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Abstract

Background: Each year around 5–10% of people with non-diabetic hyperglycaemia will develop type 2
diabetes mellitus. Diabetes prevention is a national and global public health concern. Diabetes Prevention
Programmes, which seek to identify at-risk individuals and support entry to health improvement initiatives,
recognise that enhanced identification and referral of at-risk individuals is required within primary care and
beyond, through community-focused prevention approaches. We report an evaluation of a demonstrator site
for the NHS Diabetes Prevention Programme in the UK, which piloted an enhanced Primary Care referral
programme (sampling from patients identified as at-risk from general practice databases) and a Community
identification programme (sampling from the general population through opportunistic identification in
community locations) in an effort to maximise participation in prevention services.

Methods: We used mixed-methods evaluation to assess the impact of the two referral routes on participation in the
Diabetes Prevention Programmes in line with the RE-AIM Framework (Reach, Effectiveness, Adoption, Implementation
and Maintenance). Individual level patient data was descriptively analysed to assess identifications and eligible referrals
made in each route. Semi-structured interviews conducted with referral staff and key stakeholders were analysed using
thematic analysis and informed by Normalisation Process Theory.

Results: The nurse facilitated primary care referral route provided 88% of all referrals to the telephone DPP, compared
to the community referral route which provided 5%, and the proportion joining the programme was higher among
primary care referrals (45%) than community referrals (22%), and retention rates were higher (73% compared to 50%).
The nurse-facilitated route integrated more easily into existing clinical processes. The community programme was
impeded by a lack of collaborative inter-agency working which obscured the intended focus on high-risk populations
despite conversion rates (numbers identified at risk who entered prevention programmes) being highest in areas of
high deprivation.

(Continued on next page)

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: sarah.knowles@manchester.ac.uk
1NIHR Greater Manchester Collaboration for Leadership in Applied Health
Research and Care, Alliance Manchester Business School, University of
Manchester, Manchester, UK
Full list of author information is available at the end of the article

Knowles et al. BMC Health Services Research          (2019) 19:321 
https://doi.org/10.1186/s12913-019-4139-5

http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-019-4139-5&domain=pdf
http://orcid.org/0000-0002-0863-5866
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:sarah.knowles@manchester.ac.uk


(Continued from previous page)

Conclusions: The study demonstrates the interaction of components, with effective Adoption and Implementation
necessary to support Reach. The NPT analysis demonstrated the importance of consensus around not only the need
for such programmes but agreement on how they can be delivered. Future programmes should support inter-agency
communication and collaboration, and focus identification efforts on areas of high-risk.
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Background
Non-diabetic hyperglycaemia is a condition where
blood glucose levels are raised above normal levels,
but are not high enough for a diagnosis of type 2 dia-
betes mellitus (T2DM). Without treatment 5–10% of
people with NDH will go on to develop T2DM every
year [1]. Government data indicates that 3.8 million
people (9% of population) in England aged over 16
had diabetes in 2015, and 90% of those have T2DM.
T2DM can lead to an increased risk of developing
other cardiovascular health problems [2] and poses a
considerable economic burden. For example, In the
UK, a cost of £10billion per year to the NHS is esti-
mated, which would equate to around 9 % of the
total NHS budget [3]. Such costs and consequences
indicate that diabetes prevention is a priority concern
for public health.
In the UK the risk of T2DM rises with age, is slightly

higher in men than women, and is substantially higher
among people from South Asian and Black communities.
Deprivation is strongly associated with obesity, inactivity,
poor diet, smoking and poorly controlled blood pressure,
all of which are linked to T2DM risk [3]. Preventative
treatments, for example changes in lifestyle and behaviour
which lead to weight loss, are known to be effective. This
includes for example changes in diet and increasing phys-
ical activity, which have been shown to decrease the risk
of non-diabetic hyperglycaemia developing into T2DM by
50% [4, 5]. However, the asymptomatic nature of nondia-
betic hyperglycaemia combined with a lack of awareness
of diabetes symptoms can lead to under-diagnosis. Oppor-
tunities to identify those at-risk and offer effective pre-
ventative treatments are often missed [6].
In response, Diabetes Prevention Programmes (DPP)

have been developed and implemented worldwide [7,
8], with the aim of reducing the incidence of T2DM
through targeting those considered at risk of developing
it, and encouraging them to modify their lifestyle be-
haviours. Large randomised controlled trials of these
‘screen and treat’ programmes have demonstrated that
through a relatively modest weight loss of 5–7%, such
lifestyle interventions can reduce the risk of developing
T2DM by up to 58% [9]. This illustrates the importance
of weight loss in the prevention of T2DM, as the risk

of developing it in these studies reduced by 16% for
each kilogram of weight lost [7]. This also highlights
the role of obesity in the rise of T2DM, and supports
the targeting of weight reduction for the prevention of
the disease [4]. Although such results are promising,
notably these findings are from controlled trials and
pragmatic evaluation is still in its infancy.
Healthier You: The NHS Diabetes Prevention

Programme (NHS DPP) is being implemented in Eng-
land with the intention to offer 100,000 referrals per year
by 2020. The NHS DPP offers tailored, personalised help
to people at risk of diabetes (T2DM), aiming to reduce
the risk of type 2 diabetes through education on healthy
eating and lifestyle; help to lose weight and bespoke
physical exercise programmes [2]. People with
non-diabetic hyperglycaemia will be identified through
NHS Health Checks and registers in primary care.
During 2015–2016 seven demonstrator sites were

commissioned to test innovative approaches to
programme delivery, with a view to shaping the English
NHS DPP programme. One of the demonstrator sites
was in an urban setting in a city in North West Eng-
land. Rates of diabetes, deprivation and obesity were all
above the average for England. The demonstration site
adopted a DPP service, available to eligible patients (eli-
gibility assessed by the Leicester Diabetes Risk score)
which involved:

a) A tailored exercise programme – A structured 8
week programme delivered in community health
centres and other local venues by exercise trainers
employed by local government,

b) A telephone service – The core elements of the
phone calls involved educational messages, goal
setting and action planning as part of an 8
telephone call programme over a 9 month period,
which was loosely based on motivational
interviewing [10, 11]. The telephone service was
based in a local hospital, overseen by a diabetes
clinical team and delivered by non-clinical health ad-
visors, using a range of scripts to guide conversations
with patients.
Eligible patients could choose to attend one or both
programmes.
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One crucial aspect of public health evaluation is the
need for explicitly consider the ‘reach’ of the interven-
tion, meaning the number of eligible patients that an
intervention is delivered to, and explicitly considering
how programmes identify and refer those who could
benefit from the intervention. This can be neglected in,
for example, randomised controlled trials, as eligibility is
addressed in terms of inclusion or exclusion from those
identified to participate trial, rather than considering
broader reach in population terms (how effective the
programme is at identifying and recruiting eligible pa-
tients). The NHS DPP programme seeks to specifically
improve identification and referral of at-risk individuals,
evaluating the reach of innovative strategies targeted at
people who may be neglected by traditional pro-
grammes. Primary care or community campaigns tar-
geted towards the populations most at risk of T2DM
may prove fruitful in identifying people for referral to a
DPP. The demonstrator site had previously relied on re-
ferrals from GP practices and had experience of diffi-
culty in identifying sufficient people with NDH to refer
into the local DPP programmes. They adopted two in-
novative referral methods in an attempt to reach a broad
selection of the local at-risk population:

1. Community referral – Two public health
associated agencies proactively screened and tested
the general public at a number of locations across
the conurbation, to find people who were at risk of
T2DM.

2. Nurse facilitated primary care referral - A nurse
worked with local GP practices, to search through
patient records to identify people who were at risk
of T2DM. The nurse also held specialist clinics to
promote and refer suitable patients into the
intervention.

The aim of the study was to evaluate the impact of
these two novel interventions on the identification and
referral of people into diabetes prevention service, to
consider their impact on Reach, and also assess their
Adoption, Implementation and Maintenance. We there-
fore aimed to evaluate the effectiveness of the Reach of
these interventions, but have deliberately not described
this as ‘Effectiveness’ in the RE-AIM model to avoid
confusion over terms, given that Effectiveness in the
RE-AIM literature is typically used to describe impact
on clinical outcomes.

The RE-AIM framework
The RE-AIM framework has been applied to a variety of
public health problems, health promotion interventions
and chronic disease topics [12]. The framework promotes
a comprehensive analysis of factors affecting internal and

external validity, to aid in evaluation of public health pro-
grammes and also translation of findings to other settings
[13]. In the present study we aimed to use the framework
to understand the impact of two referral methods for in-
creasing recruitment to a diabetes prevention programme.
The framework was employed to support a synthesis of
qualitative and quantitative data that evaluated both
process and outcomes, and to enable us to make explicit
recommendations regarding delivery of the interventions
elsewhere to inform a national delivery programme. The
RE-AIM dimensions and corresponding research ques-
tions are presented in Table 1.
A review of diabetes self-management education inter-

ventions which employed the RE-AIM framework recom-
mended more formal evaluation of the process of both
implementation and adaptation (with particular attention
needed to adaptation to under-served populations), and
also called for greater attention to the community context
of such work [14]. Qualitative methods have been underu-
tilized in terms of explaining or contributing to RE-AIM
dimensions [12]. We employed Normalisation Process
Theory (NPT) to add greater depth of understanding to
the qualitative findings on Adoption, Implementation
and Maintenance by mapping the constructs of NPT to
the research questions addressed by the qualitative part
of the study. NPT is a model of the collective action re-
quired to integrate a new way of working into routine
service [15, 16].

NPT and RE-AIM constructs and questions
We integrated the NPT and RE-AIM constructs to
evaluate the following aspects of the programmes:

Adoption: how engaged are providers? What factors impact
on their engagement?
Coherence: Sense-making and shared purpose – do par-
ticipants agree on the need for the intervention and the
expected benefits?
Cognitive participation: The relational work that is

undertaken - are key people involved in driving the work
forward? Is there collective agreement on who should be
involved and their roles in the work?

Implementation: to what extent was the intervention
implemented as planned? What were the barriers to
implementation?
Collective action: Interactions and relationships be-
tween those involved in the work – are there effective
mechanisms for working together? Do those involved
have confidence in each other and agreement about pro-
cesses and division of labour?
Reflexive monitoring: Assessment and understanding

- Is there shared appraisal of the work, consensus on
worth and collective reconfiguration of practices?
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Methods
The two referral methods which were evaluated con-
sisted of:

1. Community referral – Two agencies were
commissioned to engage with the local community
and make referrals to the DPP: a local authority
health improvement team and a voluntary sector
organisation, both with previous experience of
similar public health promotion campaigns. They
set out to raise awareness of T2DM and conduct
initial diabetes risk scoring assessments, using the
Leicester Diabetes Risk Score. HbA1c finger prick
blood tests were subsequently offered to people
who scored medium-high on the diabetes risk score.
It was hoped this community approach would be a
way of targeting a broader spectrum of people at
risk of diabetes than primary care could find, in-
cluding those from ethnic minorities and deprived
areas where the populations are most at risk. The
two agencies had experience of working within the
local communities, with one of the agencies relying
on neighbourhood champions within the commu-
nity to assist with engagement.

2. Nurse facilitated primary care referral – A
qualified nurse, with previous involvement and
experience of the local telephone based service
attended a number (n = 16) of GP practices within
the city. The nurse searched through electronic
health records for Read codes that would indicate

people at risk of T2DM and work with the GP
Practice to invite these patients to group clinics,
held by the nurse within the GP Practice to discuss
referral to the NHS DPP.

Quantitative Evaluation
Design
Individual patient-level analysis of routine data relating
to identification and referral of patients to the DPP be-
tween October 2015 and March 2016, collected by three
service providers.

Population and data sources
Individual level patient data was recorded by three ser-
vice providers. The local authority recorded data on all
people who completed diabetes risk scores in commu-
nity settings during the study period. Data collection in-
cluded demographic information, diabetes risk score,
HbA1c, weight and details of any DPP referrals. The
hospital provided data on everyone who was referred to
the telephone DPP during the study period and the local
authority provided similar data on referrals to the exer-
cise DPP. Both services recorded the referral source,
take-up of the DPP service and number of sessions
attended. The datasets were anonymised by the data
providers and passed to the research team.

Analysis
There was no common personal identifier in use, so the
data were analysed as three separate datasets using Excel

Table 1 RE-AIM dimensions and corresponding questions

RE-AIM
Dimension

RE-AIM questions Study research question

Reach What percentage of potentially eligible participants are
recruited, and how representative are they?

How many people are judged to be at risk for IGR, and how many
were recruited?
How representative are those recruited of the local population?
How many people were recruited from high-risk populations?
Which treatments did participants enter?
Which referral route was most effective in recruitment of eligible
participants?

Effectiveness What impact did the programme have on targeted
outcomes?

Clinical outcomes for individuals were not evaluated in this study.

Adoption Which setting and intervention agents were involved
and how representative are they?

What features of the participating services were considered crucial
to delivery?
Did engagement vary across the different services?
What characteristics of services are required if the intervention was
to be adopted elsewhere?

Implementation Was there fidelity to the intervention, and what local
adaptation occurred?

What were the barriers and facilitators to delivering the
intervention as planned?
How did contextual factors impact on delivery?
How was the intervention tailored to different populations?
Was delivery adapted over time, and if so why?

Maintenance Individual level – extent to which behaviours are
maintained long term;
Institutional level – extent to which programme is
sustained over time.

Individual: which factors are associated with adherence to
treatment – does referral route impact on this?
Institutional: What factors will impact on continuation of the
programme?
What resources are considered necessary to improve delivery?
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and Stata 14. Data was summarised using descriptive
statistics; number (percentage) for categorical variables
and mean (SD) for numeric variables. Results for all
three data sources are presented using the Re-Aim
framework. Reach includes the numbers who were
approached, tested and referred, by referral route (com-
munity or GP) and whether the community campaign
was successful in targeting those at highest risk of dia-
betes. We present an analysis of the community referral
route in terms of factors associated with higher risk: age,
gender, ethnicity and deprivation [17], comparing those
referred with the local population. Unfortunately, com-
parison data on those referred from primary care was
not available. We also assessed the number of people re-
ferred to the two DPPs, as a proportion of those who
were approached, by referral route. Finally, maintenance
considers retention of people in the two DPPs. ‘Effective-
ness’ is not assessed as it typically refers to the impact of
a programme on clinical outcomes, which are not re-
ported here. Rather, the present study was concerned
with the effectiveness of the referral methods, and is
therefore reported as ‘Reach’.

Qualitative Evaluation
Design
Qualitative semi structured interviews and focus groups
were conducted with a purposively selected sample of 32
participants. In total, we conducted 21 individual inter-
views and 4 focus groups (3 groups with 3 participants
and 1 group with 2 participants).

Population and data collection
The sample was identified through liaison with service
leads in late 2015, to provide representation from all
stages of the pathway. It was designed to include deci-
sion makers/service leads as well as frontline workers in-
volved in the delivery of the services and staff working
in GP practices. A breakdown of the participant num-
bers is detailed in Table 2. All interviews and focus
groups took place between February and June 2016.
The topic guides (Additional file 1) were developed

based on the evaluation aims and through discussion
with key stakeholders including commissioners and ser-
vice managers, to identify important issues to explore.
Participants provided written consent prior to taking
part. All interviews were recorded and transcribed

verbatim, and supplemented by field notes taken by the
interviewers. Transcription was performed by an inde-
pendent service.

Analysis
We analysed the data using the Framework approach.
Data were entered into NVivo for organisation and cod-
ing. The framework was derived explicitly from the topic
guide and consisted of thematic categories of:

1. Experiences of implementation of the referral
process, including inter-organisational working and
data sharing.

2. Acceptability to staff themselves
3. Perceived acceptability for the public,
4. Perceived benefits
5. Perceived risks/challenges,
6. Suggestions for improvement.

Initially, the 3 researchers conducting the analysis each
openly coded a subset of 3–5 transcripts. This enabled
familiarisation with the data, unrestricted by the a priori
framework, including analysis by a researcher who was
external to the evaluation team and had not conducted
any interviews (in order to include the perspective of
someone outside the study), to check whether there
were findings which did not fit into the original categor-
ies. All researchers agreed that the framework categories
adequately reflected the prominent issues in the data,
and no additional categories were needed. The frame-
work was then applied by the 3 researchers independ-
ently to the entire sample (with each transcript coded by
2 researchers). A consensus meeting was then held with
the wider study team (including all authors) to agree on
a final interpretation of the data and the core themes
(these are represented in Column 3 of Tables 3 and 4).
We subsequently applied the NPT constructs of coher-

ence, cognitive participation, collective action and reflex-
ive monitoring through selective coding of data in the
original framework (Column 4 of Tables 3 and 4). The
rationale for this secondary coding was two-fold: firstly,
to consider the generalisability of the specific results be-
yond this context by employing an established concep-
tual framework. Secondly, to use the framework to more
deeply explore the core themes, reflecting on mecha-
nisms of action underpinning the overall findings, and
therefore link the qualitative and quantitative analyses to
produce a more complete explanation. A consensus
meeting was held with all team members, including the
original coders and all who had conducted interviews, to
agree on interpretation and application of the NPT
framework to the original data and again consider
whether any key issues had been excluded.

Table 2 Breakdown of interview and focus group participants

Community referral service 16

Decision makers and service leads 8

Primary care 6

Exercise 2

Complete sample size 32
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Table 3 Thematic Analysis of Primary Care data

Topic Exemplar Data Initial interpretation & analysis Interpretation with NPT
Constructs

1. Adoption: engagement of
providers

1a) Coherence: consensus,
agreement and congruence
around shared purpose

“GPs [General Practitioners] are
interested in health promotion
and disease prevention, but
actually they’ve already got a
load of stuff to do with people
who are already ill.” Primary
focus group 1
“I think we’re very restricted
time-wise because of staffing to
sit down with patients to im-
part that information and utilis-
ing the services that are setup.”
Primary 3

Value of prevention
recognised but accompanied
by perception that practices
themselves are under-
resourced to deal with this.

High coherence, with all
participants agreeing on the
need for a prevention
programme with patients at
risk of diabetes, and
agreement that existing
practice resource was
insufficient.

1b) Cognitive participation:
roles and relationships

“You need to be a healthcare
professional, yeah … You’ve got
to interpret the blood results,
look at the patient records to
see if they’re suitable.” Lead 5
“Having somebody that knew
about diabetes … and able to
make decisions at a higher
level. You need that gravitas of
someone who’s clinically
trained. The patients respect
that more.” Primary focus
group 1
“I put together flowcharts for
our surgery about what to do
around blood sugar, I adapted
the stuff that the nurse
facilitator had originally sent
me and I did a flowchart for
staff on how to refer so I’ve
done quite a lot of work … It’s
taken months of implementing.”
Primary 3

The support of the NF (Nurse
Facilitator) was viewed by
practices as providing
additional full capacity to co-
ordinate and deliver referrals
(as opposed to supporting the
practices to do this
themselves).
Perceived as essential that the
role was for a Nurse, who
could interact with the clinical
systems and with patients in a
clinical capacity.
Practices which did not
receive full support reflect on
complexity and burden of
referral process.

Cognitive participation was
straight-forward given that
consensus was that the NF
needed to act independently
rather than requiring add-
itional work by the practice
staff. There was also agree-
ment that the nurse facilitator
was the appropriate role, as
the person offering support
needed to be clinically trained.
In those practices where the
full support of the NF was not
provided, practices instead
reflected on the burden
created by referral, again
demonstrating that cognitive
participation for these
participants centred around
the difficulty of practices
themselves trying to do the
work and therefore needing
full support.

2. Implementation and barriers
to implementation

2a) Collective action:
relationships and confidence
in each other

“A lot of [GPs] felt that the
education they already gave
them [patients] was adequate
… so their question was why
should we refer in?... But when
you then explain how you go
into things in great detail [in
the telephone service] and what
we actually do, they could see
what’s going on.” Lead 5

The NF role as part of the
telephone service increased
understanding of the service.

The model of NF was simple
to implement in comparison
to the community route given
that a need for collective action
was largely avoided – the role
of the NF in conducting the
work in practices and liaising
directly into the telephone
service meant the interactions
were simplified. The NF’s dual
role as part of the telephone
service itself further embedded
trust in the process by being
able to directly communicate
value to GPs.

2b) Reflexive monitoring:
extent to which there is a
shared understanding about
the intervention.

“It’s certainly built up
relationships. I still get emails
now from doctors in different
practices and practice nurses, so
they’re now aware of the service
which before they may not
have been... … they now know
that they’ve got somebody to
contact if they need the help …

Participants again reflected on
the value of the NF being
integrated with the telephone
service itself, which provided
reassurance and an accessible
way to clarify issues regarding
referral and the service.
Possible changes to the
telephone service intervention

Reflexive monitoring was
supported by the NF being
the person performing the
referrals and also part of the
telephone service itself,
providing a clear means for
staff to understand the value
of the service. However, this
may be undermined if primary
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It was agreed that the constructs had immediate face
validity regarding the core themes, and selective coding
into the framework was used to develop further insights
into adoption and implementation.

Results
Reach – comparison of community and primary care
identification
How many people are judged to be at risk for IGR, and how
many were recruited?

a) Community.
Staff from the community agencies completed a
diabetes risk score [18] for 1162 people. The
diabetes risk score had four categories: low risk,
increased risk, medium risk, and high risk of
developing T2DM. Among the 1162, 791 people
(68%) scored medium or high, suggesting that they
should be offered a blood test (Table 5). HbA1c
blood tests were completed for 746 people. Of
these, 740 (99%) were for people who were medium
or high risk and only 6 (1%) were for people at low/
increased risk (Table 5). There were 51 people at
medium or high risk who were not given a blood
test, and no reasons were given. Among the 746
people who had blood tests done, 71 (10%) had
NDH and 18 (2%) had diabetes. The remainder
were normal results. The number of people who
were referred to a diabetes prevention programme
was 66 people (63 NDH, 1 diabetes and 2 not tested),
6% of those who completed a diabetes risk score.

b) Primary care.
In total 883 people were referred from 46 primary
care practices to the two diabetes prevention
services. A nurse facilitator searched electronic
records to identify suitable patients in 16 practices,
and held clinics in 13 of those practices. Of these
883 primary care referrals, 774 (88%) came from 16
practices where there had been some engagement

with a nurse facilitator and 109 (12%) came from
the other 30 practices.

How representative are those recruited of the local
population?
The motivation for introducing the community ap-
proach was to expand the number of referrals, over and
above those identified in primary care, and to find indi-
viduals most at risk of diabetes.

a) Age: Completion of risk scores and referrals to the
DPP were far higher among older people, with
almost half of referrals (46%) aged over 70.

b) Gender: Both the risk scores and the referrals show
a large imbalance of women, who made up 65% of
all risk scores and 68% of all referrals.

c) Ethnicity: 7% of those who completed risk scores
were Black and Minority Ethnic (BME), and 16% of
referrals were BME, compared to the the
proportion of BME in the local population (10%).

d) Deprivation: r The mean number of risk scores
completed per ward was 41 in the five most deprived
wards and 75 in the five most affluent wards.

Diabetes prevalence
The research population had a high rate of T2DM, with
15 out of 19 wards having a diabetes prevalence that
exceeded the English prevalence rate of 5%. T2DM preva-
lence varied across the city, ranging from 4.4 to 7.9%. Of
the five areas with a prevalence of over 7%, only one had
very high levels of community risk score completion.

Reach – comparison of recruitment into the intervention
How many people were recruited?
People could either be referred into a telephone DPP or
an exercise DPP, and could later attend both services. Of
the patients referred to the telephone DPP, 169 were re-
cruited to a randomised controlled trial and are not in-
cluded in this analysis. Referrals to the DPPs and the

Table 3 Thematic Analysis of Primary Care data (Continued)

Topic Exemplar Data Initial interpretation & analysis Interpretation with NPT
Constructs

I think once you’ve got that link
they will be more receptive to
referring in and the services and
helping the patients.” Lead 5
“I’d refer to our Health Care
Assistant [HCA] … they’d get a
face-to-face with a HCA. I could
understand if I was getting
some diabetic input … If it’s just
for a chat on the phone then I
wouldn’t refer. If it was just to a
health care person then I’d do
that in-house.” Primary focus
group 1

itself (removing a first contact
with a Diabetes Specialist
Nurse) may threaten the
evaluation of the service as
useful, and consequently the
need for referral.

care staff felt that patients
would not benefit from
additional specialist input,
demonstrating how
congruence (perceived value)
can be reflectively reassessed
and may decrease cognitive
participation and collective
action.
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Table 4 Thematic Analysis of Community Referral data

Topic Exemplar Data Initial interpretation & analysis Interpretation with NPT Constructs

1. Adoption: engagement
of providers

1a) Coherence:
consensus, agreement
and congruence around
shared purpose

“[The CCG – Clinical Commissioning
Group] I think are really supportive of
community based interventions. They
appreciate that it brings something
different to the table.” 0I9 (Community
Service Lead)
“The intervention we’re being asked to
signpost into is an intervention that’s
based in secondary care services at the
hospital, and yet these people aren’t
ill...So the whole fundamental way they
think about it is to treat people in a
clinical way, and it goes against the
ethos and the way that we would work”
0030 (Community referral provider
focus group)
“It’s really frustrating for our staff and
demotivating when they’re seeing
budget cuts continually in this service
and then they’re seeing another service
being commissioned to do what they
were doing” 0030 (Community referral
provider focus group)

Buy-in to the need for community
referrals at all levels. Both Community
agencies referred to similar benefits in
comparison to clinical referrals
(proactive, raising awareness, being
more approachable) and similar
requirements (flexibility, the
importance of local knowledge)
Tensions between the community and
clinical services regarding their
different approaches, and tensions
between the two community services
in the context of limited funding,
Unclear on value of both community
services working together, what this
added.

There was coherence from all
participants (frontline workers,
managers, and commissioners) for the
need for community referral as a
different way of working and the likely
benefits. However, there was a lack of
coherence regarding how this would
be achieved and the value of the two
community services working together.

1b) Cognitive
participation: roles and
relationships

“I think communication and an
understanding of peoples roles, and a
understanding of how people fit in, into
the whole process, I think that was our
kind of key. And some people maybe
had a misunderstanding of what the
role was … I would of liked … the
expectations in place and then start, …
getting expectations drawn up between
the different parties” 033 (Community
referral provider co-ordinator)
“I didn’t get...personally didn’t get my
head round Care Call until much later
into the pilot. How does it work? How
does that link up with the case finding?”
019 (Community referral provider
service lead)

Lack of clarity about how the
collaboration would work in practice
and how the different services were
expected to work together.

Cognitive participation was problematic.
The services involved did not share
understanding about the work to be
done (both the collaboration between
the community services and the
interaction between the community
services and Care Call) and the
processes required, and in the early
stage of the pilot had not been
brought together to collectively
resolve the issues

2. Implementation and
barriers to
implementation

2a) Collective action:
relationships and
confidence in each other

“It’s really fragmented and broken down.
There’s loads of different people involved
in it and nobody knows what anybody
else is doing.” 0030 (Community referral
provider leads focus group)
“One of the problems has been
communication …. I think sometimes
when you’ve got a service like [Care
Call]that’s very clinical and it’s almost
quite a closed system and they know the
referrals they’re getting through is very
clean, I don’t think they understand how
difficult it is for us to actually case find
in the community.” 0030 (Community
referral provider leads focus group)
“After speaking to [leads] they just said
to me get out as much as you can and
get as many people as you can … the
fact of working with [the other service]
and them referring in, I don’t really get
where all that’s working together.” (042

The lack of agreement on how to
work together meant that provision
was fragmented rather than
collaborative, and divisions between
the services were maintained.
This had 2 impacts on the referral
process itself
1. Care Call were unprepared for the
different referrals received from the
community services. The community
services felt that Care Call did not
understand the work they were doing
and had unrealistic expectations about
what could be provided (for example,
NHS Numbers) which led to delays in
referrals being processed.
2. The focus on targeting was
obscured by a focus on each service
trying to “make up the numbers”
rather than working effectively to co-
ordinate the work required.

Collective action was not achieved –
the division of labour and mechanisms
for working together were unclear. The
services did not have confidence in
each other which led to delays and
meant that the focus on targeting
high-risk areas was partly abandoned.
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numbers who started on the programmes are sum-
marised in Tables 6 and 7. During the research period,
724 people were referred to the telephone DPP and 139
were referred to the exercise DPP. There was some over-
lap in these numbers, with 81 people attending both
DPP services. A total of 782 people were referred into
DPP services.
Once referred, 334 patients (46% or referrals) started the

telephone DPP, by completing the first call; 65 patients
(68% of referrals) started the exercise DPP, indicating a
higher take-up rate for the exercise programme.

Which referral route was most effective in recruitment of
eligible participants?
In the telephone DPP service, 87% of referrals came from
the 16 general practices that had the additional support of
a nurse facilitator, 8% from other 30 GP practices and 5%
were community referrals. The conversion rate from mak-
ing the referral to programme starts was 69% in the un-
supported GP practices, 45% in the supported practices
and 22% in the community referrals. (Table 6) This

indicates that the support of the nurse facilitator was the
most effective method of generating referrals to the tele-
phone service, although a higher proportion of the re-
ferrals were converted into starts on the unsupported
GP route.
When the exercise DPP service was set up, referrals

could only be made by the telephone DPP provider, so it
is unsurprising that 65% of referrals came from that
route, 16% were community referrals, 17% from sup-
ported GPs and 2% from other GPs. The conversion rate
from making the referral to actual programme starts was
71% in the supported GP practices, 100% in the unsup-
ported practices, 55% in the community referrals and
70% in referrals from the telephone DPP. Community
referral was therefore least effective in the conversion of
referrals to programme starts.

Adoption and implementation
We present the results for Adoption and Implementation
together, as both were explored through the qualitative data

Table 4 Thematic Analysis of Community Referral data (Continued)

Topic Exemplar Data Initial interpretation & analysis Interpretation with NPT Constructs

Community referral provider frontline
worker)
“While we are trying to target sometimes
you don’t try to target too much. You’ve
got to hit the numbers.” (028
Community referral provider frontline
worker)

2b) Reflexive monitoring:
extent to which there is a
shared understanding
about the intervention.

“What’s been useful is the meetings that
we’re having with [clinical service]
around this project because we’ve
relayed that information and we’ve
actually had people from there attend
and we’ve been able to put those to
them and say, you know, we want the
feedback.”
(Community referral provider frontline
focus group)
“When we’re [community agencies]
working together it’s really important
that we know what they want but it’s
also very important for them to tell us
what they want... So communication is,
we’ve learnt a lot from this about how
different we work together” (Community
referral provider frontline focus group)

Over the course of the pilot, the
services all made efforts to improve
their communication and understand
each others’ roles. This led to an
appreciation of the need to collectively
understand the issues from each
others perspective in order to resolve
them.

Reflexive monitoring emerged as key
over the course of the pilot, with
services needing to come together
directly to share their experiences and
preferred ways of working, and revise
processes where required, including
establishing mechanisms for further
feedback. The learning in terms of
understanding each service and how
to work together was highly valued
but took time to develop.

Table 5 Community agencies - diabetes risk scores and HbA1c blood tests

Diabetes risk score category Number with risk score (% of total) Number given blood tests (% of those with risk score)

No risk score done 1 (0%) 0 (0%)

Low/increased risk 371 (32%) 6 (2%)

Medium risk 517 (44%) 468 (90%)

High risk 274 (24%) 272 (99%)

Total n = 1163 n = 746 (64%)
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collection and analysis, and interpreted using the NPT
framework.
The most prominent themes in the data concerned:

� Perceived value of the new referral methods
� Tensions in regard to inter-organisational working
� Discrepancies between the service leads focus on

targeting and how this was described by front line
workers for the community route

� The need for direct communication between the
organisations to resolve process issues

The above themes are reflected in Column 3 of Tables 3
and 4. Further analysis supported by NPT (Column 4 of
Tables 3 and 4) enabled us to:

1. More explicitly consider coherence between
participants in terms of understanding and valuing
the work processes required, which consequently
directly impacted on cognitive participation and
collective action.

2. Consider interactions between the themes, with
coherence and reflexive monitoring appearing to
underpin cognitive participation and collective
action, and the implications of this for future pilots
(Implementation as hindered by lack of engagement
with the processes, and reflective feedback between
agencies being key to resolving such issues.)

In the primary care route (Table 3), the explicit ac-
knowledgement by all actors that practices themselves
were under-resourced to perform the work (coherence)
and consequently the need for additional support specif-
ically from the Nurse Facilitator (cognitive participation)
meant that there was agreement about how the work
should be done (collective action). The primary care

route operated within the established clinical ecosystem,
making the referral to the telephone service easier, and
the Nurse Facilitator’s direct role in the telephone ser-
vice itself also increased trust in the process. This con-
trasts with the community referral (Table 4), where
there was a lack of consensus (coherence) on the need
for the separate organisations to work jointly (cognitive
participation), hindering integrated working (collective
action). Referral into the telephone service was further
complicated by being outside typical clinical systems.
This directly undermined ‘Reach’, as it led to delays in
referrals being accepted and as the focus on targeting
high risk communities was lost. In both cases, the im-
portance of reflexive action was evident with opportun-
ities for feedback and revision of processes considered
crucial to improving delivery.
However, it was apparent from the interviews with pri-

mary care that the high coherence could be negatively
impacted by two particular changes to the process.
Firstly, practices which did not receive full support (in
the form of clinic visits) were less likely to see the route
as beneficial, which is consistent with the notion that
this coherence was based on the perceived need for
greater support and recognition that practices them-
selves were under-resourced. Secondly, it emerged dur-
ing the interviews that possible changes to the telephone
service itself may impact on ‘buy in’. Over the course of
the pilot, the telephone service moved from providing
initial contacts with a Specialist Diabetes Nurse to pro-
viding all contacts through Health Support Workers.
Some primary care participants suggested that this
would reduce their willingness to refer given that they
perceived the benefit for patients as being the contact
with specialists which they otherwise would not receive.
This further demonstrates the importance of coherence
(in this case, the perception of additional value of the

Table 6 Telephone DPP: number of patient referrals, starts and completions, by referral route

Source of referral Referred Started (% of referred) Completed (% of started)

GP nurse facilitator 633 288 (45%) 212 (74%)

Other GPs 55 38 (69%) 27 (71%)

Community 36 8 (22%) 4 (50%)

Total 724 334 (46%) 243a (73%)
a2 patients were still in service

Table 7 Exercise DPP: number of patient referrals, starts and completions, by referral route

Source of referral Referred Started (% of referred) Completed (% of started)

GP nurse facilitator 24 17 (71%) 14 (82%)

Other GPs 3 3 (100%) 2 (67%)

Community 22 12 (55%) 9 (75%)

Telephone DPP 90 63 (70%) 55 (87%)

Total 139 95 (68%) 80 (84%)
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referral route beyond what practices already offered) as a
key component in engagement.
NPT constructs are not intended to be linear, but

interact dynamically. The data demonstrate however that
without the ‘bedrock’ of coherence, cognitive participa-
tion and subsequently collective action are limited. Re-
flexive action emerged as essential, particularly in the
community referral route, for providing the opportunity
for stakeholders to dynamically revise processes and in-
crease understanding of the different roles and ways of
working.

Maintenance
Individual: which factors are associated with adherence to
treatment – does referral route impact on this?
We aimed to examine maintenance at both an individual
and organisational level. Individually, we were interested
in whether the different referral routes had different im-
pacts on individual patients sustaining their engagement
with the DPP interventions, summarised in Tables 6 and
7. Overall, DPP retention rates were high: patient who
started the programme often stayed to the end. On the
telephone DPP, 243 people (73% of starters) completed
the programme. On the exercise DPP, 80 people (84% of
starters) completed the programme. Completion rates

on both programmes were lower for patients from the
community referral route (50% in the telephone DPP
and 75% in the exercise DPP), but this is based on small
numbers of community referrals, so the result must be
treated cautiously.
The qualitative data also provides insight into the pro-

cesses likely to hinder or support sustainability of the inter-
ventions. Beyond initial resources (actors with appropriate
expertise in clinical or community settings) and initial com-
munications to establish a shared understanding of the
need for the interventions, there is a need for sustained,
supported interaction to enable process issues to be re-
solved. Adaptations over the course of delivery also need to
be assessed for their impact on initial buy-in, as in the case
(discussed in the previous section) of potential changes to
which staff delivered the primary care intervention.

Discussion
Summary of findings
We used the RE-AIM framework to synthesise
quantitative and qualitative evaluation data to inform un-
derstanding of delivery of pilot diabetes prevention ser-
vices in the North of England. We summarise the key
findings relating to Reach, Adoption, Implementation and
Maintenance in Table 8. We then discuss the implications

Table 8 Summary of key findings

RE-AIM
Dimension

Key Findings

Reach • The community campaign completed diabetes risk scores with 1162 people, and blood tests with 746 people, of which 71 were
diagnosed with NDH and 66 (6%) were referred to a local DPP. The conversion rate was disappointing, suggesting that the
community campaign was not particularly effective.

• There were 883 referrals to the DPP from primary care A nurse facilitator undertook electronic searches and/or clinics in 16
practices and thisresulted in the referral of referred 774 (88%) patients to the DPP. The remaining 109 (12%) were referred from
the 30 practices without support from the nurse facilitator. This suggests that the addition of the nurse facilitator was effective in
producing more referrals.

• Within thecommunity referral route, of the completed diabetes risk scores, 46% were with people over 70, 65% were for women,
7% were for someone from an ethnic minority and rates of completion were higher in the least deprived wards and those with
lower rates of diabetes. This suggests that further targeting to high risk groups would be beneficial.

• The community campaign led to 8 people starting the telephone DPP (22% of those referred). The facilitated GP route
(16 practices) led to 288 people starting the telephone DPP (45% of those referred). The GPs without extra facilitation
(30 practices) led to 3 people starting the telephone DPP (100% of those referred).

Effectiveness Not assessed in this study.

Adoption • Adoption of the intervention itself was strongly supported by the professionals involved in delivery, with consensus around the
need for additional resource to support identification in primary care, and the need for community-focused organisations to
expand identification beyond clinical settings.

• However, in the community service, a lack of buy-in to the need for collaborative working hindered inter-agency collaboration
in the early stages of delivery.

Implementation • The facilitated GP route was comparatively easier to implement, with the role of the nurse facilitator well understood and
integrated into existing processes. The community services, due to lack of consensus around the value and processes of
collaborative working, did not work in the integrated way intended. Resulting pressures impacted Reach, as there was a lack of
fidelity to the intended focus on high-risk patient populations.

• Adaptations over time had the potential to impact both routes, both positively and negatively. In the community services,
collaboration was enhanced through deliberate efforts to improve inter-agency working. In the GP route, changes to staff i
nvolved may undermine trust in the process.

Maintenance Once people had started in a DPP programme, the retention rates were fairly high, with 73% of people completing the telephone
DPP and 84% completing the exercise DPP. Retention rates were lower among the community referrals (50% in the telephone
DPP and 75% in the exercise DPP), but this is based on small numbers of community referrals, so the result must be
treated cautiously.
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for policy and practice, with particular consideration of
how interventions to improve Reach can anticipate chal-
lenges to Adoption and Implementation. Finally we report
the limitations of the current study.

Implications for Policy & Practice
Internationally within the USA, Finland, China and India
[19–22] large clinical trial-based lifestyle focussed inter-
ventions have shown delays to, or prevention of progres-
sion to, T2DM, in a significant proportion of patients.
Beyond demonstrating the effectiveness of such inter-
ventions, it is now necessary to identify the most effect-
ive ways to deliver diabetes prevention services. The
present findings give insight into the organisational and
delivery challenges that are likely to be encountered in
the UK and beyond. Specifically, meeting public health
challenges will increasingly require collaborative effort
between multiple organisations, and particularly joint
working across clinical and non-clinical settings. Part-
nership working is one the six components of effective
public health interventions [23], and the present study
exposes barriers to achieving effective collaboration in
public health contexts. Collaboration efforts can be
undermined by tensions between organisations, particu-
larly in the context of reduced funding and between
clinical and non-clinical services. These collaborations
themselves may be the ‘new ways of working’ that orga-
nisations struggle to implement, as opposed to adopting
a new intervention itself. Our findings are consistent
with a recent evaluation of diabetes prevention in the
UK which found that understanding role allocations and
clarity in procedures was essential to maximising referral
pathways [24].
The findings do however indicate ways in which these

challenges can be addressed. Firstly, supporting under-
standing of the added value of collaboration and appreci-
ation of the benefits of joint working is essential from the
outset, and needs to be communicated to all levels of the
organisation. Secondly, providing mechanisms and spaces
for direct reflexive feedback is vital. The data demonstrate
that effective collaboration requires suitable development
time to enable cycles of reflection and shared learning to
take place and impact on delivery. As well as overcoming
practical barriers, for example around information shar-
ing, this can also be necessary to achieve shared under-
standing of respective roles and contributions, which, in
the present study, proved fundamental to effective part-
nership working. NPT has recently been expanded to ex-
plicitly focus on change over time [25], and elsewhere we
have highlighted the importance of describing how inter-
ventions change over time [26]. Our findings demonstrate
that implementation effects need to be understood as dy-
namic, to capture both unintended impacts (delays in

referral between agencies) and active efforts (joint meetings
to resolve issues) that contribute to implementation
success.
There is a recognised need for public health pro-

grammes to reach beyond clinical settings. Primary care
will always be an important source of referrals, and it is
comparatively easier within general practices to search
for eligible patients (using information about risk already
available) and approach them about referral. Community
referral faces the far greater challenge of how best to
identify people in a general population who might be at
risk of diabetes with no prior risk information, test their
eligibility and persuade them of the need to attend a pre-
vention programme. The present study has identified
specific issues that will need to be addressed to for com-
munity services to rise to this challenge. Firstly, targeting
of high-risk populations will be essential both to address
unmet need in such groups and also to most efficiently
use resources and ensure high conversion rates. Pro-
grammes which have focused on high-risk populations
have found community screening to be effective [27].
Secondly, the difficulties of referral between clinical and
non-clinical settings must be recognised and addressed.
Data collection and integration can present barriers to
diabetes prevention efforts [20], and the present study
demonstrates that this problem may be exacerbated
when non-clinical services are involved.
The qualitative findings demonstrated a failure to

maintain a focus on at-risk groups, and the quantitative
results suggest that further targeting to high risk groups
could be considered. However, it is important to note
when interpreting the data on Reach that we do not have
data on the number of approaches made: it is possible
that engagement activity was targeted towards those
most at risk, and staff found it more challenging to per-
suade people to complete risk scores.

Limitations
The services involved in referral had commissioned the
service themselves so the study cannot shed light on
differences in adoption between organisations, for ex-
ample understanding why some providers would
choose not to participate. The NPT analysis neverthe-
less demonstrated that the complexity of adoption in
practice goes beyond organisations opting in or out of
delivery, but includes which elements of an interven-
tion can be engaged with, and engagement between
participating organisations.
The topic guides were focused specifically on ques-

tions of interest to the study funders, which may have
restricted the scope of the interviews and be respon-
sible for the framework capturing all the participant
data (as issues outside of this were not elicited in the
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interview). However, we used the topic guides in a
semi-structured manner and explicitly asked partici-
pants to discuss issues they felt were important and
raise issues that we may have missed. The breadth of
the sample, and the multiple interviewers, again
added diversity to the process. Rather than being the
result of restriction, the ‘fit’ between the data and the
framework may reflect the value of coproducing the
topic guides with stakeholders, who were able to
identify issues that had arisen or were likely to be im-
portant. Furthermore, the results were consistent with
NPT, supporting the generalisability of the findings
beyond this specific context.
The quantitative analysis is based on observational data,

and caution is needed in interpretation of differences be-
tween the different referral routes and between the two
DPP service providers, particularly given that we were un-
able to perform statistical comparisons. The three observa-
tional datasets were collected by three service providers,
and it was not possible to match them together: we have
tried to avoid any double counting, or at least report where
it may occur, but this may not be exact.
We did not address the Effectiveness of the programme,

and although we have provided reflections from the data
on Maintenance, it should be acknowledged that the study
was of a time-limited pilot programme. Given the impact
of changes to ways of working over time, the study dem-
onstrates the need for longer-term evaluation to capture
the dynamic interplay of Implementation and Adoption
on Reach and to fully consider whether interventions to
enhance Reach have impacts on Effectiveness.

Conclusions
Diabetes prevention is a public health priority, and there
is a recognised need to tackle population health prob-
lems beyond clinical settings. The study demonstrates
that this challenge should not be underestimated, and an
explicit focus on collaborative working and integration
between community and clinical services will be re-
quired if such initiatives are to contribute effectively to
reducing diabetes risk. The RE-AIM framework provided
a valuable structure for reporting key learning around
both the process and outcomes of pilot diabetes preven-
tion services. The study demonstrates the value of using
a holistic framework to capture the key components of a
population health service intervention and also to under-
stand the interaction of such components over time.
The nested NPT analysis underscores the importance of
understanding the dynamic processes of delivery in prac-
tice. The analysis demonstrates the importance of
mixed-methods evaluation, with qualitative data providing
a sophisticated understanding of Adoption and Implemen-
tation to complement quantitative evaluation of Reach.
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