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Abstract

Background: The Healthier You National Health Service Digital Diabetes Prevention Programme (NHS-digital-DPP) is a
9-month digital behavior change intervention delivered by 4 independent providers that is implemented nationally across England.
No studies have explored the design features included by service providers of digital diabetes prevention programs to promote
engagement, and little is known about how participants of nationally implemented digital diabetes prevention programs such as
this one make use of them.

Objective: This study aimed to understand engagement with the NHS-digital-DPP. The specific objectives were to describe
how engagement with the NHS-digital-DPP is promoted via design features and strategies and describe participants’ early
engagement with the NHS-digital-DPP apps.

Methods: Mixed methods were used. The qualitative study was a secondary analysis of documents detailing the NHS-digital-DPP
intervention design and interviews with program developers (n=6). Data were deductively coded according to an established
framework of engagement with digital health interventions. For the quantitative study, anonymous use data collected over 9
months for each provider representing participants’ first 30 days of use of the apps were obtained for participants enrolled in the
NHS-digital-DPP. Use data fields were categorized into 4 intervention features (Track, Learn, Coach Interactions, and Peer
Support). The amount of engagement with the intervention features was calculated for the entire cohort, and the differences
between providers were explored statistically.

Results: Data were available for 12,857 participants who enrolled in the NHS-digital-DPP during the data collection phase.
Overall, 94.37% (12,133/12,857) of those enrolled engaged with the apps in the first 30 days. The median (IQR) number of days
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of use was 11 (2-25). Track features were engaged with the most (number of tracking events: median 46, IQR 3-22), and Peer
Support features were the least engaged with, a median value of 0 (IQR 0-0). Differences in engagement with features were
observed across providers. Qualitative findings offer explanations for the variations, including suggesting the importance of health
coaches, reminders, and regular content updates to facilitate early engagement.

Conclusions: Almost all participants in the NHS-digital-DPP started using the apps. Differences across providers identified by
the mixed methods analysis provide the opportunity to identify features that are important for engagement with digital health
interventions and could inform the design of other digital behavior change interventions.

(J Med Internet Res 2023;25:e47436) doi: 10.2196/47436
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Introduction

Background
Diabetes is a global health priority. The World Health
Organization estimates that diabetes was the seventh leading
cause of death worldwide in 2016 [1]. In the United Kingdom,
approximately 3.9 million people are diagnosed with diabetes,
of whom 90% are diagnosed with type 2 diabetes mellitus
(T2DM) [2], and a further 5 million people are estimated to
have nondiabetic hyperglycemia (raised blood glucose levels
or prediabetes) in England [3]. T2DM is associated with obesity
and lack of physical activity and, for many people, may be
preventable through changes in diet and activity [4,5].

As such, diabetes prevention has become a public health priority.
Many countries have introduced diabetes prevention programs
(DPPs) that target those at the highest risk of T2DM and
encourage changes in diet and physical activity. There is
evidence suggesting that face-to-face, group-based DPPs can
be effective in reducing the incidence of diabetes [6,7].

In England, people at high risk of developing T2DM (glycated
hemoglobin of 42-47 mmol/mol [6%-6.4%] or fasting plasma
glucose of 5.5-6.9 mmol/L) are offered participation by the
National Health Service (NHS) in the Healthier You NHS
Diabetes Prevention Programme, where they receive educational
materials and in-person group sessions over 9 months to support
the lifestyle changes (eg, healthier eating and increased physical
activity) needed to achieve and maintain a healthy weight [8].
Despite the success of DPPs, including the Healthier You NHS
Diabetes Prevention Programme [9-11], barriers such as
transportation difficulties, lack of community spaces, and work
or family commitments can make attendance to in-person DPPs
difficult [12-14].

Digital health interventions (DHIs) have been shown to be
effective in increasing physical activity, changing diets, and
promoting weight loss in general populations [15,16], and there
is emerging evidence suggesting that DPPs can be delivered
effectively using digital technologies [17-20] and achieve results
comparable with those of their in-person counterparts [17,21,22].
Digital programs delivering content (eg, physical activity and
diet tracking and goal setting) through computers or smartphones
while facilitating remote communication with health coaches
and other participants via video calls and social forums [20,23]
may also be more acceptable to some people than group-based
programs and overcome some of the barriers, including time

and transportation [17]. Additional drivers for the use of DHIs
include the potential for scalability across large populations as
well as some evidence of their cost-effectiveness [24]. However,
there are considerable uncertainties around these potential
advantages and little evidence yet of the effectiveness of
digitally delivered DPPs in real-world populations. There are
also known challenges with the wide-scale deployment of DHIs,
including implementation [25,26], the digital divide and impact
on health inequalities [27], and uptake and engagement by
participants [28].

Engagement With DHIs
Although DHIs can facilitate health behavior change, the extent
to which they can deliver positive health outcomes depends on
their successful use by users and the subsequent sustained
performance of the intended health behaviors [29]. Engagement
with DHIs has been defined as both an objective measure of
DHI use, such as the amount, frequency, duration, and depth of
the DHI accessed, and a subjective experience characterized by
attention, interest, and affect [30].

Research has begun to explore intervention features that promote
engagement with DHIs. Recent reviews across various health
domains have reported that well-designed reminders,
self-monitoring features, and embedded health professional
support may promote user engagement [30-33]. However, DHI
design features are not always well described, limiting
understanding of how specific features may influence
engagement and outcomes [34].

The relationship between engagement with digital DPPs and
outcomes is not yet well defined in the literature, although there
is emerging evidence indicating that greater engagement is
associated with improved outcomes [18,35-37]. Furthermore,
studies suggest that engagement with different features of digital
DPPs may affect outcomes in different ways. For example, the
study by Sepah et al [18] found that website log-ins and group
participation were significantly associated with 1-year weight
loss, whereas completing lessons, weighing in, and tracking
steps were not. A study by Michaelides et al [35] found that the
frequencies of weighing in and meals logged but not the number
of group posts were significant predictors of a 6-month weight
loss. A pilot study of the Healthier You NHS Digital Diabetes
Prevention Programme (NHS-digital-DPP) found that those
participants who had access to peer support as part of the
intervention had greater weight loss than those without [17].
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Studies of the NHS-digital-DPP have described the features of
the interventions [38,39], people’s attitudes toward use [28],
and the features that people engage with over the 9-month
program [40]. However, there has yet to be any research
exploring the way in which service providers have designed the
NHS-digital-DPP to promote participant engagement or
describing early use.

Researchers have expressed concern about how little detail is
provided in relation to the underlying principles of the
development and design processes of health apps [41-43] and
subsequent expectations in terms of use and engagement for
these interventions [42]. Understanding whether users’ actual
engagement aligns with the design expectations of the
developers is a critical step toward enhancing uptake and
engagement with interventions [43]. This may be particularly
important for apps such as those that comprise the
NHS-digital-DPP, which are made available to participants for
real-world use. Previous studies have suggested that, in contrast
to engagement and use within research settings, participants
who make use of DHIs in the real world do not engage as much
or as intended by intervention developers [44]. A recent
systematic comparison of published reports and real-world use
of the same DHIs reported that users who participated in trials
had 4 times higher eHealth program use than real-world users
of the same programs [45].

Goals of This Study
This study adds to the digital DPP translation literature in 2
ways. First, it seeks to understand how the NHS-digital-DPP
has been designed to promote participant engagement. Second,
it presents data on early engagement with the apps that comprise
the NHS-digital-DPP, presenting one of the few examples of
an analysis of routinely collected use data from this population.

The focus of this study was on early engagement, encapsulating
a period that may represent participants’ initiation and early
sustained use [46,47]. Previous research indicates that the
number of people who engage and the amount of engagement
are higher at the start of intervention use compared with later
[36,48]. Furthermore, previous studies on weight loss programs
have shown initial weight loss (first month) to be high, followed
by a slowing over time [49], suggesting that this is an important
period to study.

Providers of the NHS-digital-DPP record participants’data over
the 9-month duration of the program in 30-day intervals called
engagement periods as required by NHS commissioners [8,50].
The use data analysis presented here represents the first 30 days
of app engagement for all participants who enrolled with 3 of
the 4 providers of the NHS-digital-DPP over a 9-month period.
Another study by this group reports on a longitudinal analysis
of use data for a cohort of participants [40].

Aim
This study aimed to explore engagement with the
NHS-digital-DPP. The specific research questions (RQs) were
as follows: How have the providers of the NHS-digital-DPP
designed their interventions to promote participant engagement?
(RQ 1); and How do participants engage with the apps that
comprise the nationally implemented NHS-digital-DPP during
the first 30 days of enrollment? (RQ 2).

Methods

Design
We used a mixed methods study design with qualitative and
quantitative methods [51,52]. RQ 1 was addressed via the
qualitative component comprising semistructured interviews
and an analysis of specification documents from the 4 providers
of the NHS-digital-DPP. RQ 2 was addressed via the
quantitative component, an analysis of anonymized participant
use data collected from the apps of 3 of the 4 providers of the
NHS-digital-DPP.

Qualitative data were collected to allow for an in-depth
understanding of the way in which the NHS-digital-DPP was
designed to promote participant engagement (RQ 1).
Quantitative data were collected to capture objective measures
of app engagement by participants (RQ 2). Quantitative and
qualitative data were collected independently during the same
period. As each method addressed a separate objective, data
were kept separate during analysis and synthesized at the point
of data interpretation.

NHS-Digital-DPP Intervention
The NHS-digital-DPP was delivered by 4 independent providers
commissioned by NHS England [39]. To claim payments,
providers must be able to demonstrate that users had engaged.
Engagement was defined by the NHS as a minimum of 2
episodes of active engagement within at least 1 of 6 categories
of engagement in each 30-day period: communication with a
health coach, accessing educational content, logging information
against goals, peer support forums, use of interactive tools, and
time spent in the app [22]. Although based on a common service
specification [8], providers vary in terms of their provision of
materials, inclusion of wearables (eg, accelerometers and
wireless weighing scales), the amount of human support
provided (ranging from a brief onboarding phone call to weekly
coaching phone calls), the delivery platform (smartphone app
or website), and the amount and format of educational materials
(eg, websites and emails) [39]. Table 1 provides a summary of
provider features that have been described in detail by this team
previously [39,40], and further descriptions are provided in
Multimedia Appendix 1 [30].
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Table 1. Summary of features of the National Health Service Digital Diabetes Prevention Programme.

Provider DProvider CProvider BProvider A

Delivery modea •••• App and desktop formatAppApp and desktop for-
mat

App and desktop
format

Materials providedb •••• Web-based learning platform (also
available on the app) comprising
articles that included text, images,
videos, podcasts, and links to ex-
ternal websites

Tailored educational arti-
cles and videos sent
from health coach to ser-
vice users via message

Program handbookWeb-based learning
platform (also avail-
able on the app)
with 42 lessons
comprising articles
that included text,
images, videos,
podcasts, and links
to external websites

• Weekly web-based
educational articles
delivered via a range
of channels, including
text and video

• Content sent weekly
(months 1-3), biweekly
(months 4-6), and
monthly (months 7-9)
over the 9-month pro-
gram

• Content unlocked weekly during
the first 3 months of the program

• 7 optional “Sustain” courses
through months 4-7 of the pro-
gram with more in-depth informa-
tion on education topics

• Content unlocked
weekly throughout
9 months • Program handbook, recipe book,

wireless scales, and activity
tracker

Professional input •••• Support from health coach via the
group chat during the first 3
months of the program; one-to-
one messaging also available dur-
ing the first 3 months of the pro-
gram

Initial 45-minute video
call with health coach to
discuss program and set
goals

Optional access to
health coaches via
chat function

Monthly telephone
call with health
coach to discuss
progress and review
goals • Regular messages from

health coach throughout
the 9-month program,
including receiving edu-
cational content and
feedback on behaviors
and outcomes tracked in
the app; health coaches
check in with users
weekly, then biweekly,
and then monthly

• Health coaches send
messages to users
and provide feed-
back on behaviors
and outcomes
tracked in the app

Peer support •••• Users allocated to a closed group
chat (10-15 people; available on
the app) moderated by a health
coach for the first 3 months of the
program; closed group is available
through months 4-9 without the
health coach moderation

Open group discussion
forum available on the
app throughout the 9-
month program

Open group discus-
sion forum available
on the app throughout
the 9-month program

Optional closed
group chats moderat-

ed by health coachc

• Open group discussion forum
available on the app in months 4-
9

aAll providers had goal setting and self-monitoring functions on their apps.
bAll providers covered topics such as dietary fiber, alcohol, physical activity, managing stress, sleep, and managing social events.
cNot all participants enrolled with this provider opted for the pathway that provided access to peer messaging.

Individuals eligible for the NHS-digital-DPP were adults aged
≥18 years diagnosed with nondiabetic hyperglycemia. This is
defined as having at least one glycated hemoglobin reading of
42 to 47 mmol/mol or at least one fasting blood glucose reading
of 5.5 to 6.9 mmol/L in the 24 months before referral. People
already diagnosed with diabetes and pregnant women were not
eligible for the program. Individuals were referred to the
program either via their general practice if their records indicated
that they had nondiabetic hyperglycemia or via a web-based
risk assessment tool [53], which included questions on age,
gender, ethnicity, waist circumference, and body weight. If the
questionnaire deemed individuals to be at medium or high risk,
they were eligible for self-referral to the program. Those who

took up the referral were enrolled in 1 of the 4 service providers’
digital programs depending on which provider was
commissioned to deliver the digital service in their local
geographical area across England in 2019 to 2021.

Data Collection

Provider Interviews and Document Review
Intervention design documents were collected, and interviews
with program developers from each of the 4 providers were
conducted. Full methods for data collection of the documents
and qualitative interviews are reported in an earlier study [54],
and a summary is provided in this section.
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The following documents describing the design of the
NHS-digital-DPP were obtained from the digital providers: (1)
providers’ framework response bids describing digital providers’
proposed service delivery submitted to NHS England during
service procurement, 1 per provider (n=4), and (2) additional
documentation supplied by 3 providers that detailed further
information about the planned behavior change content designed
in their digital programs.

Interviews were conducted with program developers employed
by each of the 4 providers. Providers were private sector
organizations that each secured contracts to deliver the
NHS-digital-DPP in 2019 to 2021, and program developers
were employed by each in the design and development of the
NHS-digital-DPP.

Sampling aimed to include professionals from different
backgrounds who had different roles in program development
to gather a range of views and provide a comprehensive
understanding of the processes involved in the design and
development of each NHS-digital-DPP intervention. Participants
were recruited for the study via email through digital provider
leads. Sampling was initially convenient, with health coaches
who were interested in taking part contacting the research team,
and snowball sampling identified further participants. Full
recorded verbal consent was obtained from each participant
before commencing the interview, including for further analysis
by members of the research team.

The questions addressed the strategies and intervention features
used by the providers to promote participant engagement as
well as the expectations that providers had regarding how
individuals engage with the apps. The interviews were conducted
via a video call platform (Zoom; Zoom Video Communications).
Verbal consent was obtained from each participant via an
encrypted audio recorder.

Interviews were conducted with 6 professionals involved in the
design and delivery of the NHS-digital-DPP. Interviews with
2 professionals took place for providers A and C, and interviews
with 1 professional took place for providers B and D.
Participants were 67% (4/6) female and 33% (2/6) male and
had backgrounds in dietetics or nutrition (3/6, 50%), exercise
science (2/6, 33%), biomedical science (1/6, 17%), and as a
previous service user (1/6, 17%). Their roles at the time of the
interview included clinical lead (1/6, 17%), service delivery
lead for diabetes prevention (1/6, 17%), head of health solutions
(1/6, 17%), clinical services manager (1/6, 17%), head of
coaching programs (1/6, 17%), and manager of NHS contracts
(1/6, 17%).

The interviews were transcribed verbatim.

Use Data
A sample of routinely collected anonymous app use data for
participants enrolled in the NHS-digital-DPP during a period
between December 2020 and February 2022 was obtained from

75% (3/4) of the providers. One provider was unable to provide
data.

An opt-out consent statement was present in each provider’s
terms and conditions, and privacy policies before participants
signed up to the apps. Data were encrypted, password protected,
and sent via email to the research team. All data were stored on
a secure university server only accessible to the research team.

The analysis of the use data explored how participants initially
engaged with the apps. Initial engagement was defined as the
first 30 days of use following registration. The first 30 days of
data were requested from the 3 providers for every new
registrant. Data were collected for 9 months for each provider,
but the dates of data collection differed for each provider.

In total, providers collected data from 12,857 participants.
Provider A collected data from 9821 (76.39% of total sample
12,857 participants) participants between May 2021 and
February 2022, provider C collected data from 1087 (8.45%)
participants between December 2020 and August 2021, and
provider D collected data from 1949 (15.16%) participants
between December 2020 and August 2021. These samples
reflect the total sample enrolled to the provider’s programs
during this time period.

Data Analysis

Qualitative Analysis
Documents and interview transcripts were treated as one data
set and analyzed using NVivo (version 12; QSR International)
[55] software. JR deductively coded all data using a DHI
engagement framework of direct and indirect influences on
engagement with digital behavior change interventions that was
developed from a critical interpretive synthesis of 117 studies
[30] (see Multimedia Appendix 1 [30] for a description of this
model). All framework concepts and their constituent attributes
that related to features of the interventions themselves (eg, as
opposed to attributes of participants) were assigned as a priori
codes (see Table 2 for a list of the constituent attributes of the
concepts Delivery and Content). The framework’s 2 overarching
concepts of Delivery and Content formed the higher-level codes,
whereas their constituent attributes (eg, for Delivery, these
included “novelty” and “personalization,” and for Content, these
included “social support features” and “reminders”) were
lower-level codes. All data were read line by line, and data
relevant to engagement with the NHS-digital-DPP were assigned
to one of these a priori codes. During coding, an additional
factor was identified from these data that was not encompassed
by the engagement framework. This was labeled as the behavior
change technique “problem solving,” defined by Michie et al
[56] as “Analyse, or prompt the person to analyse, factors
influencing the behaviour and generate or select strategies that
include overcoming barriers and/or increasing facilitators.” In
this data set, it related to instances of participants being
supported to understand why their engagement with the apps
was low and identify ways to overcome this, such as technical
support.
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Table 2. Summary of engagement features described in provider interviews.

Provider DProvider CProvider BProvider ADHIa engagement framework factors

Content

✓bFeedback

✓✓✓Goal setting

✓✓✓✓Reminders

✓Rewards

✓✓Self-monitoring

✓✓✓Social support features

✓✓Problem-solvingc

Delivery

✓Esthetics and design

Challenged

Complexityd

✓✓✓✓Control features (sequentiality of content delivery)

✓✓Credibility features

✓✓✓✓Ease of use

Familiarityd

✓✓✓✓Guidance

✓Interactivity

✓Message tone

✓✓✓✓Mode of delivery

✓✓Novelty

Narratived

✓✓✓Personalization

✓✓✓✓Professional support features

aDHI: digital health intervention.
bFactor present in the data for the provider.
cNot included in the DHI engagement framework but identified from the data.
dFactor absent from all providers’ data.

Statistical Analysis
App use data detailing what participants had engaged with and
when were provided by 3 NHS-digital-DPP providers in monthly
Microsoft Excel (Microsoft Corp) spreadsheets. Data for each
provider were combined to make a total data set per provider
and were then cleaned to remove duplicates, blank cases, and
cases not related to the first 30 days of use. The data were then
transferred to SPSS (IBM Corp) [57] for analysis.

In total, 2 variables were available for all 3 providers to describe
an individual’s amount of engagement: time spent and number
of days using the apps. To explore how the apps were engaged
with, the types of engagement with the apps were categorized
as Track, Learn, Peer Support, or Coach in line with the NHS
categories of engagement [22]. Track engagement included
setting or amending a goal or self-monitoring of behavior (eg,
diet or physical activity) or outcome (eg, weight). Learn

represented unique articles accessed by participants (providers
A and D) or sent to participants (provider C). Peer Support
engagement included group posts, comments, or “likes” posted
in peer discussion forums (providers C and D) and private
messages sent to peers (providers A and D). Coach engagement
included messages or phone calls with health coaches (phone
calls and messages were recorded separately by providers; Table
3).

Descriptive analyses were carried out to describe the overall
engagement with the apps and how participants engaged with
them. All variables were assessed through Kolmogorov-Smirnov
tests of normality as non–normally distributed; as such, median
values and IQRs are presented. To compare engagement across
providers, Kruskal-Wallis nonparametric tests comparing
independent samples were conducted on all variables, and
Mann-Whitney U tests were used to assess differences between
providers.
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Table 3. Summary of engagement measures included in use data analysis across providers.

Provider DProvider CProvider A

Amount of engagement ••• Number of minutes spent on the appNumber of minutes spent on the
app

Number of minutes spent on the
app • Number of days with recorded inter-

actions•• Number of days users opened the
app

Number of days with recorded in-
teractions

Type of engagement

Track ••• Number of times behaviors were
self-monitored

Number of times behaviors were
self-monitored

Number of times behaviors were
self-monitored

••• Number of times outcomes were
self-monitored

Number of times outcomes were
self-monitored

Number of times outcomes were
self-monitored

• ••Number of goals set or amended
(behavioral or outcome)

Number of goals set or amended
(behavioral or outcome)

Number of goals set or amended
(behavioral or outcome)

Learn ••• Number of times educational arti-
cles were accessed

Number of educational materials
sent to participants

Number of times educational arti-
cles were accessed

Peer support ••• Number of sent peer messages (in
closed peer group chat moderated
by a health coach)

Number of group posts (open
group discussion forums)

Number of sent peer messages
(message sent by the participant

in the group chat)a
• Number of comments on posts

(open group discussion forums)
• Number of group posts (open group

discussion forums)
• Number of likes on posts (open

group discussion forums)
• Number of comments on posts

(open group discussion forums)
• Number of likes on posts (open

group discussion forums)

Coach interactions ••• Number of messages with health
coach

Number of calls with health coachNumber of calls with health coach
•• Number of messages with health

coach
Number of messages with health
coach

aNot all participants enrolled with this provider opted for the pathway that provided access to peer messaging.

Ethics Approval
The wider program of research that this study is a part of was
reviewed and approved by the North West–Greater Manchester
East NHS Research Ethics Committee (reference 17/NW/0426;
August 1, 2017).

Participation
No payments were made for participation. All presented data
were anonymized.

Results

How Has the NHS-Digital-DPP Been Designed to
Promote Participant Engagement?

Targets for Engagement
Generally, providers had pragmatic expectations of how
individuals would engage with their programs, acknowledging
that the amount and patterns of engagement would vary across
participants:

You get different personality profiles, people who
have different engagement styles. [Provider C]

It’s so scattered. Some people will engage—you know,
barely engage with some parts of the intervention and
occasionally engage with others...And then you have

the other side of the spectrum I would say...where
they will engage for hours a day. [Provider D]

However, for all providers, there was agreement that, for
someone to be viewed as “engaged” with the apps, this had to
be reflected in some amount of daily use:

For our engaged people, we are talking about
multiple uses of the app every day. [Provider B]

There’s daily conversations in—for the first twelve
weeks the engagement level of the intervention is
meant to be every day. [Provider D]

Engagement Features
The app features that providers described as promoting
engagement are summarized in Table 2. Several features were
described by all 4 providers: reminders, control features, ease
of use, guidance, mode of delivery, and professional support
features. Some features of the DHI engagement framework [30]
were not reported in this data set; these were challenge,
complexity, familiarity, and narrative. Providers reported
strategies to engage participants at 3 time points: initiation,
sustained engagement, and the point of disengagement.

Initiation
The first contact that individuals had with the NHS-digital-DPP
was viewed as a critical time to establish and promote
engagement. “Initial assessments” or “onboarding” sessions
were used by all providers, which comprised an initial phone
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or video call with a professional associated with the digital
service. There were common strategies used during these initial
conversations, which were designed to engage participants with
the apps. Providers tried to minimize the time between someone
registering interest and having an onboarding call to capture
people when they were perceived to be most motivated to join.

Providers spoke about trying to make it as easy as possible for
participants to engage with the digital program, using different
delivery modes and providing technical assistance when needed:

We’re very, very clear about making it as easy as we
possibly can for people to engage digitally. Um, so
we have a welcome pack that we sent out. We sent
them some instructions on how to get on board
obviously. How to access the digital app. So full
details is actually given. Um, and that’s served up
via a video, so we also send pdf materials through in
terms of an overview of our approach, a pdf of our
diabetes work but which includes lots of curriculum
content as well, and we send them everything that
they need to get their digital account set up. [Provider
B]

Providers spoke about the importance of having a human
element to the digital DPP, especially initially, to build
commitment to engaging with the programs:

And I think it [having a health coach] really
humanises the programme as well, which could be
looked at as potentially quite cold if it’s perceived as
tech only. So that’s really nice, and that helps to break
down barriers from my perspective, or at least my
opinion when it comes to signing up to a programme
like this. [Provider C]

For one provider (provider C), this human element was a core
component of onboarding participants to the service, whereas
for others, this contact was reserved for those who were having
difficulties getting started (provider A):

We do have a self-led onboarding for patients, so it’s
sort of more so those patients that do need a bit more,
um, nudging that we generally tend to interview.
[Provider A]

Provider C described these onboarding calls as an opportunity
to secure participant commitment to engaging with the service
by making a verbal commitment to the coach:

The patient hopefully in most cases, makes the
agreement and this could happen through text or
through video message. The patient will make the
commitment to registering accurate information
against the goals. Logging into the app regularly.
Being truthful about the information. Being open and
honest about how they’re finding things. Commitment
to the programme length which is nine months in this
case, you know it’s a big programme, most people
don’t expect that. And also again that’s set in place
that both the patient and the coach can always refer
back to. [Provider C]

All 4 providers emphasized the importance of ease of use at this
critical initiation stage and spoke of the ways in which they had

streamlined processes to achieve this, for example, by removing
unnecessary steps for participants and making all processes
achievable using the same technology to reduce burden:

But what we do is we’re very, very clear about making
it as easy as we possibly can for people to engage
digitally. [Provider B]

Providing guidance at this stage was perceived as crucial to
support participants in gaining access to the apps and being able
to use them. Guidance was mentioned by all providers and
included instruction materials; calls with staff to demonstrate
navigation around the apps, highlight key features, and
troubleshoot; self-help videos; and support networks:

We do have things in place in terms of supporting
patients to get to grips with the app. So another part
of that initial consultation is to support patients in
navigating around the app. And we’ve obviously got
help videos, we’ve got support networks that are
available within the app, and there’s spaces where
patients can ask questions, support each other.
[Provider C]

Sustained Engagement
Once participants were onboarded to the apps, providers spoke
of many strategies that were used to maintain and promote
engagement.

There were mentions of specific behavior change techniques
that were used to promote engagement with the apps, including
feedback, goal setting, and self-monitoring, which were
operationalized via tools or features of the apps that promoted
regular participant engagement. One provider (provider C)
suggested that the range of goals that participants were able to
set was engaging and explained that they provided multiple
options to appeal to as many people as possible. Provider D set
the expectation with participants at the initial assessment that
they should self-monitor their behaviors on a daily basis,
encouraging daily use to record them:

People are encouraged to self-monitor daily changes
in their steps, sleep, weight and so it is, kind of,
designed around daily engagement. [Provider D]

Prompts and reminders were described by all providers as
techniques used to promote engagement. Prompts were used to
“nudge” (provider A) participants to complete outstanding tasks,
prompt participants to engage more regularly, and remind
participants to engage with their coaches. The delivery of
prompts and reminders varied across providers, with some
prompting all participants on a regular basis (eg, fortnightly in
the case of provider B) to engage with tools and curriculum,
whereas others targeted prompts at those who were not engaging
at perceived optimum levels:

Essentially if a patient completes all of their goals
for a day, they get a congratulatory message. If they
don’t, they get a reminder to go and complete their
goals. Um, that’s the bread and butter simple one
notification a day. [Provider C]

One provider (provider C) described a fine balance when
sending reminders to participants between promoting
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engagement and risking disengagement because of participants
being annoyed by regular reminders:

Getting right in a digital world is important. Again,
trying to find a way to engage people and not “p”
them off, it’s quite difficult. [Provider C]

Other strategies to maintain and promote engagement included
problem-solving with participants (provider A), which helped
identify whether there were any technical barriers to use. One
provider (provider B) described using rewards as a strategy to
promote engagement, and another provider sent congratulatory
messages to those who interacted with the apps (provider C):

So for example accessing various parts of the app,
um, visiting particular pieces of content like recipes.
So the more active you are, within the digital space,
the more points you will win. [Provider B]

Providers spoke about the role of social support features,
including discussion forums and messaging, in engaging
participants. It was acknowledged that, although peer support
may build participant accountability and engagement for some,
these support features were demotivating and frustrating for
others. Provider D, who offered closed group chats (such as
WhatsApp) and discussion forums (such as Facebook), talked
about the importance of matching participants in the closed
groups based on certain characteristics (such as age), which has
been shown to facilitate discussions. Provider C referred to
ongoing efforts to try to maximize participation in their
discussion forum, including analyzing what the optimum group
sizes should be and what interactive functions there should be:

It’s not quite social media I don’t think but, um, that’s
obviously a very powerful driver for a lot of people
who are very social. And want to—who do build
relationships with people and they want to see how
they’re getting on, and they want to support them.
And they end up forming bonds and relationships and
that’s what brings them back to engage in the
application. [Provider D]

The content delivery strategies used by providers were deemed
important for engagement. A sequential delivery of educational
materials such as articles was used by providers A, C, and D.
For example, provider A released new content to participants
every 30 days with accompanying reminders, whereas provider
D released new content on a daily basis. Provider C released
new content at different time points depending on a participant’s
interaction with the materials. These 3 providers described this
drip feeding of content as better at promoting engagement with
the apps and providing novelty than participants being able to
access all content in one go:

We do have content that sort of is made available as
users progress, so, um, it sort of means that we are
more likely to get people to come back and continue
to use it over a longer period of time, versus logging
on once, reading everything and then just never going
back to it again. [Provider A]

In addition to the timing of content delivery, a range of delivery
modes was also described as important for engaging as many
participants as possible, taking into consideration different

learning styles and preferences. Provider A talked about using
a range of approaches to contact participants, including email,
phone calls, and SMS text messages. In total, 50% (2/4) of the
providers described establishing participant preferences for the
content delivery mode during the initial assessments:

In terms of digital engagement, we look at how best
to engage people in terms of engagement profiles with
messages, videos, features, one-to-one, peer-to-peer,
how should we send notifications and nudges. You
know, when you annoy people versus when you
engage people. [Provider C]

Personalization was also built into the apps in terms of people’s
preferences for engaging with their coaches, the type of plan
they wanted to follow (provider B), the types of information
they wanted to receive (provider A), tailoring of notifications
(provider C), and the ability to select a health coach (provider
C). These preferences were established via the coaches through
interactive tools and gamification features.

For 75% (3/4) of the providers (A, C, and D), a core part of
promoting engagement centered on input from health coaches.
This input was described as enhancing accountability (providers
C and D) and providing motivation to maintain engagement
(providers C and D). For these providers, health coaches were
responsible for proactively engaging participants to use the
apps, for example, by delivering content to participants, posting
in group chats, and sending messages:

And, you know, having someone there who responds
to you is an incredibly valuable thing to help people
change their behaviour and continue engaging with
the intervention. And build that accountability which
is the basis of interactions between patients and
healthcare professionals really. [Provider D]

Provider C suggested that the presence of a health coach made
it harder for people to disengage from the app compared with
a purely digital offering because of the connection established
between participants and health coaches:

So they’re not engaging with an app in our service,
they’re engaging with a real person who they trust.
And in the same way if you don’t delete people from
your phone once you’ve got connection and your
contact, most people are quite happy that that’s a
connection and a contact. That’s the same way with
us, whereas if it’s just an app, you know, people delete
apps all the time, if it’s a game or if it’s a business
app they might have used, it’s an app, it’s just an app,
it’s just a piece of software. [Provider C]

Disengagement
Disengagement from the apps was anticipated by providers.
Several reasons for participants to disengage were given,
including participants making good progress and, thus, not
wanting to engage as much; feeling confident with the
information they were being provided with and, thus, feeling
less need to engage; or experiencing setbacks with progress
and, thus, dropping off the intervention:

J Med Internet Res 2023 | vol. 25 | e47436 | p. 9https://www.jmir.org/2023/1/e47436
(page number not for citation purposes)

Ross et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


You know, people can lose a significant amount [of
weight] in the first twelve weeks, and, you know, why
would they want to engage for another six months, if
they’re happy with what’s happened. [Provider D]

Despite this, all providers had protocols in place to address
disengagement. Disengagement was reported to take several
forms and occur at different stages in the participant journey,
for example, not engaging with the onboarding appointments,
engagement dropping off over time, and someone ceasing all
engagement.

Participants who were not engaging optimally (defined by
providers) were automatically identified by the software, and
the provider teams were alerted. This identification of
participants at risk of disengaging happened at regular intervals;
for example, provider B ran monthly “sweeps” for codes that
had not been activated (needed to register), and provider C ran
software at 14, 21, and 28 days to identify participants with low
engagement:

The...system automatically identifies participants with
lower engagement than the group average and
therefore at higher risk of disengaging. The Coach
is automatically notified and contacts the participant
via telephone to discuss reasons for lower activity on
the website/App and address any issues/concerns to
maintain retention. [Provider D]

The strategies in place to address disengagement centered on
attempting to contact participants to prompt, remind, or problem
solve. Using a range of contact methods was described as
important, especially in cases where disengagement was a result
of technical problems with the apps. Contact was attempted
either by sending out automated communications, such as SMS
text messages and emails, or via calls or messages from the
health coaches. Providers collected data on participants’ reasons
for disengaging:

On a monthly basis if we see that people are not
engaging either in a primary or secondary
engagement in the way that we’d like them to, then
we start sending them follow-ups and that’s
either—it’s not by letter, clearly they’re a digital user,
whether it’s by email or text message. And we have
been using some telephone calls. [Provider A]

A tension between providers’ understanding of how people
interact with their app and the NHS engagement framework
was evident for instances of disengagement. Providers explained
that they expected participants to reduce or cease engagement,
but because they were adhering to the NHS engagement
framework for payment purposes, they had to keep pushing
people to engage:

This whole engagement structure that NHS England
have put in place, is very much around us constantly
having to try and—“you’re not engaging, please
engage.” Even if you’ve lost ten kilos and then we
get a message back saying, “Why do I need to? I feel
you guys have done an amazing job. I’m completely
happy with the support I’ve had and I’m really
confident to go it alone.” [Provider D]

How Do Users Engage With the NHS-Digital-DPP
During the First 30 Days?

Use Data Analysis
Data were analyzed for 12,857 participants. Each provider
supplied data representing the first 30 days of engagement for
all participants enrolled in the apps during the 9-month study
period. Table 4 presents the median number of interactions by
provider and the results of the nonparametric tests comparing
interactions across providers. Table 5 presents the number and
proportion of participants who engaged with each feature of the
programs. These findings are described in the following sections.
Figures 1 and 2 show the amount of engagement of participants
and interactions with the intervention features.
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Table 4. Recorded engagement by provider (N=12,857).

P valueKruskal-Wallis chi-
square test (df)

Provider D (n=1949)Provider C
(n=1087)

Provider A (n=9821)All providers

<.0012089 (2)Time (min)a

1,220,540129,3811,109,8582,459,779Interaction, n

404 (109-887)95 (45-155)35 (1-148)60 (4-204)Median (IQR)

<.0011143 (2)Daysb

36,29522,497112,582170,549Interaction, n

21 (10-28)23 (12-29)7 (1-23)11 (2-25)Median (IQR)

.105 (2)Trackc

168,91964,1441,000,3171,233,380Interaction, n

45 (4-122)52 (27-81)45 (2-128)46 (3-22)Median (IQR)

<.001734 (2)Learnd,e

139,7345368206,222351,324Interaction, n

28 (2-90)4 (0-9)6 (1-29)7 (1-32)Median (IQR)

<.0013373 (2)Coachf

26,44124,66826,87677,985Interaction, n

6 (0-18)20 (16-26)1 (0-3)1 (0-7)Median (IQR)

<.0014337 (2)Peer supportg

19,5462954206724,567Interaction, n

2 (0-12)0 (0-0)0 (0-0)0 (0-0)Median (IQR)

<.00171 (2)All engagementsh

354,64097,1341,235,4821,687,319Interaction, n

95 (15-254)81 (51-118)68 (10-167)75 (13-170)Median (IQR)

aProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
bProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
cProvider A versus provider C: P<.001; provider A versus provider D: P=.10; provider C versus provider D: P>.99.
dProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
eThe comparison across providers for “Learn” should be interpreted with caution because of the different measures that constituted this variable across
providers. Providers A and D measured their educational content with variables that reflected how many times participants accessed educational materials,
whereas provider C measured how many times educational content was sent to participants.
fProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
gProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
hProvider A versus provider C: P<.001; provider A versus provider D: P<.001; provider C versus provider D: P<.001.
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Table 5. Number and proportion of participants who engaged with each feature of the programs (N=12,857).

All providers, n (%)Provider D (n=1949), n
(%)

Provider C (n=1087), n
(%)

Provider A (n=9821), n
(%)

Engagementa

10,444 (81.2)1948 (99.95)1070 (98.43)7425 (75.6)Days with engagement recorded

1513 (11.77)335 (17.19)201 (18.49)893 (9.09)Daily activity

10,788 (83.91)1601 (82.14)1062 (97.7)8124 (82.72)Track

9925 (77.2)1607 (82.45)607 (55.84)7710 (78.51)Learnb

7978 (62.05)1451 (74.45)1087 (100)5439 (55.38)Coach

1763 (13.71)1166 (59.83)118 (10.86)478 (4.87)Peer

12,133 (94.37)1744 (89.48)1087 (100)c9302 (94.72)Any engagement during the first 30 days

aThese data relate to participant engagement with the app components of the programs. As shown in Table 1, a total of 3 provider programs could be
accessed via a desktop version of the interventions, and engagement with these platforms was not part of this analysis.
bThe comparison across providers for “Learn” should be interpreted with caution because of the different measures that constituted this variable across
providers. Providers A and D measured their educational content with variables that reflected how many times participants accessed educational materials,
whereas provider C measured how many times educational content was sent to participants.
cThis is a higher proportion than those with recorded activity (days) as any engagement included coach calls that users may not have had to open the
app to engage with.

Figure 1. Amount (days) of use of the National Health Service Digital Diabetes Prevention Programme apps.
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Figure 2. Amount (time) of use of the National Health Service Digital Diabetes Prevention Programme apps.

Overall Measures of Engagement

Time Spent Using the Apps

As shown in Table 4, participants from provider D spent
significantly more time engaging with the app, with a median
of 404 (IQR 109-887) minutes (6.7 h), compared with those
from provider A, a median of 35 (IQR 1-148) minutes and
provider C (median 95, IQR 45-155 min). Differences between

the 3 were statistically significant (N=12,857; χ2
2=2089,

P<.001).

Number of Days of Recorded App Use

Across all providers, participants engaged for a median of 11
(IQR 2-25) days with the apps, with 81.23% (10,444/12,857)
of participants having some recorded engagement on one or
more days. There were significant differences in overall
engagement (days) with the apps by provider (N=12,857;

χ2
2=1143, P<.001). Participants from provider C used the app

for a median of 23 (IQR 12-29) days compared with 7 (IQR
1-23) days for those from provider A and 21 (IQR 10-28) days

for those from provider D. Differences among the 3 providers
were all significant.

Engagement With App Features

Overview

Overall, participants had a median of 75 (IQR 13-170)
engagements with the apps, and 94.37% (12,133/12,857) of all
participants engaged in some way with the apps. There were
significant differences between providers in terms of overall

app engagement (N=12,857; χ2
2=71, P<.001). Participants from

provider D had more engagement in the first 30 days (median
95, IQR 15-254) than those from provider A (median 68, IQR
10-167) and provider C (median 81, IQR 51-118); all differences
were significant. All participants (1087/1087, 100%) from
provider C had a record of engaging with the app compared
with 94.72% (9302/9821) of participants from provider A and
89.48% (1744/1949) of participants from provider D. Figure 3
shows engagement with features of the NHS-digital-DPP apps
across providers.

J Med Internet Res 2023 | vol. 25 | e47436 | p. 13https://www.jmir.org/2023/1/e47436
(page number not for citation purposes)

Ross et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 3. Types of engagement with the National Health Service Digital Diabetes Prevention Programme.

Track

Tracking features were the most commonly engaged with
components of the apps, with 83.91% (10,788/12,857) of all
participants engaging with a tracking feature and a median of
46 (IQR 3-22) tracking interactions per person. There were no
statistically significant differences between providers

(N=12,857; χ2
2=4.9, P=.09). Tracking was engaged with by a

high proportion of participants across providers, with 82.71%
(8124/9821), 97.7% (1062/1087), and 82.36% (1601/1944) of
participants from providers A, C, and D, respectively, engaging
in tracking activities (goal setting or self-monitoring of
behaviors and outcomes).

Learn

Overall, 77.2% (9925/12,857) of all participants had either
accessed (providers A and D) or been sent (provider C)
educational material via the apps, with a median across providers
of 7 engagements per person (IQR 31). Significant differences
were observed across providers for Learn engagement

(N=12,857; χ2
2=734, P<.001). Participants from provider D

accessed a median of 28 (IQR 2-90) educational materials, and
provider A participants accessed a median of 6 (IQR 1-29).
Provider D had a higher proportion of participants accessing
the materials (1607/1944, 82.66% compared with 7710/9821,
78.51%). Health coaches from provider C sent 55.84%
(607/1087) of participants a median of 4 (IQR 0-9) articles.

Coach Interactions

Overall, 62.05% (7978/12,857) of participants had engaged
with a health coach via the apps on at least one occasion in the
form of phone calls, messages, or both. A median of 1 (IQR
0-7) engagement was recorded with coaches for all participants.
There were statistically significant differences across providers

(N=12,857; χ2
2=3373, P<.001) for engagement with coaches.

Participants from provider C had a median of 20 (IQR 16-26)
engagements compared with those from provider A (median 1,
IQR 0-7) and provider D (median 6, IQR 0-18); all differences
were statistically significant. All participants (1087/1087, 100%)
from provider C had engaged with coaches within the first 30
days of enrolling in the program compared with only 55.38%
(5439/9821) of participants from provider A and 74.64%
(1451/1944) of participants from provider D.

Peer Support Features

Overall, app peer support features were rarely used by
participants from any provider, with only 13.71% (1763/12,857)
of participants having engaged with discussion forums or direct
peer messaging in the first 30 days, with a median number of
engagements across the cohort of 0 (IQR 0-0). Significant
differences were observed across providers for Peer Support

engagement (N=12,857; χ2
2=4337, P<.001). Provider D

participants had a median of 2 (IQR 0-12) peer engagements,
providers A and C participants had a median of 0 (IQR 0-0)
peer engagements. More participants from provider D had a
record of engaging in Peer Support features than participants
from the other providers (1166/1944, 59.98% compared with
478/9821, 4.87% and 118/1087, 10.86% for providers A and
C, respectively). This provider was also the only one to offer
direct peer messaging (such as WhatsApp), whereas the other
2 providers offered a discussion forum (such as Facebook).

Discussion

Principal Findings
This study sought to explore engagement with the
NHS-digital-DPP, looking at the way in which providers of this
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program promote participant engagement and exploring
participants’ early engagement with the program apps.

The key findings, drawing together the quantitative and
qualitative data, are now discussed.

Overall, for participants who had enrolled in the apps,
engagement was high, with almost all participants
(12,133/12,857, 94.37%) having used the apps to some degree.
As highlighted in the provider interviews, there was a range of
engagement, with some participants never engaging and some
engaging every day. Providers had set expectations that their
programs should be engaged with on a daily basis and used
techniques such as prompts and reminders to encourage
participants to do so. However, the use data suggest that this
may not have been a realistic expectation as, on average, people
engaged for 11 of the 30 days with the apps, with only 11.77%
(1513/12,857) engaging every day. On average, participants
spent a median of 60 (IQR 4-204) minutes using the apps;
although, again, the ranges in the data showed that there were
people who spent considerably more time than this.

Overall, tracking features were the most commonly engaged
with app features, used by 83.91% (10,788/12,857) of
participants. On average, participants engaged with the tracking
features a median of 46 (IQR 3-22) times. Providers discussed
behavior change techniques, including goal setting and
self-monitoring behaviors, as important for engagement and
operationalized these techniques through the goal setting and
tracking features.

In contrast, the least engaged with features were the peer support
features, which were minimally used by participants across all
providers, with only 13.71% (1763/12,857) of participants
engaging with peer support (a median of 0, IQR 0-0
interactions). Qualitative data highlighted that providers were
aware of difficulties engaging participants with these features
and discussed strategies they had tried to promote their use,
such as trying to establish groups of users based on shared
characteristics such as age. Providers also discussed the fact
that peer support would really appeal to some participants and
not others, and this is reflected in the range of engagement, with
some people not engaging at all with these features and some
logging up to 186 engagements with peer support features in
the 30 days. Participants from provider D engaged more with
the peer support features than participants from the other 2
providers, which may be a reflection of the availability of closed
group chats in this app compared with those of the other 2
providers, who offered peer support in the form of open group
discussion forums.

There were significant differences across providers in the
amount and depth of engagement with the apps. Provider D had
the most recorded use (time and interactions) over the 30 days
and significantly more engagement with Learn features than
the other 2 providers. The qualitative findings offer a potential
explanation for this as this provider made new content available
to participants on a daily basis, unlike the other 2 providers,
who either released content every 30 days or tailored the arrival
of new content based on how much participants were engaging.

Provider C recorded the highest number of days of use compared
with the other 2 providers, with participants engaging for a
median of 23 (IQR 12-29) days out of the 30. Of note, all
participants from this provider had engaged at least once with
a health coach during this period (average of 20). One of the
main strategies that providers discussed to promote frequent
engagement was interactions with health coaches, which this
provider used as an opportunity to set expectations about
participants’ frequency of use. This provider also had
onboarding calls in which service users and health coaches made
commitments to one another about engaging with the apps.

Comparison With Previous Literature
Overall rates of engagement with the apps in this study appear
to be high. Comparison with other studies of DHI use is made
difficult by the multiple measures of engagement used
throughout the literature and the different study designs. A
randomized controlled trial of an internet-based diabetes
prevention intervention reported that 99.5% of participants
logged in to the intervention at least once during the first 6
months [48], and a process evaluation of a diabetes and
prediabetes digital intervention showed that 74% of participants
engaged once or more during a 16-week program [58]. This
compares with 94.37% (12,133/12,857) of participants in this
study having a record of some engagement with the apps in the
first 30 days. The high rates of engagement in this study are
also noteworthy given that these data are routinely collected
and that adherence to DHIs in observational studies compared
with randomized controlled trials has been found to be
significantly lower [59,60].

DHI design features are not always well described, limiting the
understanding of what the important features might be and why.
This study explored the ways in which providers developed the
NHS-digital-DPP interventions to promote participant
engagement with them. Findings from the mixed methods
analysis suggest that of particular importance for early
engagement are features that allow participants to set goals and
track behaviors and outcomes (tracking features) and interactions
with health coaches. These findings complement other studies
from this team that have focused on participant experiences of
using the apps, which have found that tracking features and
health coaches were beneficial in promoting participants’
subjective experiences of engagement [28] and that health
coaches helped increase participants’ understanding of some
features of the apps, such as setting goals, whereas participants
reported being able to make sense of and use tracking features
without support [61]. This may help explain why health coaches
appear to be crucial for overall engagement as they help
facilitate participants making use of other features, and the
frequency of interactions with professionals (such as health
coaches) has been found to be a significant predictor of
adherence and engagement with DHIs in other studies [62,63].
This also explains why tracking was so high across providers
as participants were able to use these features with no support.

In relation to our suggestion that the daily release of new content
might be important for engagement, previous studies have also
noted that novelty, generated by regular content updates, has
been found to positively influence engagement with DHIs by
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preventing boredom [59,62] and that reminders, reported as an
engagement strategy by all 4 providers in this study, are
frequently reported to promote engagement with DHIs [32,64].
It has been suggested that hybrid systems that combine
automated regular app content with elements of human support
may achieve higher rates of engagement [32].

Peer support features were seldom used. Peer support may
provide the opportunity to connect with others facing similar
diagnoses and can provide quick, easy, and often anonymous
access to emotional support, information based on others’
personal experiences, and resources that individuals may need
to manage their illnesses [65]. An emerging body of literature
suggests that peer support is important for engagement with
digital diabetes prevention and outcomes [66,67]. The pilot
study of the NHS-digital-DPP found that participants who had
access to peer support lost more weight at 12 months than
participants using interventions that did not have these features
[17]. However, qualitative findings from NHS-digital-DPP
participants suggested that there were mixed views on using
peer support. Many reported not wanting or needing to engage
with peers, and those who did reported that the peer support
features were underused by other users, decreasing their
motivation to engage with these aspects [28]. It may be that the
findings of this study are influenced by the focus on early use.
It has been suggested that the key to successful peer support
forums is a critical mass of active users [68] who help the
community thrive and self-regulate and a select minority of
users—the superusers—who keep the community engaged and
cohesive [65]. However, a longitudinal analysis of
NHS-digital-DPP use data also shows the underuse of peer
support features [40]. The findings are also in line with studies
that suggest that the type of peer support offered may be of
importance (Cheung, WC, unpublished data, 2023) as the
participants who had access to closed group messaging (provider
D) engaged more with peer support features than those who
only had access to discussion forum features (provider C).
Future work could look into differences in engagement with
different types of peer support features.

Strengths and Limitations
This study has several strengths. This is the first analysis of the
early use of a nationally implemented digital health service
anywhere in the world, and the findings reflect an independent
analysis of routinely collected use data. In addition, this is one
of the largest samples of any DHI use data study, representing
>12,500 participants. The analysis of use data from 3 different
providers was a further strength of this study. The mixed
methods approach to this study allows for a better understanding
of the early use of the NHS-digital-DPP, with qualitative
findings providing explanations of and context to the
quantitative findings. Individual-level data on referrals from
the DPP minimum data set contain information on all referrals
received by the DPP providers (Multimedia Appendix 2).
Although comparisons are hampered by missing data, the overall
impression is that providers managed participants with broadly
similar age, sex, and deprivation profiles, suggesting that
differences in early use are likely attributable to the different

programs, at least in part. Therefore, this study’s findings on
the features that may promote engagement may be generalizable
to other DHIs.

In terms of limitations, despite substantial efforts, we were
unable to obtain use data from one of the digital providers, and
the data obtained from providers differed according to provider
reporting capabilities and specific program features. For
example, regarding measures of coach interactions, we compared
frequency via apps, but we were unable to say anything about
the quality of these interactions. Provider A, for example,
recorded the fewest coach engagements but offered monthly
calls with coaches (that were not captured in these analyses)
compared with other providers that had a higher frequency of
engagement but via messaging (which was captured in these
analyses). Recent work has suggested that the intensity of such
support from health coaches could be important [39]. There
were also several limitations to the way in which the providers
collected their data. First, the data we were provided with only
captured use of the provider apps; for some of the providers,
there were other platforms (such as websites) or routes of
engagement with the program (eg, telephone calls) for
participants that were not included in these analyses.
Unfortunately, we were not able to assess the magnitude of this
issue as data on this were not available from providers who did
not record this. We were also informed by provider A that there
was the possibility that engagement with the apps that was very
quick was not logged by the data collection systems. Thus, our
findings may not constitute a full representation of all
engagement with the programs.

The qualitative analysis presents a set of factors that providers
describe as being designed to promote participant engagement
with their apps. As the original interviews were not informed
by the DHI engagement framework, it is hard to tell whether
the factors that were not described reflect evidence of absence
or absence of evidence. However, interviews did probe
respondents about the specific ways in which providers tried to
engage participants; therefore, it is likely that all the most
prominent features were discussed.

Conclusions
This study presents an analysis of how the apps that comprise
the NHS-digital-DPP have been designed to promote participant
engagement. A key strength is the analysis of real-world data
on early engagement with the NHS-digital-DPP apps for
participants enrolled during a 9-month period, presenting one
of the few examples of an analysis of routinely collected use
data of this population. Overall, engagement with the
NHS-digital-DPP apps was high, with a large proportion of
participants engaging and high rates of use of several key
intervention components. However, variability was observed
across providers, and a key limitation was the absence of data
from one provider. Implications for developers of digital services
such as the NHS-digital-DPP include the importance of
self-monitoring and health coaches for engagement. Future
research could extend this work by exploring how users from
different demographic groups engage with the NHS-digital-DPP
and whether specific program features result in better outcomes.
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DPP: diabetes prevention program
NHS: National Health Service
NHS-digital-DPP: Healthier You National Health Service Digital Diabetes Prevention Programme
RQ: research question
T2DM: type 2 diabetes mellitus
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