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Abstract

Background: Diabetes self-management education and support (DSMES) programs can improve health outcomes, but engagement
is often low. “Healthy Living” is a web-based self-management program for people with type 2 diabetes, based on the
“HeLP-Diabetes” intervention, which demonstrated effectiveness in a randomized controlled trial. Healthy Living was commissioned
by the National Health Service in England and rolled out nationally into routine care in 2020. The program comprises web-based
structured learning, unstructured articles (which users could access at any time), and tracking tools such as goal setting. It is
important to assess not only the uptake of digital interventions but also the amount of time spent using the intervention and the
content they engage with. There is currently limited research on the extent to which people engage with digital DSMES program
content outside of a trial setting.

Objective: This study aimed to investigate the overall usage and exposure to content of Healthy Living, including differences
in usage/exposure by user characteristics.

Methods: This study used a retrospective observational cohort study design to conduct a service evaluation of Healthy Living.
Pseudonymous usage data from all people with type 2 diabetes (N=27,422) who activated a Healthy Living account between
May 2020 and September 2023 were available, including (1) which program activities were accessed, (2) when activities were
accessed, and (3) how long users spent on each activity. User demographic and usage information was summarized using means
and SDs, medians and IQRs, or frequencies and percentages. Logistic regression evaluated the association between user
demographics and usage.

Results: Of the 27,422 users who activated a Healthy Living account, the mean age was 58.6 (SD 12.0) years, and the percentage
of females was 56.8% (15,385/27,422). There was an even spread across deprivation quintiles. The median length of time spent
on the program in total was 7.6 (IQR 0.6-27.6) minutes; 12,066 (44%) users spent <5 minutes on the program, and 3022 (11%)
spent ≥1 hour. Of those who activated an account, 69.8% (19,137/27,422) accessed some program content, 40.7% (11,149/27,422)
completed the first section of structured education, and 4.7% (1219/27,422) completed 60% of the structured education. Usage
of the unstructured aspects of the program was low. Female gender, lower deprivation, White ethnicity, and a shorter time since
diagnosis were associated with increased usage.

Conclusions: This study is one of the first to provide detailed analysis of user engagement with a national digital self-management
program for type 2 diabetes. Unlike previous evaluations conducted on smaller sample sizes, this study highlights the low usage
of Healthy Living across >27,000 users. Given that higher usage of DSMES programs is associated with improved health outcomes
in people with type 2 diabetes, further work needs to identify how to encourage increased engagement with the program.
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Introduction

Overview
Type 2 diabetes is a chronic condition that requires long-term
management [1]. Diabetes self-management education and
support (DSMES) aims to inform people about their condition,
for example, through providing guidance on diet, physical
activity, blood glucose control, and medication, to enable people
to manage their diabetes on an ongoing basis, thus reducing
their risk of further health and physiological problems [2,3]. In
the United Kingdom, the National Institute for Health and Care
Excellence (NICE) guidelines outline that DSMES should be
offered to all adults newly diagnosed with type 2 diabetes [1].
There is evidence that such programs can result in reduced
hemoglobin A1c (HbA1c; blood glucose) levels, reduce the risk
of complications, increase quality of life, and foster positive
behavioral changes relating to exercise and nutrition [4,5].

Despite the potential benefits, attendance for DSMES can be
low. Data from the 2022 National Diabetes Audit in the United
Kingdom estimates that approximately 76.3% of people newly
diagnosed with type 2 diabetes were offered structured education
within 12 months of their diagnosis, but only 8.6% attended
within the first 12 months [6]. Such interventions are typically
delivered as face-to-face group-based courses [7,8]. However,
digital interventions, delivered via websites or apps, are
potentially more appealing to some, including (1) those who
work and/or have caring responsibilities [9], (2) those with
severe mental illness or intellectual disability, and (3) ethnic
minority groups [10]. To widen access to support for people
with type 2 diabetes in England, the National Health Service
(NHS) 10-Year Plan has committed to shifting care from analog
to digital, by expanding access to digital self-management tools
and DSMES programs [11]. All demographic groups should be
involved in developing digital services, and tailoring can be
helpful to minimize digital inequality [10]. Systematic review
evidence suggests that digital DSMES can be effective in
improving HbA1c in patients with type 2 diabetes [12].

HeLP-Diabetes was an online DSMES designed to provide
information about type 2 diabetes and its treatments, and support
people to make and retain lifestyle changes in areas such as
physical activity and diet [13]. A randomized controlled trial
(RCT) comparing the HeLP-Diabetes intervention to a simple
information website demonstrated modest but statistically
significant reductions in HbA1c at 12 months for those allocated
to the intervention (mean difference between groups at 12
months: –2.6, 95% CI –4.8 to –0.5 mmol/mol; P=.01) [14].
HeLP-Diabetes was shown to be cost-effective [15].

A national rollout of HeLP-Diabetes in routine care was
commissioned by the NHS in England in 2019 [16]. The
program, named “Healthy living for people with type 2
diabetes,” or “Healthy Living” for short, was modified and
delivered by an external provider for the NHS, but showed high

fidelity of content to the version evaluated in the trial [17]. The
program underwent beta testing between May 2020 and June
2021, followed by the full-scale rollout. Healthy Living is one
of several DSMES programs available in the United Kingdom,
alongside structured group options such as DESMOND and
X-PERT, which offer face-to-face group education and
self-management support delivered by trained educators in local
communities, often complemented by a digital app. People with
type 2 diabetes can be referred to any of these services to help
them manage their condition, although access depends on what
is commissioned locally. Healthy Living was designed not to
replace existing provision, but to provide a universally available,
free, evidence-based online alternative that expands patient
choice beyond what is offered in their local area.

It is important to assess not only the uptake of digital
interventions, but also the engagement once participants have
enrolled, for example, the amount of time spent using the
intervention and the content they engage with [18]. This is to
(1) examine why there may be differences in outcomes in routine
delivery compared to an RCT context, (2) inform whether there
is a need to improve engagement of particular elements of the
intervention, and (3) examine whether less usage in
disadvantaged groups exacerbates inequalities. For example, if
users do not engage with the intervention, they will not be
exposed to important intervention content to help with
self-management of their condition, which could result in
reduced health outcomes. Further, while there is evidence that
low socioeconomic status groups are significantly less likely to
start using chronic disease self-management support
interventions, the literature is unclear on whether low
socioeconomic status is related to retention and usage, with only
a few small studies [19]. Analysis of program usage is needed,
including understanding how it varies among the population,
so programs can be tailored to underrepresented groups [10]
and avoid exacerbating health inequalities.

Previous studies investigating engagement with DSMES
programs for type 2 diabetes have shown mixed results. In the
HeLP-Diabetes RCT, the mean number of log-ins for users of
the intervention was 18.7 (SD 84.0), and the mean number of
days in which the website was accessed over the 12-month
follow-up period was 10.1 (SD 22.9) [14]. In an RCT of the
BetaMe online program in New Zealand, initial engagement
was high, with 74% of participants having active engagement
within the first 16 weeks, but this declined over time [20].
However, levels of usage in RCT settings may be an
overestimation of that in real-world settings; a systematic review
found that the real-world usage rate of unguided e-mental health
programs was, on average, 4 times lower than that reported in
the RCTs of the same programs [21]. There has been less
research on engagement with DSMES based on real-world data,
but one study is the observational analysis of usage of a
UK-based DSMES program for type 2 diabetes, myDESMOND,
where 5360 (56.3%) of 9522 users remained on the program
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for at least 1 month, and 1676 (17.6%) remained on for 1 year
[22].

Objectives
This study was able to investigate engagement with a nationally
implemented DSMES program in a sample of routine users of
Healthy Living. The aim of this work was to summarize usage
of the Healthy Living program, specifically investigating (1)
overall usage (such as how often participants accessed the
self-management program and how long they spent on the
program), (2) what program content was accessed by
participants, and (3) how usage varied across demographics.

Methods

Design
This study was part of a wider service evaluation of Healthy
Living, in which all data from users of the Healthy Living
program were analyzed. Thus, a retrospective observational
cohort design was used, using pseudonymized participant-level
usage data collected by the Healthy Living service provider
linked to the National Diabetes Audit [6].

Healthy Living Program
The Healthy Living program is a web-based self-management
program, accessible on computers, smartphones, and tablets,
with 3 components: the “Learn Journey,” “Find Answers,” and
“Tools.” The Learn Journey, the main component, contained
structured information comprising 1-page articles containing a
mixture of text, pictures, videos, and quizzes, grouped into
sections. At the time of this evaluation, there were >30 sections
of the Learn Journey which users were required to work through
in a defined order. The majority of the Learn Journey was the
same for all users, but there was additional information on
smoking, driving, and working for those who indicated this was
relevant. NHS England defines “attendance” on the program as
reaching the end of the first section in the Learn Journey
(“Introduction to type 2 diabetes”), and “completion” of the
program as accessing 60% of the Learn Journey (see Textbox
1 for definitions).

The Find Answers component was unstructured and comprised
articles, grouped in sections, that users can access at any time.
The “Tools” section comprised 5 tracking tools users could
access at any time: goal setting, blood test tracking, food
tracking, weight tracking, and step tracking. See Multimedia
Appendix 1 for screenshots of the 3 main components of the
Healthy Living intervention at the time of the evaluation.

Textbox 1. Definitions of Healthy Living program components.

Learn Journey

• Structured information comprising 1-page articles containing a mixture of text, pictures, videos, and quizzes, grouped into sections.

Find Answers

• Unstructured information comprising articles, grouped into sections, that users could access at any time.

Tools

• Section comprises 5 tracking tools users could access at any time: goal setting, blood test tracking, food tracking, weight tracking, and step
tracking.

Session

• A string of continuous activity on the program, ending when the user was inactive for over 10 minutes.

Attendance

• Reaching the end of the first section in the Learn Journey.

Completion

• Accessing at least 60% of the Learn Journey.

Participants
Participants were referred to Healthy Living through their
general practice or via self-referral. To register, users visited
the Healthy Living website and provided their name, type 2
diabetes status (ie, whether they were a patient, caregiver, or
health care professional), email address, gender, date of birth,
postcode, and how they heard about Healthy Living. Following
registration, users were sent an email with a link to complete
their profile and activate their account, after which they could
access program content.

Setting and Study Size
This study includes data from all users who activated an account
between May 11, 2020, and September 1, 2023, and had a type
2 diabetes diagnosis. In cases where individuals had multiple
active accounts, we selected the account from which the user
had accessed the highest number of educational articles, and if
the number was equal, we selected the latest account. Users
who activated an account less than 1 month before the date of
data extraction (September 1, 2023) were excluded, as they may
not have had sufficient time to work through the materials. The
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suitability of this 1-month time period was investigated in a
sensitivity analysis.

Variables and Data Measurement

Personal Characteristics
In addition to the user information provided by participants at
registration, information on ethnicity and time since diagnosis
of type 2 diabetes was obtained from the National Diabetes
Audit [6]; users were linked using a pseudonymized NHS
number. However, this information was unavailable for those
with a missing pseudonymized NHS number (2237/27,422,
8.2% of users). Other information, such as first language,
disability status, and smoking status, was collected from users
once they had activated their account, but this has not been
included due to high levels of missingness (>50%). Postcode
entered at registration was used to determine the 2019 Index of
Multiple Deprivation quintile [23].

Program Usage
Data on activities undertaken on the Healthy Living program
by all users was collected: when users logged in, what articles
in the Learn Journey and Find Answers sections were accessed,
what tools were accessed, when the articles and tools were
accessed, and the amount of time spent on each activity. This
enabled us to summarize across all users.

Summaries of Overall Usage
The following measures were used to summarize overall
program usage:

1. The amount of time spent on the program at each session
and the total amount of time spent on the program.

2. The number of program “sessions” attended, where a
session is defined as a string of continuous activity on the
program, ending when the user was inactive for over 10
minutes.

3. The number of users who accessed program content.
4. The number of users who “attended” the program, where

attendance is defined as reaching the end of the first section
in the Learn Journey.

5. The number of users who “completed” the program, where
completion is defined as accessing at least 60% of the Learn
Journey (ie, reaching the end of section 15).

6. When sessions took place.

Summaries of Program Content Accessed
The following measures were used to summarize access to
program content:

1. The number of sections in the Learn Journey accessed.
2. The number of articles in the Find Answers section

accessed.
3. The most accessed articles in the Find Answers section.
4. How often the tools were used.

Bias
Note that for the amount of time spent on the program at each
session and the total amount of time spent on the program,
because of the way in which a session was defined, the duration
of the last activity of each session was unknown. These missing
durations were set to the median duration of activities of the
same type (eg, Learn Journey article, Find Answers article, and
step tracker access) undertaken by the user, if available. If this
median could not be calculated because the user had no other
observations of the same type, the missing duration was set to
the median duration of activities of the same type undertaken
by all other users.

Statistical Methods
User characteristics and usage information were summarized
using means and SDs, medians and IQRs, or frequencies and
percentages, as appropriate. User characteristics were also
summarized separately in those who did and did not “attend”
the program and those who did and did not “complete” the
program. Logistic regression was used to estimate the
association between each usage characteristic with both
“attendance” and “completion,” while adjusting for the other
characteristics. Analyses were performed in Stata (version 17;
Stata Corp LLC).

Ethical Considerations
This study was reviewed and approved by the Yorkshire and
the Humber-Leeds West NHS Research Ethics Committee
(reference number 20/YH/0250). All users of Healthy Living
had provided consent for their pseudonymized data to be
accessed for service evaluations, and agreed to the terms and
conditions of the privacy policy before they accessed the
program. Data presented in this manuscript are pseudonymized.
As this was a service evaluation, users were not compensated
as they did not actively participate in any research, and instead,
only their pseudonymized data were obtained. No identification
of individual participants/users in this manuscript or
supplementary material is possible.

Results

Participant Characteristics
Figure 1 describes participant selection. Data from 42,689 users
who registered on the program were obtained, and 27,422 of
these were determined to have reported a type 2 diabetes
diagnosis at registration and activated a Healthy Living account
more than 1 month before data extraction, that is, before
September 1, 2023. The sensitivity analysis suggested that
increasing this period to 3, 6, and 9 months made little difference
to the findings (Multimedia Appendix 2). Note that, while the
pseudonymized NHS number was used to identify accounts
belonging to the same person, these data were missing for 8.2%
(2237/27,422) of eligible participants who activated an account,
so some duplicates may have been missed.
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Figure 1. Flow diagram of participant selection for inclusion in analysis.

Table 1 summarizes characteristics of the 27,422 users. The
mean age was 58.6 (SD 12.0) years, and the percentage of
females was 56.8% (15,385/27,088). There was an even spread
across deprivation quintiles. The majority of users were made
aware of Healthy Living through a health care professional from
their general practitioner practice (12,178/27,422, 44.4%), social
media (5053/27,422, 18.4%), or an online search (4758/27,422,
17.4%). Users self-referred in nearly all cases, 15.6%

(4282/27,422) doing so through a private link before the
program was publicly available, and 81.9% (22,467/27,422)
doing so once the program was public. Regarding ethnicity,
84.9% (17,628/20,755) of those with a nonmissing entry were
White, 8.8% (1835/20,755) were Asian, 4.2% (862/20,755)
were Black, 1.1% (228/20,755) were mixed, and 1%
(202/20,755) were classed as “other.” The median number of
years since diagnosis was 3 (IQR 0-10) years.
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Table 1. Descriptive characteristics of users with type 2 diabetes who activated a Healthy Living account between May 2020 and September 2023
(N=27,422).

ValuesCharacteristics

Age (years)

58.6 (12.0)Mean (SD)

59 (51-67)Median (IQR)

139 (0.5)Missing, n (%)

Gender, n (%)

11,644 (43)Male

15,385 (56.8)Female

59 (0.2)Intersex

334 (1.2)Missing

IMDa quintile, n (%)

4920 (18.9)1 (most deprived)

5029 (19.3)2

5403 (20.7)3

5601 (21.5)4

5129 (19.7)5 (least deprived)

1340 (4.9)Missing

Ethnicity, n (%)

1835 (8.8)Asian

862 (4.2)Black

228 (1.1)Mixed

202 (1)Other

17,628 (84.9)White

6667 (24.3)Missing

Years since diagnosis

6.3 (6.9)Mean (SD)

4 (0-10)Median (IQR)

5961 (21.7)Missing, n (%)

How the user was made aware of Healthy Living, n (%)

700 (2.6)Charity or community group-Diabetes UK

76 (0.3)Charity or community group-other

504 (1.8)Friend or family member

12,178 (44.4)Health care professional-GPb practice

680 (2.5)Health care professional-other

4758 (17.4)Online search

1381 (5)Poster, leaflet, or other NHSc promotion

5053 (18.4)Social media

2092 (7.6)None of the above

0Missing

Referral route, n (%)

323 (1.2)Public beta-Hub referral (NWLd)e
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ValuesCharacteristics

4282 (15.6)Self-referral landing page (private)

22,467 (81.9)Self-referral landing page (public)

350 (1.3)GP referral

0Missing

aIMD: Index of Multiple Deprivation. IMD scores associated with the lower super output area derived from venue postcodes, ranging from the most
deprived areas in England to the least deprived areas in England.
bGP: general practitioner.
cNHS: National Health Service.
dNWL: North West London.
eThe option “Public beta-Hub referral (NWL)” refers to referrals via an online learning platform targeted at primary care staff in North West London.

Summary of Overall Usage
Table 2 summarizes overall usage of the program. The median
length of time spent on the program by a total of 27,422 users
who activated their accounts was 7.6 (IQR 0.6-27.6) minutes;
12,066 (44%) of users spent less than 5 minutes on the program,

and 3022 (11%) spent 1 hour or more on the program. Over half
completed only 1 session (15,089/27,422, 55%), and 3171
(11.6%) completed 5 or more sessions. Approximately 70%
(n=19,137) accessed some program content at least once, 40.7%
(n=11,149) “attended” the program, and 4.7% (n=1291)
“completed” the program (see Textbox 1 for definitions).

Table 2. Summary of overall usage of the Healthy Living program between May 2020 and September 2023 (N=27,422).

Values

Total time spent on the program in minutes

7598 (27.7)<1 minute, n (%)

4468 (16.3)1-5 minutes, n (%)

8971 (32.7)5-30 minutes, n (%)

3363 (12.3)30-60 minutes, n (%)

2025 (7.4)60-120 minutes, n (%)

997 (3.6)>120 minutes, n (%)

7.6 (0.6-27.6)Median (IQR)

24.5 (58.4)Mean (SD)a

Total number of sessionsb

15,089 (55)1, n (%)

9162 (33.4)2-4, n (%)

2183 (8)5-9, n (%)

988 (3.6)>10, n (%)

1 (1-3)Median (IQR)

3.1 (19.9)Mean (SD)a

19,137 (69.8)Accessed some program content (Learn Journey, Find Answers, or Tools),
n (%)

11,149 (40.7)“Attended” the programc, n (%)

1219 (4.7)“Completed” the programd, n (%)

aThe mean is presented to aid comparison with similar programs. The median is our preferred summary measure due to the skewed distribution of these
variables.
bA session is defined as a string of continuous activity on the program, ending when the user was inactive for over 10 minutes.
cAttendance is defined as reaching the end of the first section in the Learn Journey.
dCompletion is defined as accessing at least 60% of the Learn Journey.
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In total, 83,731 sessions were recorded over 60,830 person-days.
Table 3 summarizes the time of day and day of week that
sessions took place. The most popular time of day for sessions
was 12 PM-6 PM (3887/83,731, 35.3% of sessions), although
the number of sessions starting between 6 AM-12 PM and 6

PM-12 AM was only slightly lower (approximately 30% in
each). Weekends were slightly less popular than weekdays. Of
the 83,731 sessions, 32,032 (38.3%) started between 9 AM and
5 PM on Monday-Friday.

Table 3. Summary of time of day and day of week that users completed sessionsa on the Healthy Living program between May 2020 and September
2023.

Values, n (%)

Time of day (n=83,731)

3887 (4.6)12 AM-6 AM

27,017 (32.3)6 AM-12 PM

29,539 (35.3)12 PM-6 PM

23,288 (27.8)6 PM-12 AM

Day of the week (n=60,830)

10,017 (16.5)Monday

9805 (16.1)Tuesday

9625 (15.8)Wednesday

9560 (15.7)Thursday

9300 (15.3)Friday

6301 (10.4)Saturday

6222 (10.2)Sunday

aA session is defined as a string of continuous activity on the program, ending when the user is inactive for over 10 minutes.

Summary of Program Content Accessed
Table 4 summarizes the number of sections in the Learn Journey
accessed and the number of articles in the Find Answers section
accessed by the 19,137 users who accessed program content.

The median number of Learn Journey sections accessed was 2
(IQR 1-4). A total of 10,273 (53.7%) users accessed 1-3
sections, and 1090 (5.1%) accessed 20 or more sections. Table
S4 in Multimedia Appendix 3 lists each section of the Learn
Journey and the number of people who accessed it. Seven
articles in the Learn Journey had a median duration of
engagement of 90 seconds or more; 6 of these included
interactive quizzes, and 1 contained an embedded video. These
are listed in Multimedia Appendix 4.

Of the 19,137 users, 5825 (30.4%) accessed the Find Answers
section at least once, and the median number of articles accessed

was 0 (IQR 0-1); 1453/19,137 (7.6%) accessed only 1 article
in total, and 1814/19,137 (9.5%) accessed over 10 articles. The
most accessed articles were in the “Eating well for diabetes”
section; this is the second section that appears in this part of the
program, after the section “About type 2 diabetes.” The 5 most
popular articles were: “Meals and portion sizes” (accessed by
n=1148, 6%), “Foods to eat and avoid” (n=1091, 5.7%),
“Healthy portion plate” (n=844, 4.4%), “Fruit and vegetables”
(n=839, 4.4%), and “Lower carbohydrate plate” (n=832, 4.4%).
All articles that were accessed by more than 600 users are listed
in Multimedia Appendix 5 (Table S5).

Table 5 shows how many users accessed each of the tools in
the Tools section. Of the 19,137 users, 3066 (16%) visited at
least one of the tool sections once or more, but there was little
evidence of regular use of the tracking tools.
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Table 4. Summary of the number of sections in the Learn Journey and the number of articles in the Find Answers section that were accessed by Healthy
Living users between May 2020 and September 2023 (n=19,137).

Values

Number of sections of the Learn Journey accessed

1483 (7.8)0 sections, n (%)

6829 (35.7)1 section, n (%)

3444 (18)2-3 sections, n (%)

4246 (22.2)4-5 sections, n (%)

1233 (6.4)6-9 sections, n (%)

812 (4.2)10-19 sections, n (%)

1090 (5.7)20-29 sections, n (%)

2 (1-4)Median (IQR)

4.1 (5.7)Mean (SD)a

Number of articles in the Find Answers section accessed

13,312 (69.6)0 article, n (%)

1453 (7.59)1 article, n (%)

1577 (8.2)2-4 articles, n (%)

981 (5.1)5-9 articles, n (%)

847 (4.4)10-19 articles, n (%)

967 (5.1)20+ articles, n (%)

0 (0-1)Median (IQR)

2.9 (8.8)Mean (SD)a

aThe mean is presented to aid comparison with similar programs. The median is our preferred summary measure due to the skewed distribution of these
variables.

Table 5. Summary of the number of Healthy Living users who accessed each of the tools on at least 1, 2, and 3 separate days between May 2020 and
September 2023.

Accessed on at least 3 days (n=19,137),
n (%)

Accessed on at least 2 days (n=19,137),
n (%)

Accessed on at least 1 day (n=19,137),
n (%)

53 (0.3)326 (1.7)2303 (12)Goals

312 (1.6)520 (2.7)1612 (8.4)Weight tracking

34 (0.2)61 (0.3)248 (1.3)Food tracking

71 (0.4)100 (0.5)211 (1.1)Step tracking

104 (0.5)151 (0.8)490 (2.6)Blood test tracking

425 (2.2)787 (4.1)3066 (16)Any tool

Usage by User Characteristics
Table 6 summarizes user characteristics separately by
“attendance” and “completion” of the program, and gives the
results of the logistic regression analyses.

“Attendance” was associated with ethnicity: those with an Asian,
Black, or mixed ethnicity had lower odds of “attending” the
program compared to those with a White ethnicity. Additionally,
male gender, being from a more deprived area, a longer time
since diagnosis of type 2 diabetes, and being made aware of
Healthy Living via social media, compared with being made
aware via a health care professional, were all associated with

reduced odds of “attendance.” Although statistically significant,
the odds ratio for age regarding “attendance” was 1.00 (95%
CI 1.00-1.001), suggesting a minimal association.

Associations with “completion” were similar to those for
attendance, although the CIs were wider due to a relatively small
number of participants “completing” the program. Male gender,
being from a more deprived area, Asian, Black, or mixed
ethnicity (compared to White ethnicity), a longer time since
diagnosis of type 2 diabetes, and being made aware of Healthy
Living via social media (compared to being made aware via a
health care professional), were all associated with reduced odds
of “completion.”
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Table 6. Attendance and completion of Healthy Living between May 2020 and September 2023 summarized by user characteristics with odds ratios
from logistic regression analyses.

Completion (n=1291)bAttendance (n=11,149)a

Logistic regressionSummary, n (%)Logistic regressionSummary, n (%)

P valueOdds ratio
(95% CI)

Did not
“complete”
program

“Completed” pro-
gram

P valueOdds ratio
(95% CI)

Did not “at-
tend” pro-
gram

“Attended” pro-
gram

Gender

N/AN/A11,135
(43.2)

509 (40)N/AN/Ac7424 (46.2)4220 (38.5)Male (baseline)

.031.16 (1.01-
1.33)

14,621
(56.8)

764 (60)<.0011.35 (1.27-1.43)8633 (53.8)6752 (61.5)Female

.261.00 (1.00-
1.01)

58.6 (12.1)58.6 (11.3).031.00 (1.00-1.01)58.8 (12.3)58.5 (11.7)Age (years), mean
(SD)

IMD quintiled

N/AN/A4719 (19)201 (16.3)N/AN/A3044 (19.6)1876 (17.8)1 (baseline)

.661.05 (0.84-
1.31)

4792 (19.3)237 (19.2).191.06 (0.97-1.17)3007 (19.4)2022 (19.2)2

.721.04 (0.84-
1.29)

5150 (20.7)253 (20.5).0031.15 (1.05-1.26)3157 (20.3)2246 (21.3)3

.771.03 (0.83-
1.28)

5339 (21.5)262 (21.3).131.07 (0.98-1.18)3369 (21.7)2232 (21.2)4

.121.19 (0.96-
1.47)

4850 (19.5)279 (22.7).0011.17 (1.06-1.28)2966 (19.1)2163 (20.5)5

Ethnicity

<.0010.37 (0.26-
0.53)

1801 (9.1)34 (3.7)<.0010.51 (0.46-0.57)1379 (10.8)456 (5.7)Asian

<.0010.36 (0.22-
0.60)

846 (4.3)16 (1.7)<.0010.57 (0.49-0.67)626 (4.9)236 (3)Black

.210.62 (0.29-
1.32)

221 (1.1)7 (0.8).0010.62 (0.46-0.83)159 (1.2)69 (0.9)Mixed

.090.42 (0.16-
1.13)

198 (1)4 (0.4).080.77 (0.57-1.04)137 (1.1)65 (0.8)Other

N/AN/A16,757
(84.5)

871 (93.5)N/AN/A10,487 (82)7141 (89.6)White (baseline)

<.0010.96 (0.95-
0.97)

6.4 (6.9)4.6 (6.4)<.0010.97 (0.97-0.98)6.9 (7.1)5.4 (6.5)Years since diagnosis,
mean (SD)

How the user was made aware of Healthy Living

N/AN/A12,212
(46.7)

646 (50)N/AN/A7751 (47.6)5107 (45.8)Health profession-
al (baseline)

<.0010.52 (0.42-
0.65)

4912 (18.8)141 (10.9)<.0010.81 (0.75-0.88)3251 (20)1802 (16.2)Social media

.201.12 (0.94-
1.34)

4499 (17.2)259 (20.1)<.0011.16 (1.07-1.26)2584 (15.9)2172 (19.5)Online search

.991.00 (0.74-
1.35)

1318 (5)63 (4.9).060.88 (0.77-1.01)905 (5.6)476 (4.3)Poster/leaflet

.641.05 (0.85-
1.30)

3190 (12.2)182 (14.1).0021.16 (1.05-1.28)1782 (11)1590 (14.3)Other

aDefined as reaching the end of the first section in the Learn Journey.
bDefined as accessing at least 60% of the Learn Journey.
cN/A: not applicable.
dIMD: Index of Multiple Deprivation. IMD scores associated with the lower super output area derived from venue postcodes, ranging from the most
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deprived areas in England to the least deprived areas in England.

Discussion

Principal Findings
Less than half of Healthy Living users who activated an account
spent more than 5 minutes on the program. Furthermore, less
than half of Healthy Living users reached the end of the first
section of the structured Learn Journey content, and very few
users “completed” the program, that is, accessed 60% of the
structured Learn Journey content. Of those who accessed some
program content, only a third of Healthy Living users accessed
the unstructured Find Answers section at least once, and even
fewer users accessed the Tools section. Hence, while a small
proportion accessed a large amount of content, many visited
the program only once. Female gender, lower deprivation, White
ethnicity, and a shorter time since diagnosis were associated
with increased usage.

Comparisons With Prior Work
Although the measures of usage are similar but not directly
comparable, usage appears to be lower than in the
HeLP-Diabetes RCT, where the mean number of log-ins in the
intervention group was 18.4 (SD 84.0) over a 12-month
follow-up [14], compared to the mean number of sessions
completed in Healthy Living being 3.1 (SD 19.9). This
difference may reflect the tendency for usage to be higher in
RCT settings than in the real-world, due to factors such as
participant motivation and additional support provided during
trials [21]. In addition, previous research from this program of
work identified key changes implemented during the national
rollout of Healthy Living that contrasted with the RCT,
comprising (1) the inclusion of a structured web-based learning
curriculum (the “Learn Journey”) due to changes in the NHS
policy, (2) a lack of support provided from health care
professionals to access the program due to fewer resources in
general practice, and (3) the omission of a moderated online
support forum due to low uptake of this feature in the
HeLP-Diabetes RCT [17]. These changes made during the
national rollout may have also contributed to the reasons for
lower engagement with Healthy Living.

The results are more comparable to usage analyses in the
observational studies of the HeLP-Diabetes: Starting Out
program (a structured version of the original HeLP-Diabetes)
[24] and the myDESMOND program [22]. In HeLP Diabetes:
Starting Out, 23.8% of those who registered reached the end of
the first section of structured content, while this percentage was
40.7% for Healthy Living. However, 9.4% of people who
registered for HeLP Diabetes: Starting Out completed the
program, compared to a completion rate of 4.7% for Healthy
Living, although the former was a considerably shorter program
[24]. In myDESMOND, 56.3% of users used it for at least a
month, and the median number of log-ins was 8 (IQR 4-18)
[22], while the median number of sessions completed by users
in Healthy Living was 1 (IQR 1-3).

The myDESMOND analysis also found that usage was higher
in those aged over 50 years, compared to those aged under 50
years; those aged over 50 years had a higher number of log-ins

and spent more time on the program [22]. Similar to our results,
the analysis of the myDESMOND program found that usage
was higher in females and participants with White ethnicity,
although the measures of usage were different. Specifically,
females had a similar number of log-ins to males but spent more
time on the program, and people with Black or Asian ethnicity
had fewer log-ins and spent less time on the program compared
to White people [22]. If these differences in usage continue to
exist, digital DSMES services risk worsening inequalities based
on ethnicity and socioeconomic status, by excluding those
groups of society most in need of self-management support.
Tailoring to cultural or other specific needs can improve the
acceptability and effectiveness of DSMES programs in
underrepresented groups [10]; a study of 1678 adults who
attended the DESMOND face-to-face program in Leicestershire,
including tailoring, identified that 28% of attendances were of
South Asian ethnicity, comparable to the 28.3% seen in the
local population [25].

Implications
Potential factors contributing to the low usage of Healthy Living
could be the structured nature of the content and the lack of
interactive elements. NICE guidelines recommend that DSMES
programs be structured to ensure participants are exposed to
essential components of the program [1]. However, some users
have stated they would have preferred to select topics of interest
and felt disengaged when a topic was not relevant to them [26].
A way to overcome this could be to allow users the flexibility
to access the content they would find most useful, rather than
being directed to work through a curriculum. Additionally, the
Healthy Living program was self-led and did not involve
interaction with health care professionals or peers, unlike
HeLP-Diabetes [17], and there is some evidence from similar
programs to suggest that usage and outcomes could be improved
by brief human interaction [27-30]. Articles with the highest
engagement based on time spent on the page were those with
a quiz or video, rather than text only. This is in line with findings
from interviews with Healthy Living participants, who said they
valued interactive components to keep them engaged [26]. The
interviews also found that use of the “Tools” section may have
been low because users already had other ways of tracking
lifestyle factors, such as mobile apps and wearable technology
[26].

Our wider program of research has found that the mean
reduction in HbA1c was greater in participants with higher
engagement in the program (Zghebi et al, unpublished data,
2025). Results from studies of programs aiming to encourage
weight loss have also found that higher levels of usage are
associated with better health outcomes [31-33]. For example,
1 trial found that participants who demonstrated consistent use
of a weight loss maintenance web-based intervention were more
successful at maintaining long-term weight loss [32], and
another trial found that greater use of a weight tracker tool was
associated with greater weight loss [33]. Given that the NHS
10-Year Plan has committed to shifting care from analog to
digital and expanding access to digital self-management tools
[11], there needs to be more of a focus on bridging the gap
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between uptake and engagement with digital programs when
implementing at scale.

To explore ways to increase usage with digital programs, future
research could explore introducing prompts via SMS text
message [34], having more emphasis on unstructured
components, or providing more interactive features in the
content, such as quizzes and videos. Work could also be done
aiming to increase usage specifically in males, those with a
Black, Asian, or mixed ethnicity, those from more deprived
areas, and people who are not newly diagnosed with type 2
diabetes. Our program of research has found that the program
is likely to be cost-effective compared to usual care (Paterson
et al, unpublished data, 2025) and therefore could be a viable
self-management option to support individuals and to reduce
NHS costs for type 2 diabetes treatment and related
complications.

Strengths and Limitations
This was an independent evaluation of a nationally implemented
digital DSMES program. Data from all users of Healthy Living
over a 3-year period were available, and all user activities were
recorded, hence we provided a fine-grained and detailed analysis
of usage, which is not commonly done. However, the Healthy
Living program was in an early stage at the start of the data
analysis period, and changes have been made, such as the

removal and addition of some sections of information, which
may have had an impact on usage. Furthermore, the study period
covers the COVID-19 lockdowns, which may have impacted
how much people engaged with the program. Two of the
variables included in the analyses assessing associations between
user characteristics and usage of the program had high levels
of missingness: ethnicity and time since diagnosis. We did not
perform multiple imputation, despite it being plausible that the
data are missing at random or missing not at random, due to the
small number of variables. However, a similar analysis as part
of our wider body of work using a dataset with more variables
(Zghebi et al, unpublished data, 2025) had similar findings.

Conclusions
This analysis explored the usage of a nationally implemented
digital DSMES program for >27,000 users with type 2 diabetes
and demonstrates the importance of considering usage alongside
uptake and effectiveness in any evaluation. Unlike previous
evaluations, which have focused on smaller sample sizes, this
study offers large-scale, real-world evidence on how people
actually engage with a national digital DSMES program. As
higher usage is associated with improved health outcomes,
encouraging increased engagement with the program has the
potential to lead to better health outcomes in people with type
2 diabetes.
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