6871 6871
Log-likelihood —-190905.3 —-190905.3

1.11***(1.08 t0 1.14)

0.99 (0.97 to 1.02)

1.11***(1.08 to 1.14) 1.11***(1.08 to 1.14)

0.99 (0.97 to 1.02) 0.99 (0.97 to 1.02)

1.01(0.98 to 1.03)

1.01(0.99 to 1.04)

0.99 (0.97 to 1.02)

22124 22124
6871 6871
—190905.2 —190905.4

Poisson regressions with general practice random effects. Coefficients are incidence rate ratios.

*P<0.05; **p<0.01; ***p<0.001.

tCoefficients on these variables represent a 1 SD change in the explanatory variables. Column 1 represents the main model as presented in table 2.
Columns 2—4 represent models including the same indicators of practice resources and clinical quality, but alternate indicators for practice accessibility.
Models also include additional practice covariates: practice gender, age, deprivation and ethnicity compositions, practice rurality, type 2 diabetes

prevalence, DPP wave, year and wave year interactions; 95% Cls in brackets.

DPP, Diabetes Prevention Programme; NHS, National Health Service; QOF, Quality and Outcomes Framework.

of funding (95%CI: —14% to —3%). Practices on
personal medical services contracts had significantly
lower rates of DPP referrals compared with those on
the standard general medical services contract (—11%,
95%CI: —17% to —5%). There were no associations
between referrals and indicators for whether prac-
tices were dispensing practices or on the Alternative
Provider Medical Services contract. When we examine

resources in terms of staffing, referral volumes were
positively associated with the number of FTE GPs and
nurses, however these associations were not significant
(table 5, column 3).

DISCUSSION
Prevention programmes are a key element of global
action to tackle the increasing prevalence and burden

Table 5 Sensitivity analysis III: alternate indicators of practice resources

Annual general practice referrals to the NHS DPP

1

2 3

Proportion of QOF diabetes points achievedt

Proportion of patients reporting good experience making  1.01(0.98 to 1.04)

an appointmentt

Log payment per patientt 0.99(0.97 t0 1.02)
Received minimum practice income guarantee payment

Dispensing practice

Practice has alternative provider medical services contract

Practice has personal medical services contract

No. of FTE GPs per 1000 patientst

No. of FTE nurses per 1000 patientst

Observations 22124
Practices 6871
Log-likelihood —190905.3

1.11%*%(1.08 to 1.14)

1.11%**(1.08 to 1.14) 1.11%%%(1.07 to 1.14)
1.01(0.99 to 1.04) 1.00 (0.98 to 1.03)

0.92** (0.86 t0 0.97)

1.09 (1.00 to 1.18)

1.06 (0.88 to 1.27)

0.89*** (0.83 t0 0.95)
1.04 (0.98 to 1.10)
1.01(0.98 to 1.04)

22124 22124
6871 6871
—190897.3 —190902.2

Poisson regressions with general practice random effects. Coefficients are incidence rate ratios.

*P<0.05; **p<0.01; ***p<0.001.

tCoefficients on these variables represent a 1 SD change in the explanatory variables. Column 1 represents the main model as presented in table 2. Columns 2 and
3 represent models including the same indicators of practice clinical quality and accessibility, but alternate indicators for practice resources. Models also include
additional practice covariates: practice gender, age, deprivation and ethnicity compositions, practice rurality, type 2 diabetes prevalence, DPP wave, year and wave year

interactions; 95% Cls in brackets.

DPP, Diabetes Prevention Programme; FTE, full-time equivalent; GP, general practitioner; NHS, National Health Service; QOF, Quality and Outcomes Framework.
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of long-term conditions.® Identification of individuals
at risk of developing these conditions is the first neces-
sary step towards prevention. While the repeated inter-
action with patients and detailed knowledge of their
clinical histories may mean that primary care profes-
sionals are well placed to facilitate this identification
and referral, there is a danger that such recruitment
methods may further compound existing inequalities
between practices in care provision. We find evidence
that recruiting patients to a national diabetes preven-
tion programme via primary care may have reinforced
existing inequalities between practices in terms of the
clinical quality of care provided, thus leaving patients
registered at lower quality practices even more disad-
vantaged.

We found that the rate of referrals to the DPP was
positively associated with the quality of clinical care
provided by general practices. A 1 SD increase in the
proportion of points a general practice achieveed on
the QOF diabetes indicators was associated with an
11% higher rate of referrals to the NHS DPP. This
finding was consistent across a range of different
indicators of clinical quality, namely: the quality of
diabetes management, overall clinical quality across a
range of different health conditions and the quality of
public health prevention activities. We also found that
practices rated worse by the national care regulator,
the CQC, had lower rates of referrals to the DPP. CQC
ratings reflect wider aspects of quality including prac-
tice management, in addition to clinical quality.

Our findings suggest that practices that provide
lower quality clinical care were also less active in
referring to the prevention programme. Inequalities
in secondary prevention in terms of the management
of long-term conditions between practices were there-
fore replicated in inequalities in their primary preven-
tion efforts. This is likely to result in a cycle of lower
quality care and disease management. For example,
patients at lower quality practices are less likely to
be referred to prevention programmes, have a higher
incidence of such preventable diseases and then subse-
quently receive lower quality care for those diseases
when they do develop.

In contrast, regardless of how access was measured,
we did not detect an association between referral rates
and practice accessibility. We found no relationship
between the overall level of financial resources that
practices received, adjusted for patient need, and their
rate of referrals to the NHS DPP. The way that practices
were paid and the activities that they received funding
for over and above the standard contract displayed
variable relationships with referral rates. However,
the resources available at practices in terms of GP and
nursing staffing numbers were not significantly asso-
ciated with referral rates. We therefore find mixed
relationships between practice resources and preven-
tion referral, with the impact of resourcing being more
complex than simple allocations of monetary amounts.

While the overall level of financial resources available
to practices did not affect the volume of referrals,
some forms of additional payments supplementary
to the amount received in the core general medical
services contract were associated with lower volumes
of referrals.

The NHS DPP is one of the largest behavioural inter-
ventions of its kind to be implemented on a national
scale. The long-term aims of the DPP are to reduce the
incidence of type 2 diabetes, its associated complica-
tions and the health inequalities associated with the
incidence of diabetes.'”” Our results suggest that by
using general practice to identify and recruit patients
to the DPP, inequalities in the incidence of diabetes
may potentially widen as a result.

Relation to previous research

We examined general practice referrals to a nation-
wide prevention programme. Previous research has
found up to 10-fold variation in the rate of referrals to
secondary care across GPs.>” Practice and GP charac-
teristics were only found to explain a small amount of
this variation.”® A later study further confirmed find-
ings of inequalities in practice referrals to secondary
care for defined symptoms by patient age, sex and
social deprivation.”” In addition to these variations
between general practices in referrals to secondary
prevention activities, our results suggest that variations
also exist in referrals to primary prevention services.

Large variations have also been detected in practice-
level referrals to weight management services,** and
the attendance and completion of such programmes.*'
We are not aware of any studies that examine the
association between practice factors and referrals to
prevention programmes. A recent scoping review
highlighted the lack of attention paid to organisational
context when researching the effectiveness of health
promotion and prevention activities undertaken
in primary care.*” Our results suggest that practice
quality is significantly associated with the identifica-
tion and referral of patients to prevention services,
supporting recommendations to examine the impor-
tance of such organisational factors in future effective-
ness evaluations.

There are known sociodemographic inequalities in
both the prevalence of non-diabetic hyperglycaemia
and the transition to type 2 diabetes,* ** with socio-
economically disadvantaged people more likely to
progress to type 2 diabetes. Furthermore, findings
from diabetes prevention programmes in other coun-
tries have shown sociodemographic disparities in the
effectiveness of diabetes prevention interventions.*
In addition to these previously documented inequal-
ities in the incidence of non-diabetic hyperglycaemia
and the effectiveness of DPPs, our results suggest that
there are also potential inequalities in the identification
and referral phases of these programmes. However,
early analysis of referrals to the NHS DPP found that
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the programme was reaching some subgroups that
are at greater risk of developing type 2 diabetes and
those who typically access healthcare less effectively,
namely individuals of increasing age and Asian, Afro-
Caribbean, mixed and other ethnic groups.*’

Strengths and limitations

This analysis used rich data on referrals to a nationwide
prevention programme, combined with national data-
bases used to generate indicators of practice quality
and resources. There was no direct financial cost to
patients or practices for a referral, so differences in
insurance coverage, co-payments or entitlement could
not skew the results. We obtained many different indi-
cators of clinical quality, accessibility and resources
and systematically tested the robustness of the results
to the choice of available indicators. We also controlled
for a large number of potentially confounding factors
including the practice’s patient age profile, ethnicity,
deprivation and geographic area characteristics.

There may, however, be important dimensions of
primary care services that are not reflected in the indi-
cators used and also potential limitations of those that
were included. We assess the two primary concepts of
care quality; clinical quality and access.*® We have not
considered any measures of continuity of care which
is considered a subcomponent of access. The results
on the four measures of access we did examine were,
however, very clear and consistent, with no relation-
ship detected between referral rates and practice acces-
sibility. Some doctors have expressed concerns over
how well the QOF indicators measure clinical effec-
tiveness, as they focus on meeting clinical guidelines
for single diseases rather than person-centred care for
patients with multiple or complex conditions.*’ ** Our
conclusions were, however, unchanged when using
CQC ratings as the measure of clinical quality. The
CQC assesses practices against standards covering safe,
effective, caring, responsive and well-led domains,
therefore representing a broader assessment of clinical
quality than QOF indicators. The measures of access
are patient-reported measures derived from a sample
of a practice’s patients. Information on the availability
or utilisation of appointments is not available at the
general practice level.”!

We are only able to assess referrals received from
general practices as recorded by the programme
providers. We are not able to observe the other activity
involved such as identifying at-risk patients, discussing
the programme with patients, and offering them a
place on the programme. Due to the referral process,
practice level counts of referrals may be influenced by
factors outside the control of practices. Once a patient
has been offered a place on the DPP by their GB they
then decide whether or not to take up the offer and
attend the programme. Patient factors may therefore
also influence the likelihood of the offer of partici-
pation made by a practice translating into an actual

referral. Our analysis accounts for characteristics of
each practice’s patient population in terms of age, sex,
deprivation, ethnicity and diabetes prevalence in an
attempt to control for the influence of such patient
factors. We are, however, unable to account for all
factors which may influence a patient’s decision to
take up the offer of a referral, such as individuals’ atti-
tudes towards health and risk.

We were unable to use data on patients with non-
diabetic hyperglycaemia in this analysis. The specific
diagnostic Read codes for non-diabetic hypergly-
caemia and the corresponding data set were only
introduced in 2016 and such records are incomplete
and inconsistent.’* This had two implications for our
study. The first was for the calculation of the popula-
tion at risk for use as the denominator. We used the
practice list size as the denominator, minus the number
of patients on the practice list with a diagnosis of type
2 diabetes, as we know that these patients could never
be eligible for the programme. Therefore, the defined
population at risk is much broader than the true popu-
lation of patients eligible for the programme. The
second was that we were unable to control for differ-
ences in need across practices in terms of differences in
the prevalence of non-diabetic hyperglycaemia among
their patients. Instead, we include the prevalence of
type 2 diabetes in the practice patient population,
as well as the age, gender and ethnicity composition
of the patient population, as proxies. Furthermore,
while we adjust for changes in capacity over time as
the programme was implemented, we do not adjust
for capacity constraints at the local level which may
impact the availability of places on the programme
in different areas. It was initially proposed that there
would be 20000 places available in the first wave,’”
and 100000 in each subsequent year, however refer-
rals have exceeded this nationally.*”

Implications and future research

From July 2020, a self-referral route was introduced
to the DPP via an online ‘know your score’ ques-
tionnaire and algorithm, which generates a risk score
for patients and invites them to fill out a registration
form if they are found to be high risk.’* Such tools
have the potential to improve the reach of prevention
programmes, but may exacerbate inequalities if they
are underused in some population groups, particularly
those for whom there are barriers to the use of digital
services.”” Financial incentives were introduced for
programme providers to encourage the recruitment
of patients with certain characteristics after the study
period we examined (from 1 April 2020 onwards).
Research is needed to assess the impact of these devel-
opments on inequalities in recruitment and retention
to the DPP. Future research is also needed to assess the
inequalities in the effectiveness of national prevention
programmes such as the DPP.
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Open access This is an open access article distributed in
accordance with the Creative Commons Attribution 4.0
Unported (CC BY 4.0) license, which permits others to copy,
redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link

to the licence is given, and indication of whether changes were
made. See: https://creativecommons.org/licenses/by/4.0/.

Commissioners of disease prevention programmes
should be aware that recruitment through primary
care practices may reinforce existing inequalities in
care provision. In order to mitigate this, commis-
sioners could provide additional support to lower
quality practices to aid identification and recruitment.
While financial incentives may seem like a potential
solution to this problem, we measured clinical quality
using indicators from the QOF which is itself a finan-
cial incentive scheme targeting quality improvement in
general practices. Our finding that referral rates were
positively associated with clinical quality as measured
by the QOF suggests that in this instance lower quality
practices may already be unresponsive to financial
incentives. Other levers or support mechanisms may
therefore be required, or alternative methods of
recruitment pursued.

Author affiliations

"Health, Organisation, Policy and Economics Research Group, Centre for Primary
Care and Health Services Research, The University of Manchester, Manchester,
UK

Melbourne Institute of Applied Economic and Social Research, The University of
Melbourne, Melbourne, Victoria, Australia

Twitter Beth Parkinson @bethparky24, Matt Sutton
(@MattXSutton and Rachel Meacock @RachelMeacock

Contributors BP conducted the analysis and wrote the initial
draft of the manuscript. All authors were involved in the
conception of the paper, designing the methodology and
editing the final manuscript. BP accepts full responsibility for
the work as guarantor.

Funding Evaluating the NHS Diabetes Prevention Programme
(NHS DPP): the DIPLOMA research programme (Diabetes
Prevention: Long-Term Multimethod Assessment) is an
independent research funded by the National Institute for
Health and Care Research (Health Services and Delivery
Research 16/48/07).

Disclaimer The views and opinions expressed in this study
are those of the authors and do not necessarily reflect those
of the National Institute for Health and Care Research or the
Department of Health and Social Care.

Competing interests None declared.
Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally
peer reviewed.

Data availability statement Data may be obtained from a third
party and are not publicly available. The DPP minimum dataset
used in this study was obtained from NHS England. The
authors are not permitted to share these data. All other data
used in this study are publicly available and referenced within
the manuscript and supplementary material.

Supplemental material This content has been supplied by the
author(s). It has not been vetted by BM]J Publishing Group
Limited (BM]) and may not have been peer-reviewed. Any
opinions or recommendations discussed are solely those of
the author(s) and are not endorsed by BM]J. BM] disclaims

all liability and responsibility arising from any reliance placed
on the content. Where the content includes any translated
material, BM] does not warrant the accuracy and reliability of
the translations (including but not limited to local regulations,
clinical guidelines, terminology, drug names and drug dosages),
and is not responsible for any error and/or omissions arising
from translation and adaptation or otherwise.

ORCID iDs

Beth Parkinson http://orcid.org/0000-0003-4120-0933
Matt Sutton http://orcid.org/0000-0002-6635-2127
Rachel Meacock http://orcid.org/0000-0001-8933-5058

REFERENCES

1

2

10

11

13

Sutherland K, Levesque J-F. Unwarranted clinical variation in
health care: definitions and proposal of an analytic framework.
J Eval Clin Pract 2020;26:687-96.

Corallo AN, Croxford R, Goodman DC, et al. A systematic
review of medical practice variation in OECD countries.
Health Policy 2014;114:5-14.

Fisher R, Dunn P, Asaria M, et al. Briefing: Level or not?
Comparing general practice in areas of high and low
socioeconomic deprivation in England [Internet]. London: The
Health Foundation, 2020. Available: https://www.health.org.
uk/publications/reports/level-or-not

Starfield B, Shi L, Macinko J. Contribution of primary care to
health systems and health. Milbank Q 2005;83:457-502.
Gravelle H, Morris S, Sutton M. Are family physicians good
for you? endogenous doctor supply and individual health.
Health Serv Res 2008;43:1128-44.

Mercer SW, Patterson J, Robson JP, et al. The inverse care law
and the potential of primary care in deprived areas. Lancet
2021;397:775-6.

Cookson R, Doran T, Asaria M, et al. The inverse care law
re-examined: a global perspective. Lancet 2021;397:828-38.
World Health Organisation. Global Action Plan for the
prevention and control of noncommunicable diseases 2013-
2020 [Internet]. World Health Organisation, 2013. Available:
https://apps.who.int/iris/bitstream/handle/10665/94384/
9789241506236 _eng.pdf?sequence=1&isAllowed=y
Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction
in the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl | Med 2002;346:393-403.

Lindstréom J, Louheranta A, Mannelin M, et al. The Finnish
diabetes prevention study (Dps): lifestyle intervention and
3-year results on diet and physical activity. Diabetes Care
2003;26:3230-6.

Aziz Z, Absetz P, Oldroyd J, et al. A systematic review of real-
world diabetes prevention programs: learnings from the last
15 years. Implement Sci 2015;10:172.

Catley D, Puoane T, Goggin K, ef al. Adapting the diabetes
prevention program for low- and middle-income countries:
preliminary implementation findings from lifestyle Africa.
Transl Behav Med 2020;10:46-54.

Graley CEM, May KF, McCoy DC. Postcode lotteries in public
health--the NHS Health Checks Programme in North West
London. BMC Public Health 2011;11:738.

Marmot M, Allen J, Boyce T, et al. Health Equity In England:
The Marmot Review 10 Years On [Internet]. Institute of
Health Equity, 2020. Available: https://www.health.org.
uk/sites/default/files/upload/publications/2020/Health%
20Equity%20in%20England_The%20Marmot%20Review%
2010%20Years%200n_full%20report.pdf

Marmot M, Allen J, Goldblatt P, et al. Fair society, Healthy
lives. The Marmot Review. [Internet]. Institute of Health

Parkinson B, et al. BMJ Qual Saf 2023;32:274-285. doi:10.1136/bmjgs-2022-014983

283

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" jooyasaboysnwseig
V11-Z39 uswiiedaq 1e G20z ‘9 aunr uo /wod fwg-AisyesAienby/:dny woly papeojumoqd "2zoz J18equadsq 9 uo £86¥T0-220Z-shblwa/9eTT 0T se paysiignd 1s.1) :fes rend g


https://twitter.com/bethparky24
https://twitter.com/MattXSutton
https://twitter.com/RachelMeacock
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-4120-0933
http://orcid.org/0000-0002-6635-2127
http://orcid.org/0000-0001-8933-5058
http://dx.doi.org/10.1111/jep.13181
http://dx.doi.org/10.1016/j.healthpol.2013.08.002
https://www.health.org.uk/publications/reports/level-or-not
https://www.health.org.uk/publications/reports/level-or-not
http://dx.doi.org/10.1111/j.1468-0009.2005.00409.x
http://dx.doi.org/10.1111/j.1475-6773.2007.00823.x
http://dx.doi.org/10.1016/S0140-6736(21)00317-2
http://dx.doi.org/10.1016/S0140-6736(21)00243-9
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/94384/9789241506236_eng.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1056/NEJMoa012512
http://dx.doi.org/10.2337/diacare.26.12.3230
http://dx.doi.org/10.1186/s13012-015-0354-6
http://dx.doi.org/10.1093/tbm/ibz187
http://dx.doi.org/10.1186/1471-2458-11-738
https://www.health.org.uk/sites/default/files/upload/publications/2020/Health%20Equity%20in%20England_The%20Marmot%20Review%2010%20Years%20On_full%20report.pdf
https://www.health.org.uk/sites/default/files/upload/publications/2020/Health%20Equity%20in%20England_The%20Marmot%20Review%2010%20Years%20On_full%20report.pdf
https://www.health.org.uk/sites/default/files/upload/publications/2020/Health%20Equity%20in%20England_The%20Marmot%20Review%2010%20Years%20On_full%20report.pdf
https://www.health.org.uk/sites/default/files/upload/publications/2020/Health%20Equity%20in%20England_The%20Marmot%20Review%2010%20Years%20On_full%20report.pdf
http://qualitysafety.bmj.com/

Original research

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Equity; 2010 [cited 2021 Dec 22]. (Strategic review of health
inequalities in england post-2010). Available: https://www.inst
ituteofhealthequity.org/resources-reports/fair-society-healthy-
lives-the-marmot-review/fair-society-healthy-lives-full-report-
pdf.pdf

Blane DN, Williamson AE, Macdonald S, et al. Prevention

in the 2020s: where is primary care? Br | Gen Pract
2020;70:376-7.

England NHS, England PH, Diabetes UK. NHS Diabetes
Prevention Programme. NHSDPP overview and FAQ.
[Internet]. 2016 Aug. Report No.: NHS England Publications
Gateway Reference 05728. Available: https://www.england.
nhs.uk/wp-content/uploads/2016/08/dpp-faq.pdf

Stokes J, Gellatly J, Bower P, et al. Implementing a national
diabetes prevention programme in England: lessons learned.
BMC Health Serv Res 2019;19:991.

McManus E, Elliott J, Meacock R, et al. The effects of
structure, process and outcome incentives on primary care
referrals to a national prevention programme. Health Econ
2021;30:1393-416.

NHS England. NHS Diabetes Prevention Programme National
Service Specification [Internet], 2016. Available: https://www.
england.nhs.uk/wp-content/uploads/2016/08/dpp-service-spec-
auglé6.pdf

NHS Digital. Quality and Outcomes Framework [Internet],
2020. Available: https://digital.nhs.uk/data-and-information/
publications/statistical/quality-and-outcomes-framework-
achievement-prevalence-and-exceptions-data

NHS Digital. Quality and Outcomes Framework, Indicator
definitions, 2018-19 [Internet], 2019. Available: https://files.
digital.nhs.uk/94/6 A59A5/qof-1819-ind-def.xlsx

NHS Digital. Quality and Outcomes Framework, Achievement,
prevalence and exceptions data 2018-19 [Internet]. NHS
Digital, 2019. Available: https://digital.nhs.uk/data-and-
information/publications/statistical/quality-and-outcomes-
framework-achievement-prevalence-and-exceptions-data/2018-
19-pas

National Institute for Health and Care Excellence. NICE
Impact Diabetes [Internet], 2018. Available: https://www.
nice.org.uk/media/default/about/what-we-do/into-practice/
measuring-uptake/impact-diabetes.pdf

NHS Digital. National Diabetes Audit - Report 1 Care
Processes and Treatment Targets 2018-19. Interactive report
England [Internet]. NHS Digital, 2020. Available: https://files.
digital.nhs.uk/7A/EF88C1/National%20Diabetes%20Audit%
202018-19%20Full%20Report%201%2C%20Interactive%
20Report%20England.xlsx

Care Quality Commission. The state of care in general
practice 2014 to 2017. Findings from CQC’s programme of
comprehensive inspections of GP practices [Internet]. Care
Quality Commission, 2017. Available: https://www.cqc.org.
uk/sites/default/files/20170921_state_of_care_in_general _
practice2014-17.pdf

Ipsos MORI. GP Patient Survey. National report 2019
Publication [Internet], 2019. Available: https://gp-patient.co.
uk/surveysandreports2019

Ipsos MORI. GP Patient Survey 2019. Technical Annex
[Internet], 2019. Available: https://gp-patient.co.uk/
downloads/archive/2019/GPPS_2019_Technical Annex_
PUBLIC.pdf

NHS Digital. NHS Payments to General Practice, England,
2018/19 [Internet], 2019. Available: https://files.digital.nhs.uk/
D8/A76FA9/nhspaymentsgp-18-19-csv.csv

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

British Medical Association. Focus on the global sum allocation
formula (Carr-Hill Formula). London: BMA, 2015.

Morris S, Goudie R, Sutton M, et al. Determinants of general
practitioners' wages in England. Health Econ 2011;20:147-60.
NHS Digital. General Practice Workforce, Final 30 September
2018, Practice level [Internet], 2018. Available: https://files.
digital.nhs.uk/34/2843B7/Final%20Sept%202018%20CSVs.
zip

NHS Digital. Patients registered at a GP practice October 2018
[Internet], 2018. Available: https://digital.nhs.uk/data-and-
information/publications/statistical/patients-registered-at-a-gp-
practice/october-2018

Office for National Statistics. 2011 Census: Aggregate Data
[Internet]. UK Data Service, 2020. Available: https://beta.
ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
Ministry of Housing, Communities and Local Government.
English Indices of Deprivation 2019 - LSOA Level [Internet].
Ministry of Housing, Communities and Local Government,
2019. Available: https://opendatacommunities.org/resource?
uri=http%3A%2F%2Fopendatacommunities.orgd2Fdata%
2Fsocietal-wellbeing%2Fimd2019%2Findices

NHS Digital. Patients Registered at a GP practice - October
2018: LSOA [Internet]. NHS Digital, 2018. Available: https://
files.digital.nhs.uk/E3/4BA294/gp-reg-pat-prac-lsoa-females-
males-oct-18.zip

Foot C, Naylor C, Imison C. The quality of GP diagnosis and
referral [Internet]. The King’s Fund, 2010. Available: https://
www.kingsfund.org.uk/sites/default/files/Diagnosis%20and%
20referral.pdf

O'Donnell CA. Variation in GP referral rates: what can we
learn from the literature? Fam Pract 2000;17:462-71.
McBride D, Hardoon S, Walters K, et al. Explaining variation
in referral from primary to secondary care: cohort study. BMJ
2010;341:c6267.

Booth HP, Prevost AT, Gulliford MC. Access to weight
reduction interventions for overweight and obese patients in
UK primary care: population-based cohort study. BMJ Open
2015;5:€006642.

Blane DN, McLoone P, Morrison D, et al. Patient and practice
characteristics predicting attendance and completion at a
specialist weight management service in the UK: a cross-
sectional study. BMJ Open 2017;7:¢018286.

Peckham S, Hann A, Kendall S, ez al. Health promotion and
disease prevention in general practice and primary care: a
scoping study. Prim Health Care Res Dev 2017;18:529-40.
Espelt A, Borrell C, Paléncia L, et al. Socioeconomic
inequalities in the incidence and prevalence of type 2 diabetes
mellitus in Europe. Gac Sanit 2013;27:494-501.

Chatzi G, Mason T, Chandola T, et al. Sociodemographic
disparities in non-diabetic hyperglycaemia and the transition to
type 2 diabetes: evidence from the English longitudinal study
of ageing. Diabet Med 2020;37:1536-44.

Devaraj SM, Napoleone JM, Miller RG, et al. The role

of sociodemographic factors on goal achievement in a
community-based diabetes prevention program behavioral
lifestyle intervention. BMC Public Health 2021;21:1783.
McGill R, Anwar E, Orton L, et al. Are interventions to
promote healthy eating equally effective for all? systematic
review of socioeconomic inequalities in impact. BMC Public
Health 2015;15:457.

Barron E, Clark R, Hewings R, et al. Progress of the healthier
you: NHS diabetes prevention programme: referrals, uptake
and participant characteristics. Diabet Med 2018;35:513-8.

284

Parkinson B, et al. BMJ Qual Saf 2023;32:274-285. doi:10.1136/bmjgs-2022-014983

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" Jooyosaboysnwselq
V11-Z39 uswiiedaq 1e G20z ‘9 aunr uo /wod fwg-AisyesAienby/:dny woly papeojumoqd "2zoz J18equadsq 9 uo £86¥T0-220Z-shblwa/9eTT 0T se paysiignd 1s.1) :fes rend g


https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
https://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
http://dx.doi.org/10.3399/bjgp20X711809
https://www.england.nhs.uk/wp-content/uploads/2016/08/dpp-faq.pdf
https://www.england.nhs.uk/wp-content/uploads/2016/08/dpp-faq.pdf
http://dx.doi.org/10.1186/s12913-019-4809-3
http://dx.doi.org/10.1002/hec.4262
https://www.england.nhs.uk/wp-content/uploads/2016/08/dpp-service-spec-aug16.pdf
https://www.england.nhs.uk/wp-content/uploads/2016/08/dpp-service-spec-aug16.pdf
https://www.england.nhs.uk/wp-content/uploads/2016/08/dpp-service-spec-aug16.pdf
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data
https://files.digital.nhs.uk/94/6A59A5/qof-1819-ind-def.xlsx
https://files.digital.nhs.uk/94/6A59A5/qof-1819-ind-def.xlsx
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data/2018-19-pas
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data/2018-19-pas
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data/2018-19-pas
https://digital.nhs.uk/data-and-information/publications/statistical/quality-and-outcomes-framework-achievement-prevalence-and-exceptions-data/2018-19-pas
https://www.nice.org.uk/media/default/about/what-we-do/into-practice/measuring-uptake/impact-diabetes.pdf
https://www.nice.org.uk/media/default/about/what-we-do/into-practice/measuring-uptake/impact-diabetes.pdf
https://www.nice.org.uk/media/default/about/what-we-do/into-practice/measuring-uptake/impact-diabetes.pdf
https://files.digital.nhs.uk/7A/EF88C1/National%20Diabetes%20Audit%202018-19%20Full%20Report%201%2C%20Interactive%20Report%20England.xlsx
https://files.digital.nhs.uk/7A/EF88C1/National%20Diabetes%20Audit%202018-19%20Full%20Report%201%2C%20Interactive%20Report%20England.xlsx
https://files.digital.nhs.uk/7A/EF88C1/National%20Diabetes%20Audit%202018-19%20Full%20Report%201%2C%20Interactive%20Report%20England.xlsx
https://files.digital.nhs.uk/7A/EF88C1/National%20Diabetes%20Audit%202018-19%20Full%20Report%201%2C%20Interactive%20Report%20England.xlsx
https://www.cqc.org.uk/sites/default/files/20170921_state_of_care_in_general_practice2014-17.pdf
https://www.cqc.org.uk/sites/default/files/20170921_state_of_care_in_general_practice2014-17.pdf
https://www.cqc.org.uk/sites/default/files/20170921_state_of_care_in_general_practice2014-17.pdf
https://gp-patient.co.uk/surveysandreports2019
https://gp-patient.co.uk/surveysandreports2019
https://gp-patient.co.uk/downloads/archive/2019/GPPS_2019_Technical_Annex_PUBLIC.pdf
https://gp-patient.co.uk/downloads/archive/2019/GPPS_2019_Technical_Annex_PUBLIC.pdf
https://gp-patient.co.uk/downloads/archive/2019/GPPS_2019_Technical_Annex_PUBLIC.pdf
https://files.digital.nhs.uk/D8/A76FA9/nhspaymentsgp-18-19-csv.csv
https://files.digital.nhs.uk/D8/A76FA9/nhspaymentsgp-18-19-csv.csv
http://dx.doi.org/10.1002/hec.1573
https://files.digital.nhs.uk/34/2843B7/Final%20Sept%202018%20CSVs.zip
https://files.digital.nhs.uk/34/2843B7/Final%20Sept%202018%20CSVs.zip
https://files.digital.nhs.uk/34/2843B7/Final%20Sept%202018%20CSVs.zip
https://digital.nhs.uk/data-and-information/publications/statistical/patients-registered-at-a-gp-practice/october-2018
https://digital.nhs.uk/data-and-information/publications/statistical/patients-registered-at-a-gp-practice/october-2018
https://digital.nhs.uk/data-and-information/publications/statistical/patients-registered-at-a-gp-practice/october-2018
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
https://opendatacommunities.org/resource?uri=http%3A%2F%2Fopendatacommunities.org%2Fdata%2Fsocietal-wellbeing%2Fimd2019%2Findices
https://opendatacommunities.org/resource?uri=http%3A%2F%2Fopendatacommunities.org%2Fdata%2Fsocietal-wellbeing%2Fimd2019%2Findices
https://opendatacommunities.org/resource?uri=http%3A%2F%2Fopendatacommunities.org%2Fdata%2Fsocietal-wellbeing%2Fimd2019%2Findices
https://files.digital.nhs.uk/E3/4BA294/gp-reg-pat-prac-lsoa-females-males-oct-18.zip
https://files.digital.nhs.uk/E3/4BA294/gp-reg-pat-prac-lsoa-females-males-oct-18.zip
https://files.digital.nhs.uk/E3/4BA294/gp-reg-pat-prac-lsoa-females-males-oct-18.zip
https://www.kingsfund.org.uk/sites/default/files/Diagnosis%20and%20referral.pdf
https://www.kingsfund.org.uk/sites/default/files/Diagnosis%20and%20referral.pdf
https://www.kingsfund.org.uk/sites/default/files/Diagnosis%20and%20referral.pdf
http://dx.doi.org/10.1093/fampra/17.6.462
http://dx.doi.org/10.1136/bmj.c6267
http://dx.doi.org/10.1136/bmjopen-2014-006642
http://dx.doi.org/10.1136/bmjopen-2017-018286
http://dx.doi.org/10.1017/S1463423617000494
http://dx.doi.org/10.1016/j.gaceta.2013.03.002
http://dx.doi.org/10.1111/dme.14343
http://dx.doi.org/10.1186/s12889-021-11844-z
http://dx.doi.org/10.1186/s12889-015-1781-7
http://dx.doi.org/10.1186/s12889-015-1781-7
http://dx.doi.org/10.1111/dme.13562
http://qualitysafety.bmj.com/

Original research

48

49

50

51

52

Campbell SM, Roland MO, Buetow SA. Defining quality of
care. Soc Sci Med 2000;51:1982:1611-25.

McShane M, Mitchell E. Person centred coordinated care:
where does the QOF point us? BMJ 2015;350:h2540.
Marshall M, Roland M. The future of the quality and
outcomes framework in England. BMJ 2017;359:j4681.

NHS Digital. Appointments in General Practice, October
2018 [PAS] [Internet], 2018. Available: https://digital.nhs.uk/
data-and-information/publications/statistical/appointments-in-
general-practice/oct-2018

NHS Digital. National Diabetes Prevention Programme
Pilot Study for the collection of data from GP practices in
England [Internet], 2017. Available: https://files.digital.

53

54

55

nhs.uk/publication/8/l/diabetes_prevention_programme -
pilot_study_findings.pdf

Penn L, Rodrigues A, Haste A, et al. NHS diabetes

prevention programme in England: formative evaluation of
the programme in early phase implementation. BM] Open
2018;8:¢019467.

NHS. Healthier You NHS Diabetes Prevention Programme
Self-referral model - FAQs for Healthcare Professionals
[Internet], 2020. Available: https://psnc.org.uk/norfolk-lpc/wp-
content/uploads/sites/61/2020/08/Healthier-You-self-referral-
FAQsvFINAL _.pdf

NHS Digital. What we mean by digital inclusion [Internet].
NHS Digital, 2021. Available: https://digital.nhs.uk/about-nhs-
digital/our-work/digital-inclusion/what-digital-inclusion-is

Parkinson B, et al. BMJ Qual Saf 2023;32:274-285. doi:10.1136/bmjgs-2022-014983

285

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" Jooyosaboysnwselq
V11-Z39 uswiiedaq 1e G20z ‘9 aunr uo /wod fwg-AisyesAienby/:dny woly papeojumoqd "2zoz J18equadsq 9 uo £86¥T0-220Z-shblwa/9eTT 0T se paysiignd 1s.1) :fes rend g


http://dx.doi.org/10.1016/S0277-9536(00)00057-5
http://dx.doi.org/10.1136/bmj.h2540
http://dx.doi.org/10.1136/bmj.j4681
https://digital.nhs.uk/data-and-information/publications/statistical/appointments-in-general-practice/oct-2018
https://digital.nhs.uk/data-and-information/publications/statistical/appointments-in-general-practice/oct-2018
https://digital.nhs.uk/data-and-information/publications/statistical/appointments-in-general-practice/oct-2018
https://files.digital.nhs.uk/publication/8/l/diabetes_prevention_programme_-_pilot_study_findings.pdf
https://files.digital.nhs.uk/publication/8/l/diabetes_prevention_programme_-_pilot_study_findings.pdf
https://files.digital.nhs.uk/publication/8/l/diabetes_prevention_programme_-_pilot_study_findings.pdf
http://dx.doi.org/10.1136/bmjopen-2017-019467
https://psnc.org.uk/norfolk-lpc/wp-content/uploads/sites/61/2020/08/Healthier-You-self-referral-FAQsvFINAL_.pdf
https://psnc.org.uk/norfolk-lpc/wp-content/uploads/sites/61/2020/08/Healthier-You-self-referral-FAQsvFINAL_.pdf
https://psnc.org.uk/norfolk-lpc/wp-content/uploads/sites/61/2020/08/Healthier-You-self-referral-FAQsvFINAL_.pdf
https://digital.nhs.uk/about-nhs-digital/our-work/digital-inclusion/what-digital-inclusion-is
https://digital.nhs.uk/about-nhs-digital/our-work/digital-inclusion/what-digital-inclusion-is
http://qualitysafety.bmj.com/

	Does recruiting patients to diabetes prevention programmes via primary care reinforce existing inequalities in care provision between general practices? A retrospective observational study
	Abstract
	Introduction﻿﻿﻿﻿
	Methods
	Study design and sample
	Outcome variables
	Explanatory variables
	Clinical quality
	Access
	Resources

	Control variables
	Statistical methods
	Robustness checks


	Results
	Descriptive statistics
	Regression results
	Robustness checks

	Discussion
	Relation to previous research
	Strengths and limitations
	Implications and future research

	References


