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Abstract
Background The National Health Service (NHS) Digital Diabetes Prevention Programme (DDPP) is a behaviour 
change programme for adults in England who are at high risk of developing type 2 diabetes. Four independent 
providers deliver the NHS-DDPP following a competitive tendering process. Although providers work to a single 
service specification, there is potential for some variation in the service across providers. This study (1) assesses fidelity 
of the structural features of the design of the NHS-DDPP compared to the service specification, (2) describes the 
structural features of delivery of the NHS-DDPP as implemented (3) reports developers’ views on how the structural 
components of the NHS-DDPP were developed and why changes were made following implementation.

Methods Using mixed methods, we conducted a document review of providers’ NHS-DDPP design and delivery 
documentation, and extracted information using the Template for Intervention Description and Replication checklist, 
which was adapted to capture features of digital delivery. Documentation was supplemented by content analysis 
of interviews with 12 health coaches involved in delivering the NHS-DDPP. Semi-structured interviews were also 
conducted with 6 programme developers employed by the digital providers.

Results Provider plans for the NHS-DDPP show relatively high fidelity to the NHS service specification. Despite this, 
there was wide variation in structural features of delivery of the NHS-DDPP across providers, particularly for delivery 
of ‘support’ (e.g. use, dose and scheduling of health coaching and/or group support). Interviews with developers 
of the programmes showed that much of this variation is likely to be attributable to the origin of each provider’s 
programme, which was usually a pre-existing programme that was adapted to conform to the NHS-DDPP service 
specification. The NHS-DDPP is continually improved and developed based on user experience feedback and research 
conducted by the providers.

Conclusion Indirect evidence suggests that variation in delivery of support could affect effectiveness of the NHS-
DDPP. A priority for future research is ascertaining whether the variation in delivery of the NHS-DDPP across providers 
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Background
Type 2 diabetes mellitus (T2DM) is a major public health 
concern that is largely preventable by weight loss and 
improved diet and physical activity. Following the success 
of diabetes prevention trials [1–3], several diabetes pre-
vention programmes have been implemented around the 
world [4, 5].

In 2016, the National Health Service (NHS) in Eng-
land implemented the Healthier You: NHS Diabetes 
Prevention Programme (NHS-DPP) for adults at risk of 
developing T2DM. The NHS-DPP is a behaviour change 
programme delivered in groups which aimed to sup-
port participants improve dietary and physical activity 
behaviours, and prevent progression to T2DM. It has 
been rolled out in waves, gradually reaching universal 
national coverage [6]. Delivery of the NHS-DPP is pro-
cured through a national competitive process, organised 
by NHS England (NHSE); this was originally conducted 
through a Framework Agreement in 2016 (Framework 1), 
in which four providers were selected to deliver a face-to-
face version of the programme [7].

Early favourable health outcomes from the NHS-DPP 
have been reported [6, 8], but it has been suggested 
that measures are needed to improve uptake and reten-
tion on the programme for younger people, those in 
employment, minority ethnic and deprived groups and 
those reporting a disability [9]. A digital version of the 
NHS-DPP was piloted in 2017/2018; participation in 
the programme was associated with clinically significant 
reductions in weight (-3.1  kg) and HbA1c (-1.6mmol/
mol) at 12 months [10]. These changes have been shown 
to be comparable to those of the face-to-face programme 
[11].

The NHS-DPP was then re-procured in 2019, when a 
number of enhancements were made to the service speci-
fication, including the introduction of a digital DPP ser-
vice as an adjunct to the face-to-face service (Framework 
2). At this point, five providers were selected to deliver 
the face-to-face group service by NHSE to provide NHS 
DPP across England: four of the previous providers plus 
one new provider [7]. Four of these five providers sub-
contracted digital providers to deliver the digital service 
(NHS-DDPP). This resulted in important partnerships 
between providers of the face-to-face and digital pro-
grammes. As part of the competitive process to secure 
contracts to deliver the programme, face-to-face and dig-
ital providers worked together to submit a Framework 2 
response describing their proposed service delivery and 
planned content. During delivery of the service under 

Framework 2, one digital provider contract ended. The 
remaining four digital providers are commercial entities.

NHSE produced a Framework 2 service specification 
[12] detailing the key features that should be present in 
the NHS-DPP [12] based on the currently available evi-
dence [13, 14]. The present research examines the fidelity 
of each digital providers’ programme to this specification. 
Intervention fidelity refers to whether an intervention 
was designed, delivered and received as planned [15]. An 
assessment of fidelity is important to fully understand the 
reasons why interventions are effective or not. Without it, 
reports of an effective intervention could be a function of 
either an effective intervention or the influence of other 
unknown factors added to or omitted from the interven-
tion [16]. Our research team has reported extensively on 
the fidelity of the behaviour change content of face-to-
face and digital versions of the NHS-DPP [17–20].

In the present study we assess the fidelity of the struc-
tural features (such as materials and mode of delivery) of 
the design of the NHS-DDPP compared to the NHS ser-
vice specification, and describe the delivery of the NHS-
DDPP using the Template for Intervention Description 
and Replications (TIDieR) checklist [21]. The TIDieR 
checklist has been developed as part of a movement 
towards standardised reporting of non-pharmacological 
interventions. Accurate description of interventions is 
important to facilitate replicability and implementation 
beyond randomised controlled trials (RCTs).

In addition to an assessment of fidelity to the service 
specification, it is also important to fully document the 
reasons for changes in key structural features of deliv-
ery of the NHS-DDPP as it is implemented. Although 
the programme is commissioned centrally by NHSE and 
each provider is working to a single service specification, 
because the programme is delivered by multiple provid-
ers, there is potential for some variation in the service 
across providers. It is important to understand what (if 
any) variation occurs as the programme is implemented. 
Further, it is informative to explore the journey by which 
the provider programmes were developed, to explain 
how and why the programmes were structured as they 
are. Such findings can provide important context for 
further evaluative work on the NHS-DDPP and further 
inform implementation of the NHS-DPP and other simi-
lar programmes.

A mixed methods approach has been chosen to 
document the structural features of the NHS-DDPP 
(quantitative) and the evolution of the provider pro-
grammes throughout the journey of development and 

is related to any differences in health outcomes. It is recommended that future rounds of commissioning the NHS-
DDPP pre-specify the type of support participants should receive, including expected dose and scheduling.
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implementation (qualitative). Specifically, the objec-
tives of the present study are firstly to: (1) compare the 
structural features of the NHS-DDPP design to the NHS 
service specification for the programme (fidelity); (2) 
describe the structural features of the delivery of the 
NHS-DDPP using TIDieR (highlighting variation across 
providers and any modifications introduced following 
implementation). Secondly, a series of interviews with 
NHS-DDPP programme developers has allowed a quali-
tative assessment of (3) how the structural components 
of the NHS-DDPP were developed and why changes were 
made to the programme following implementation.

Methods
Design
This study used a mixed-methods design. Components 
of the NHS-DDPP were content-analysed for structural 
features of design (objective 1) and delivery (objective 2). 
Semi-structured interviews investigated how the NHS-
DDPP was developed and any rationale for any changes 
made to the NHS-DDPP once implemented (objective 3).

Document review
Programme specification documents
The programme specification documents for the NHS-
DDPP indicate the key content that should be included in 
the programme, and comprise of the NHS service speci-
fication [12] and NICE Guideline PH38 on Type 2 Diabe-
tes: Prevention in People at High Risk [14]. The former 
was specific to commissioning of the NHS-DPP (includ-
ing face-to-face and digital offerings in Framework 2) and 
was based on an evidence review of lifestyle interventions 
for the prevention of T2DM [13] and drew on recom-
mendations from NICE PH38 guideline [14]. The NICE 
PH38 guideline provided additional information regard-
ing behaviour change content to be included in diabetes 
prevention programmes and was referred to in the NHS 
Service Specification [12]. Key structural features from 
these specification documents have been identified in a 
previous study [22] and have been used again here as a 
basis for assessing fidelity in the current study.

Design materials
The design documentation supplied by each digital pro-
vider to the research team has been described previ-
ously [17]. In brief, this comprises Framework 2 response 
bids each provider submitted to NHSE (by 15th October 
2018), during procurement and supplementary informa-
tion (further documentation and/or email correspon-
dence) obtained from providers between June 2020 and 
April 2021.

Analysis The design of each provider version of the 
NHS-DDPP was described using the TIDieR checklist 

[21]. TIDieR items (e.g. materials, procedures, modes of 
delivery) were extracted by REH from the Framework 2 
responses; TIDieR items were later extracted by LMM 
from supplementary design information from providers. 
The final TIDieR description was checked with the service 
provider for accuracy. Results were tabulated and com-
pared with requirements in the NHS specification as an 
assessment of fidelity.

Delivery materials
The delivery documentation provided by each digital pro-
vider to the research team has been described previously 
[20] and is detailed in Additional file 1. This comprised:

  • Guest access to smartphone and web applications for 
three out of the four providers. The other provider 
supplied an app user guide.

  • All educational materials, including learning 
platforms, online articles, PDF articles, videos, online 
workbooks and additional workbooks posted to 
service users.

  • Standard text/script sent to service users via email 
and text messages.

Interviews with health coaches Further, a series of semi-
structured interviews were conducted with health coaches 
who are actively involved in delivering the NHS-DDPP. A 
total of two, four, two and four interviews (n = 12) were 
conducted with health coaches from providers 1, 2, 3 and 
4 respectively between July and November 2021. Recruit-
ment and informed consent procedures for health coaches 
taking part in the interviews are described elsewhere [20]. 
In brief, interviews were conducted via the video confer-
encing platform Zoom and covered the following topics of 
relevance to the present study:

  • Participants’ professional background and any 
training received.

  • Participants’ role in supporting service users 
throughout the programme (e.g. at first contact, 
continued engagement, coaching via telephone/
video calls and/or online chat, moderating support 
forums).

  • Participant’s role in tailoring or personalising 
coaching to individuals.

  • Content of the digital intervention, including the 
format of intervention features included in the 
programme and any modifications that have been 
made.

The full topic guide for the interviews is available in 
Additional file 2.

Analysis Although the TIDieR checklist [21] has been 
found to be a useful tool for applied health research 
studies [23], it was originally developed before the rapid 
growth in availability and application of digital health 
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interventions. We therefore considered recent literature 
relevant to describing digital health interventions [24–26] 
and adapted the items in the TIDieR checklist to bet-
ter reflect description of a nationally implemented digi-
tal health intervention (NHS-DDPP). Specifically, items 
6 (‘how’), 8 (‘when and how much’) and 9 (‘tailoring’) 
have had sub- items added to carefully describe format 
of delivery, details of scheduling of different procedures 
(information sessions and health coaching) and nature of 
tailoring. These changes are largely built on a framework 
for form of delivery (which includes all features through 
which behaviour change intervention content is conveyed 
including: the provider, format, materials, setting, inten-
sity, tailoring, and style) [26] and informed by important 
aspects of delivery highlighted in an ontology for speci-
fying the mode of delivery of interventions [24] (namely, 
adding 'interactivity’). In addition, we acted on a recom-
mendation [23] to include a column in the TIDieR check-
list for ‘modifications’, so that changes to the programme 
since implementation could be captured (see Additional 
file 3 for adapted TIDieR checklist). Further, we decided to 
not report rationale, theory and goals of the NHS-DDPP 
from item 2 (‘why’) of the TIDieR checklist in the current 
study, as this has already been reported in previous work 
by the research team regarding theoretical underpinnings 
of the NHS-DDPP [17]. In addition, item 7 (‘where’) of the 
checklist was removed as this was not relevant in a digital 
context.

The adapted TIDieR checklist was used by LMM and 
REH to extract relevant information on delivery of each 
provider version of the NHS-DDPP. This included con-
tent analysis of all delivery documentation listed in Addi-
tional file 2 and transcripts of 12 interviews with health 
coaches, and extracting relevant excerpts into a series 
of adapted TIDieR checklists. Triangulation was then 
conducted across these multiple sources of information 
and results were tabulated. Tables were then reviewed to 
assess variation across providers and to highlight modifi-
cations that had been made to the provider programmes 
during implementation. The final TIDieR description was 
checked with the service provider for accuracy.

Qualitative interviews of programme developers
Participants
Interviews were conducted (by LMM and REH) between 
September and December 2020 with programme devel-
opers employed by each of the four digital providers. 
Programme developers were involved in the design and 
development of the NHS-DDDP and/or were a key con-
tact at the digital provider best placed to describe how 
the content was developed for the programme. Inter-
views with two professionals took place with digital pro-
viders 2 and 3, and interviews with one professional took 
place with digital providers 1 and 4 (n = 6 interviews in 

total). Further details on procedures for informed con-
sent and recruitment are reported elsewhere [17].

Topic guide
The interviews were semi-structured and covered a range 
of topics, including theoretical underpinnings of their 
programmes, planned behaviour change content and 
strategies to support engagement; the results of which 
are published separately [17]. The full topic guide is avail-
able in Additional file 4. Interview topics of relevance to 
the present study included:

  • The process of developing and/or adapting the NHS-
DDPP programme content, including the extent to 
which the programmes were adapted from any pre-
existing digital programmes.

  • The relationship between the NHS-DDPP with 
that of the partner face-to-face offering of the 
programme.

  • Content of the digital intervention and format of 
the different intervention features included in the 
programme.

Interviews were conducted by the video call platform 
Zoom. Recordings were transcribed verbatim.

Analysis
Transcripts were analysed thematically using Nvivo 
software (version 12). Full transcripts were reviewed for 
familiarity and then sections of the interviews relevant to 
research objective 3 were coded inductively (by LMM). 
Once all coding was completed, themes were initially 
generated by LMM. Theme descriptions were then dis-
cussed and refined further by all authors.

Results
Fidelity of design of digital provider programmes 
compared to service specification
Overall fidelity of the structural features of each digital 
provider’s programme in comparison to those outlined 
in the NHS service specification (based on providers’ 
Framework response documents and other supplemen-
tary design documentation provided to the research 
team) was relatively high (Table  1). Duration and fre-
quency of the programme was in line with the require-
ments of the specification. The ‘mode of delivery’ and 
‘materials’ requirements in the service specification 
were focussed more on the face-to-face format of deliv-
ery, and so some variation in how ‘sessions’, materials 
or content was planned to be delivered digitally is to be 
expected. Each provider planned to offer ‘support’ to 
participants and allowed ‘tailoring’, though the mode of 
delivery of such support and tailoring varied across pro-
viders. Routes for measuring participants’ bodyweight 
and HbA1c were planned for all provider programmes, 
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with the exception of provider 4 that did not refer to 
HbA1c measurements in its programme plans.

Structural features of the delivery of the NHS-DDPP using the 
adapted TIDieR checklist
According to providers’ delivery materials supplied to 
the research team between July 2020 and August 2022, 
and content analysis of interviews with health coaches 
conducted in 2021, programme content across providers 
is similar in terms of the use of three main categories of 
content: use of a smartphone app, educational material 
and support (Table 2). In particular, programme content 
delivered by a smartphone app was relatively consistent 
across providers; for example each app had functions to 
facilitate tracking of behaviours and/or outcomes.

Most importantly, there was wide variation in delivery 
of ‘support’ across providers, in terms of type (1–1 health 
coaching and/or group support) and for each type, fur-
ther variation across delivery channel and method, and 
dose and scheduling. This highlights considerable varia-
tion in the intensity of coaching and support delivered to 
participants across providers. Provider 4’s health coaches 
are available to provide support reactively to participant 
questions and predominantly by online chat. In contrast, 
health coaches from providers 2 and 3 deliver initial con-
sultations by telephone or video call for at least 30  min 
followed by a series of scheduled telephone calls (pro-
vider 3) or video messages (provider 2) over 9 months. 
Provider 1’s health coach support is predominantly 
offered in a closed group chat setting, and is proactively 
delivered by a health coach to the group (though private 
1–1 chat also available) up to week 24 of the programme.

Group support was offered by three of the four pro-
viders during the period of data collection for this study. 
Again, variation was apparent in the delivery method 
across providers: two providers offered a group discus-
sion forum (similar to Facebook) and one used a closed 
group chat (auto-enrolled into a group with functional-
ity similar to Whatsapp) and there was variation in the 
length of time (if any) health coaches were available to 
moderate such groups.

There were further differences in the structural features 
of the programme across the four providers, in relation to 
deliverers of the programme (health coaches) and deliv-
ery channels/routes used by providers for educational 
material. The background of health coaches was consis-
tent across providers 1–3, where they usually had at least 
degree level qualifications in a health-related subject, but 
health coaches from provider 4 did not have this.

To supply educational material, providers used a 
range of structured e-learning modules, emails, PDFs 
and workbooks, though on the whole the delivery chan-
nel was always passive (a one-way communication from 
provider to participant). Dose and scheduling of such 

information across the 9 months of the programme also 
varied widely.

A number of modifications to the provider programmes 
were identified (Table 2) including the introduction of a 
new choice of participant pathways for provider 3 in July 
2021. This change included the introduction of an option 
for group support. Each of the four providers’ documen-
tation referred to some degree of updated or review of 
materials or procedures, particularly for their educational 
materials, thereby showing that their portfolio of materi-
als and procedures is not static.

Qualitative interviews with programme developers
Two overarching themes were identified in the thematic 
analysis, which directly address research objective 3. 
Theme (1) Adaptation of pre-existing programmes to 
meet NHS service specification requirements, is broken 
down into three sub-themes that provide further expla-
nation of the journey from pre-existing programmes 
to current versions of the NHS-DDPP. Theme (2) Con-
tinuous development driven by user experiences directly 
addresses why changes were made to NHS-DDPP follow-
ing implementation.

Theme 1: adaptation of pre-existing programmes to meet 
NHS service specification requirements
Across interviews with all providers, it was clear that 
provider versions of the NHS-DDPP were not purpose-
built from scratch. Each provider already had established 
experience in delivering digital healthcare interventions 
and had a pre-existing programme or programmes that 
could be adapted to meet the needs of the NHS service 
specification. For 3 out of 4 providers, such original pro-
grammes were usually a consumer-facing programme 
designed to help people lose weight and/or change 
health and wellbeing behaviours. These pre-existing pro-
grammes were then adapted in line with the specifica-
tion, with key adaptations including adding material on 
prevention of T2DM and/or lengthening the programme. 
These were often described as ‘tweaks’ or additions rather 
than redesigns of a programme.

"What we kind of had to tweak really was that the 
NDPP was a bit more structured to what we offered 
because before we were very much a one-to-one per-
sonal coaching service, and every individual service 
would contain completely different information 
(Provider 2)".

"potentially we’re offering, obviously the usual ser-
vice with additional curriculum. So when we get 
other people involved it’s far more from a point of 
view of how do we provide access codes to individu-
als rather than, let’s write a digital service for DPP… 
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So when you’re asking for what our other – what 
other people inputted into it, for us it’s like we’ve got 
it, we need to adapt it for DPP but we’re not creating 
something new (Provider 4)".

Sub-theme 1.1 maintenance of ethos of original programmes
Furthermore, the ethos of the original programme was 
maintained in the NHS-DDPP programmes: “yeah, we 
haven’t lost that initial, um, framework and philosophy, 
we’ve really just adapted it to fit the specification of what 
the commissioners have required (Provider 1)”. The origi-
nal ethos varied across providers (1, 2 and 4), including a 
focus on changing health and wellbeing behaviours, per-
sonal coaching targeting such behaviours and/or weight 
loss.

Sub-theme 1.2: relationship with face-face NHS-DPP 
programme
Providers of the NHS-DDPP are subcontracted by pro-
viders of the face-face DPP, with the exception of Pro-
vider 4 that delivers both digital and face-face versions of 
the DPP. Therefore the relationship with face-face provid-
ers was explored in the interviews, in terms of any influ-
ence on development of the NHS-DDPP. Responses were 
very mixed and varied across providers. Some digital 
providers described the development of their programme 
as completely independent of their face-face provider 
partner, for example:

“they didn’t have a huge amount of involvement in 
our product development I would say. We were given 
the specification of course, from the invitation to 
tender. But it was basically up to us to justify how we 
were going to meet that (Provider 1)”.

Provider 3 described some consultation with face-face 
partners about programme curriculum: “I suppose when 
they displayed what topics they’d cover in each of their 
thirteen sessions, and we then equally displayed what we 
cover, actually we realised they were very similar in con-
tent wise and respects (Provider 3)”.

Interviewees from providers 2 and 4 viewed the face-
face and digital versions of the NHS-DPP as well inte-
grated, particularly because participants in the face-face 
versions of the NHS-DPP also had access the DDPP apps.

Sub-theme 1.3: evolution from pilot version of DDPP
For those providers involved in the pilot study of the 
NHS-DDPP, experiences from the pilot study were an 
additional influence on the development of the version of 
NHS-DDPP implemented in Framework 2. For provid-
ers 1 and 2, this was viewed as an additional stage in the 

adaptation of a consumer-facing programme to the cur-
rent version of the NHS-DDPP:

"So that’s – it’s developed – the intervention that we 
originally developed has evolved from a twelve-week 
programme to a six-month programme and to now a 
nine-month programme. And that’s the programme 
that we deliver to consumers and then adapting it to 
the digital pilot of the DPP and now, obviously, the 
current framework. So all of the different things that 
were on the specification that we needed to deliver 
on, and we had to adapt the intervention to make 
sure that we accommodated those and stood the best 
chance of winning a place in the framework (Pro-
vider 1)".

“it was mainly a case of kind of tweaking and local-
ising the content of the delivery model to the UK of 
which the digital Diabetes Prevention Programme 
pilot was an initial framework for us to deliver that. 
Which was then modified based on feedback and 
tweaks to be the tender of framework for the national 
Diabetes Prevention Programme (Provider 2)”.

However, uniquely for provider 3, their programme was 
described as developed specifically for the pilot NHS-
DDPP, based on experience of other digital health inter-
ventions including on digital T2DM management and 
weight management, and the experiences of the pilot 
prompted further development: “So for us it was how 
did we support superior weight loss in the next phase of 
development with the national pilot. So we, the path-
way was definitely adapted from the pilot because actu-
ally we could see the engagement worked (Provider 3).” 
This provider further explained that their experiences of 
delivering other digital health interventions highlighted 
the need for intensive support in the early stages of the 
programme.

Theme 2: continuous development driven by user experiences
All providers described a process of continual improve-
ment and development of their digital programmes. In 
this way, it is clear that any assessment of the NHS-DDPP 
captures a snapshot in time, as changes are introduced on 
an ongoing basis: “we’re very proud of our app. It’s some-
thing that never stands still. It’s improved all the time 
(Provider 4)”; “I kind of have to emphasise that we do test-
ing and iteration constantly, on a weekly basis (Provider 
1).”

These changes are largely driven by user experiences 
of the programme. Some providers described their 
own research methods to gain insights on user experi-
ences: “we’re running a trial at the moment to explore 
group chat function within the app……. So we’ll be doing 
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user interviews and feedback, we’re collecting how many 
decline that, how many uptake that, and so we’re just 
trying to gather data now to see actually is that a good 
offering (Provider 3)”; “we’ve got our own kind [Provider] 
experience surveys so how patients find the app, what 
things they find useful, what they find not so useful. Or 
how they found the coaching, how was their relationship. 
So we’re constantly developing the app based on user feed-
back (Provider 2).” Further, in some instances a periodic 
review of scientific recommendations and guidelines 
is conducted to ensure that the programme is routinely 
“up-to-date and evidence-based (Provider 3)”.

Discussion
Principal findings
Overall, the NHS-DDPP is a complex multi-faceted 
intervention, that requires substantial commitment from 
providers and participants. Our fidelity analysis of the 
NHS-DDPP shows provider plans for the programmes 
are generally in line with the NHS service specification. 
Important variation in programme features has been 
identified across the four digital providers, as well as 
modifications to the programmes since implementation. 
Important differences were identified in terms of support 
offered to participants (through health coaching and/or 
group support) and the delivery channels/methods and 
dose and scheduling by which such support was offered 
to participants. This results in substantial variation in 
intensity or support offered to participants across the 
four digital provider programmes.

Interviews with programme developers provided ratio-
nale and background to why such variation is apparent. 
For at least 3 out of 4 provider programmes, the ori-
gin was a pre-existing programme that was adapted to 
become in line with the NHS service specification for the 
DDPP, and much of the ethos of the original programme 
remained intact. Therefore, features of the programmes 
related to ‘support’ were more a reflection of the original 
programmes than what was required in the NHS service 
specification. As subcontractors of face-to-face providers 
of the DPP, these original pre-existing programmes were 
usually consumer-facing digital programmes and not 
specifically related to the face-to-face version of the DPP. 
Uniquely for provider 3, its programme was described as 
developed specifically for the pilot DDPP, based on expe-
rience of other digital health interventions; such experi-
ence highlighted the need for intensive support in the 
early stages of the programme.

Interviews also identified that the digital programmes 
are continually improved and developed based on user 
experience feedback and research conducted by provid-
ers. Interviews with developers from provider 3 indicated 
that the option for group support was introduced after 

the provider had run its own research to explore user 
experience of group support.

Strengths and limitations
All documentation supplied by providers (including 
transcripts of interviews with health coaches) has been 
reviewed systematically using a standardised TIDieR 
checklist. Our decision to adapt the TIDieR checklist for 
describing the delivery of the digital programme is in line 
with previous research [27] that suggested TIDieR could 
not capture the full complexity of an online structured 
education programme for T2DM. The adaptations to the 
TIDieR checklist to facilitate detailed description of fea-
tures of digital delivery is an important innovation that 
could be used again in future studies, and in itself could 
inform future iterations of TIDieR for use in describing 
digital health interventions. By using a mixed methods 
study design, qualitative data from programme devel-
opers has been used to provide important background 
and context to explain the findings from the document 
review.

However, it should be noted that participants who 
were interviewed for this study were not always necessar-
ily directly involved in the development of the provider 
programmes. It is possible that some people involved 
in the early stages of design and development had since 
moved on to other roles. Nonetheless, the research team 
tried to identify at least one relevant individual from 
each digital provider and aimed to interview profession-
als from different backgrounds to gather a range of views 
and provide a comprehensive understanding of the pro-
cesses involved in the design and development of each 
NHS-DDPP intervention. Every effort was made by the 
research team to obtain access to all relevant documenta-
tion for the study but it is possible that we were not given 
access to all relevant design and delivery documentation 
by providers (for example we were not provided with the 
app for provider 3). Content analysis of interviews with 
health coaches (as key deliverers of the programme) was 
included in this study to help to fill any potential gaps in 
information on provider programmes. By conducting tri-
angulation across multiple sources of information in this 
way, we can be more confident of the overall picture in 
results.

Relationship with other literature
Our finding that provider programmes were designed 
with relatively high fidelity to the NHS service specifica-
tion is comparable to outputs from an evaluation of the 
face-to-face version of the NHS-DPP. The NHS-DPP 
programme design demonstrated good fidelity to the 
structural features itemised in the programme specifi-
cation [22]. A similar evaluation of the pilot NHS Low 
Calorie Diet Programme (which aims to achieve T2DM 
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remission), which is also delivered by multiple providers 
working to a single service specification, demonstrated 
relatively good fidelity to the service parameters stipu-
lated in the NHSE specification [28].

The resulting variation in service delivery across pro-
viders that is highlighted in this study is significant, par-
ticularly because a substantial component of the variation 
is around features of the programme that provide sup-
port to participants. Programmes did have fidelity to the 
service specification because the NHS specification doc-
umentation simply refers to ‘consider social and psycho-
logical support needed to support people to implement 
behaviour changes and to provide individual 1–1 support’ 
[12] and is not prescriptive about the format of delivery 
of support or its dose or scheduling over 9 months. This 
is notable as prior research [29] suggests that the varia-
tion in intensity of support offered to participants could 
be important. In this systematic review of internet-based 
interventions to promote health behaviour change, effec-
tiveness was enhanced by the use of additional methods 
of communicating with participants such as: access to an 
advisor to request advice, scheduled contact with advisor, 
and peer-to-peer access (eg, peer-to-peer forums or live 
chat). Accordingly, one might speculate that the exact 
intensity, quality and nature of support offered to NHS-
DDPP participants could be an important factor in its 
effectiveness. This is also in line with recent findings from 
a qualitative study of NHS-DDPP participants [19] that 
concluded that support from health coaches is very much 
valued and is furthermore instrumental in helping partic-
ipants understand and use key behaviour change content 
in the programme. It has also been suggested that pro-
fessional support features (such as remote contact with a 
clinician) can positively influence engagement with digi-
tal behavioural interventions [30].

To the authors’ knowledge, the concept of repurposing 
or adapting a pre-existing intervention to meet a service 
specification, has not been previously evaluated in the 
literature. Accordingly, there is some degree of uncer-
tainty regarding the implications of this. Knowledge of 
this route of programme development could, to some 
extent, explain the lack of theoretical underpinning for 
the programme demonstrated previously [17]. In a situa-
tion where pre-existing programmes are adapted to meet 
a service specification, even if there is clear theoretical 
basis for the pre-existing programme, there is a risk of 
lack of clarity about how the programme is expected to 
work when the end purpose of the programme changes 
to meet a specification (for example from personal health 
coaching to T2DM prevention). As previously discussed 
[17], this lack of clarity risks effective translation of 
behaviour change content in intervention design to inter-
vention delivery.

Our finding that shows the NHS-DDPP is continu-
ally updated and reviewed by providers, based on user 
feedback, is positive. An expert consensus [31] has high-
lighted the need for a user-centred and iterative approach 
to development of digital interventions, to progressively 
refine the intervention to meet user requirements. Nev-
ertheless, there is potential for drift in service delivery 
of this national programme, based only on the needs of 
active users of the programme rather than taking account 
of the needs of people who have difficulty taking up and 
engaging with the NHS-DDPP.

The current study is part of a research programme that 
provides a thorough fidelity investigation of the NHS-
DDPP, and we are not aware of similar work on any 
other nationally-implemented diabetes prevention pro-
grammes (DPPs). It is therefore impossible to directly 
compare our findings to fidelity assessments of DPPs in 
other high-income countries. However, fidelity of nation-
ally implemented DPPs is likely to be an issue because 
large-scale programmes sometimes commission sev-
eral different providers (private, state or third sector) to 
deliver the programme on their behalf, following central 
guidance, with some room for interpretation [18]. These 
issues may be particularly pertinent for longer-term pro-
grammes. It is therefore plausible that the issues identi-
fied in the current study, particularly around important 
variation in structural features of the programme 
delivered across providers, may be applicable in other 
countries.

Implications for research
An immediate question for future research is under-
standing whether the variation in delivery of the NHS-
DDPP across providers is related to any differences in 
health outcomes (HbA1C and/or weight loss). It would 
be helpful to know whether participants who receive 
more support through the programme are more likely 
to achieve behaviour change and prevention of T2DM, 
and whether there are particular population groups that 
benefit most from this support. To date, we are not aware 
of any analyses of the effectiveness of the implemented 
NHS-DDPP that report health outcomes according to 
providers, but would urge investigators and research 
funders to consider this as a next step. Experiences from 
an analysis of the face-to-face DPP lend support to this 
premise, as large differences in health outcomes were 
reported across providers, and such variation was found 
to be a more important factor on outcomes than varia-
tion in patient characteristics [8].

Implications for practice
This work has potential implications for the NHS-DDPP 
and the way in which the service is commissioned. NHSE 
appear to have used a pragmatic approach to implement 
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the NHS-DDPP at pace and at scale, using multiple 
independent providers to deliver the service. Provid-
ers’ approach of adapting pre-existing programmes to 
meet the NHS-DDPP specification has advantages in 
terms of meeting a service need efficiently. Recent find-
ings suggest that the face-to-face version of the pro-
gramme achieves a reduction in population incidence of 
T2DM [32] and that a digital version of the service can 
be just as effective [11]. It could be argued that a benefit 
of this commissioning model is the opportunity to har-
ness expertise already developed by commercial provid-
ers, for example around experiences in delivering health 
coaching. Continuing with this model for commissioning 
the service allows innovation from commercial provid-
ers to be capitalised upon. Notwithstanding this suc-
cess, there is room for improvement in commissioning 
of future rounds of the service. It is recommended that 
future rounds of commissioning include clearer speci-
fications for the type of support participants should 
receive and detail about the expected dose and sched-
uling of this support. We acknowledge the potential 
for tension between supporting fidelity of the national 
programme with a rigid service specification versus the 
need for flexibility to allow continual improvement of the 
programmes through user feedback, and suggest pro-
grammes are continually monitored to identify any sig-
nificant drift in service delivery. It is important that such 
monitoring also considers the relationship with health 
outcomes to inform understanding of the most effec-
tive components within the programme. The research 
team continue to share findings from this programme 
of research with NHSE and a number of improvements 
have already been made [18].

Conclusion
Provider plans for the NHS-DDPP show relatively high 
fidelity to the NHS service specification. Despite this, 
there was wide variation in structural features of deliv-
ery of the NHS-DDPP across providers. This was most 
evident for delivery of ‘support’, in terms of use of health 
coaching and/or group support, with further varia-
tion across delivery channel and method, and dose and 
scheduling. Interviews with developers of the provider 
programmes showed that much of this variation is likely 
to be attributable to the ways in which the provider pro-
grammes were developed. The origin of each provider’s 
programme was usually a pre-existing programme that 
was adapted to become in line with the NHS service 
specification for the DDPP, and much of the ethos of 
the original programmes remained intact. Each pro-
vider version of the NHS-DDPP is continually improved 
and developed based on user experience feedback and 
research conducted by the providers.
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