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Abstract
Background: Technology-assisted self-management programs are increasingly recommended to patients with long-term
conditions such as diabetes. However, there are a number of personal and external factors that affect patients’ abilities to engage
with and effectively utilize such programs. A randomized controlled trial of a multi-modal online program for diabetes
self-management (BetaMe/Melon) was conducted in a primary care setting, and a process evaluation was completed at the end
of the study period.
Objective: This process evaluation aimed to examine the utilization patterns of BetaMe/Melon, identify which components
participants found most (and least) useful, and identify areas of future improvement.
Methods: Process evaluation data were collected for intervention arm participants from 3 sources: (1) the mobile/web platform
(to identify key usage patterns over the 16-week core program), (2) an online questionnaire completed during the final study
assessment, and (3) interviews conducted with a subset of participants following the study period. Participants were classified as
“actively engaged” if any usage data was recorded for the participant (in any week), and patterns were reported by age, gender,
ethnicity, and diabetes/prediabetes status. The online questionnaire asked participants about the usefulness of the program and
whether they would recommend BetaMe/Melon to others according to a 5-point Likert Scale. Of 23 invited participants, 18
participated in a digitally recorded, semistructured telephone interview. Interview data were thematically analyzed.
Results: Out of the 215 participants, 198 (92%) received an initial health coaching session, and 160 (74%) were actively engaged
with the program at some point during the 16-week core program. Engagement varied by demographic, with women, younger
participants, and ethnic majority populations having higher rates of engagement. Usage steadily declined from 50% at Week 0
to 23% at Week 15. Participants ranked component usefulness as education resources (63.7%), health coaches (59.2%), goal
tracking (48.8%), and online peer support (42.1%). Although 53% agreed that the program was easy to use, 64% would recommend
the program to others. Interview participants found BetaMe/Melon useful overall, with most identifying beneficial outcomes such
as increased knowledge, behavioral changes, and weight loss. Barriers to engagement were program functionality, internet

https://www.jmir.org/2020/12/e19150

XSL• FO
RenderX

J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 1
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Signal et al

connectivity, incomplete delivery of all program components, and participant motivation. Participants suggested a range of
improvements to the BetaMe/Melon program.
Conclusions: The program was generally well received by participants; active engagement was initially high, although it declined
steadily. Maintaining participant engagement over time, individualizing programs, and addressing technical barriers are important
to maximize potential health benefits from online diabetes self-management programs.
Trial Registration: Australian New Zealand Clinical Trial Registry ACTRN12617000549325; https://tinyurl.com/y622b27q
(J Med Internet Res 2020;22(12):e19150) doi: 10.2196/19150
KEYWORDS
diabetes mellitus; prediabetes; self-management; eHealth; mobile apps; evaluation; diabetes; digital health; app; utilization; user
perception; user

Introduction
Long-term conditions pose a great burden to patients and health
services [1,2]. Furthermore, the economic burden on health
systems is growing globally [3-6]. Self-management
interventions are a potential way to address this burden, with
evidence that such interventions can effectively improve users’
physical and mental health [7]. Digital health interventions are
increasingly available to support patient self-management [8-10].
However, there are personal and external factors that affect a
person’s ability to engage with and effectively utilize digital
health interventions. These include age, motivation, personal
values, lifestyle, digital literacy, and support from family and
peers [11,12]. Factors external to an individual that influence
engagement include the quality of the digital health intervention
itself, internet access, level of support provided to enroll and
participate, cost to the participant, clinical endorsement, and
participant perceptions of data safety [11,12]. The degree to
which programs have been designed using contextually relevant
models and theory that target the desired behavior (eg, the
Behaviour Change Wheel [13]) may be important to outcomes
[14].
The BetaMe/Melon digital health intervention is a
comprehensive mobile and web-based technology program for
people with type 2 diabetes or prediabetes that uses principles
of behavioral change theory to support and enhance users’
self-management techniques [15]. The program was developed
in partnership with primary care practitioners, Māori and Pacific
health providers, and psychologists, and piloted with people
with prediabetes [15]. The 12-month program has an initial
16-week active support phase comprising four intervention
components: (1) health coaching (during which the first session
with the health coach is the only compulsory component of the
program), (2) goal setting and tracking, (3) online peer support
in a secure forum, and (4) provision of evidence-based resources.
The remaining 36 weeks use online peer support and goal
tracking only.
Although multimodal digital health intervention programs such
as BetaMe/Melon have been shown to be effective in supporting
users’ glycemic control [16-19], there are still many knowledge
gaps regarding the use and efficacy of digital health
interventions. For example, little is known about the mechanisms
that might enhance individual engagement and thus have the

https://www.jmir.org/2020/12/e19150

XSL• FO
RenderX

greatest impact in terms of utilization and adherence
[11,12,20,21]. There is also a lack of high-quality empirical
evidence as to how individuals incorporate digital health
intervention programs into their daily lives, which program
components they find most helpful, and how they feel such
programs could be improved [9,21].
Process evaluation is an essential part of assessing complex
interventions [22,23] and can provide information about how
an intervention might work in a given context, factors that may
have impacted an intervention’s outcomes, and modifiable
factors that might improve an intervention’s success [22]. The
aims of our process evaluation were to assess how consistently
and in what ways participants used the BetaMe/Melon
mobile/web platform and to identify which program components
participants found to be the most (and least) useful so as to
identify future areas of improvement for this and other similar
digital health intervention programs.

Methods
Design
We undertook a randomized controlled trial (RCT) of the
BetaMe/Melon program with the design and methods described
elsewhere [15]. Briefly, the RCT was carried out from June
2016 to June 2018 and compared the outcomes for people aged
18-75 years with hemoglobin A1c (HbA1c) of 41-70 mmol/mol
enrolled in the BetaMe/Melon program or receiving usual
primary health care. The RCT recruited 429 participants, with
half (n=215) randomly allocated to the intervention arm
(BetaMe/Melon) and half (n=214) allocated to the control arm
(usual primary health care) of the study. The primary outcomes
were mean changes in HbA1c and weight from baseline to 12
months. A number of secondary outcomes were also measured
[15].
Process evaluation data were collected for intervention arm
participants from three sources: (1) the mobile/web platform
(to identify key usage patterns during the 16-week active support
phase), (2) an online questionnaire completed during the final
study assessment, and (3) semistructured telephone interviews
conducted with a subset of participants at the end of the study
period. A study flow diagram highlighting when data were
collected and analyses conducted is provided (Figure 1).
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Figure 1. Study flow diagram. HbA1C: hemoglobin A1C; RCT: randomized controlled trial.

Ethical Approval
Ethical approval was given by the New Zealand Health and
Disability Ethics Committee (approval reference: HDEC
17/CEN/49). The process evaluation was conducted by
researchers from the University of Otago. All design,
implementation, analytic, and dissemination aspects of the RCT
and this process evaluation were the sole responsibility of the
Otago research team. The research team had no financial
relationship with the company (Melon Health Ltd) who
developed the BetaMe/Melon program and delivered the
program for the study under contract to the University.
Participants gave written consent to participate in the RCT,
which included the use of information from the mobile/web
platform to evaluate the BetaMe/Melon program. Additional
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verbal consent was gained from those participating in the
telephone interviews at the end of the study period.

Utilization Patterns
Online usage data were provided by Melon Health to the
University of Otago research team for analysis. The provided
dataset covered the program’s first 16 weeks (active support
phase) and included data on the first health coach session and
all events where participants made an online diary entry or
actively engaged with the peer support forum (posted, replied
to, or “liked” messages). No data were available on passive
interactions with the online program (eg, reading forum
messages without commenting or liking) or use of educational
resources.
For the utilization analysis, usage data were linked to
demographic data collected during the baseline study assessment
J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 3
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of the RCT. Participants were classified as “actively engaged”
if any usage data was recorded for the participant (in any week),
while participants with no usage data recorded were classified
as “not engaged” during the active support phase. Proportions
engaged are reported with 95% CIs, with differences between
key demographic and clinical groups calculated as absolute
differences with 95% CIs (differences not adjusted for other
variables). Weekly engagement with the online program
components was assessed for the active support phase (Week
0-16 with Week 0 starting at the time of enrollment) using
descriptive statistics.
Utilization patterns are reported by demographic characteristics
of age group (35-45, 45-55, 65-75 years), gender (male, female),
self-identified ethnicity (using a prioritized order as follows:
Māori, Pacific, or non-Māori/non-Pacific), and study group
(diabetes/prediabetes). Diabetes/prediabetes status was defined
using HbA1c levels measured at the start of the study (diabetes
range: 50-70 mmol/mol; prediabetes range: 41-49 mmol/mol).
Utilization analyses were conducted and plotted in R3.5 (R
Institute, Vienna, Austria).

Participant Perceptions

Signal et al
Telephone interviews were conducted by a researcher with
extensive experience in qualitative research (JSt). A
semistructured interview schedule (see Multimedia Appendix
1) was used to elicit in-depth participant perceptions about the
most and least useful components of the 12-month program,
any barriers to incorporating BetaMe/Melon into daily life, and
suggested changes to the program. All interviews were recorded
digitally.
Participant interview data were analyzed thematically using a
primarily inductive approach (led by JSt in close collaboration
with VS). First, all interviews were listened to several times so
as to familiarize analysists with the data. Second, a summary
of findings for each participant was entered into an Excel
spreadsheet by interview question. Third, interesting and
important data features were coded and a coding framework
developed. Fourth, initial themes were developed and reviewed
against the dataset. Finally, findings and issues were discussed
with other research team members and themes defined and
named.

Results

Online Survey

Utilization Patterns

An online questionnaire was completed within REDCap
(Research Electronic Data Capture, an electronic data capture
tool hosted at the University of Otago [24,25]) by intervention
arm participants during the RCT’s final study assessment at 12
months after enrollment. Participants were asked about the
usefulness of the full 12-month program and whether they would
recommend the BetaMe/Melon program to others. Responses
were collected using a 5-point Likert Scale (strongly disagree,
disagree, neutral, agree, strongly agree). Data from the
questionnaire were extracted from REDCap, analyzed in
Microsoft Excel, and reported with descriptive statistics.

Of the 215 intervention participants, 92% (n=198) received an
initial health coaching session. Active engagement (at any point
in the 16-week monitored period) is shown in Table 1. Of the
215 participants, 160 (74%, 95% CI 68.0-80.1) were actively
engaged with the online program components at some point
during the 16-week active support phase; the remaining 55
participants (26%) did not actively engage with the online
components at any time during the 16 weeks.

Participant Interviews
Interview participants were purposefully sampled to highlight
Māori and Pacific peoples’ views, with all Māori participants
(n=9) and all Pacific participants (n=5) who agreed to be
re-contacted invited to interview. The 18 interviews that were
completed included all Māori and all Pacific participants who
consented and a random sample of participants of other
ethnicities stratified by primary care practice. An information
sheet and consent form were emailed to all consenting
participants prior to the interview.
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Patterns of any engagement in the 16-week period were broadly
similar across subgroups. Although there was some variation
between groups, much of this variation may be explained by
relatively small sample sizes in subgroups rather than
representing systematic tendencies for one type of participant
to engage more than others (as seen with the CIs for proportions
and their absolute differences in Table 1). The exception was
engagement by gender, where women were more likely to
actively engage at any time (82.4%, 89/108) than men (66.4%,
71/107). For other key comparisons, the differences were
inconclusive.
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Table 1. Patterns of any engagement (at any time in program) by key participant characteristics.
Total (N=215), n

Any engagementa, n (%), 95% CI

Absolute differenceb (95% CI)

35-54

43

34 (79.1), 64.0-90.0

9.3 (–6.6-25.3)

55-64

76

53 (69.7), 58.1-79.8

Reference

65-74

96

73 (76.0), 66.3-84.2

6.3 (–7.1-19.7)

Māori

32

21 (65.6), 46.8-81.4

–10.1 (–27.7-7.5)

Pacific

6

5 (83.3), 35.9-99.6

7.6 (–22.9-38.1)

Non-Māori / non-Pacific

177

5 (75.7), 68.7-81.8

Reference

Male

108

89 (82.4), 73.9-89.1

16.0 (4.6-27.5)

Female

107

71 (66.4), 56.6-75.2

Reference

Prediabetes

105

82 (78.1), 9.0-85.6

Reference

Diabetes

110

78 (70.9), 61.5-79.2

–7.2 (–18.8-4.4)

Participant characteristics
Age (years)

Ethnicity

Gender

Diabetes status

a

Defined as at least one active engagement on the online portal, at any time.

b

Absolute difference in proportion engaged relative to reference group

Overall, there was a steady decline in utilization rates
(proportion of enrolled individuals actively engaged with the
online program in each week) over the 16-week active support
phase, from 50% (108/215) of participants engaging at Week
0 down to 22.3% (48/215) at Week 15. Figure 2 shows usage
patterns over time by age group, gender, ethnicity, and diabetes
status, with all groups showing higher engagement at Week 0
with a steady decline during active program delivery (Weeks
0-15). Participants in the youngest age group (35-54 years) had
higher engagement than other age groups, but the trajectory for
this age group quickly (by around Week 6) converged with
engagement rates for other age groups. Female follow-up
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engagement was higher, and the percentage of
non-Māori/non-Pacific participants engaged at any time point
was higher compared to Māori participants. Engagement by
participants identifying as Māori decreased the most rapidly to
only 3% (1/32) engaging at the end of the 16-week period
compared to 27% of non-Māori/non-Pacific participants
(47/177). Engagement trajectories were similar for participants
with initial HbA1c in the diabetes and prediabetes ranges,
following the overall pattern of results. Diary entries (eg,
tracking progress toward health goals or changes in weight)
were the most frequent form of engagement by all participants
(Figure 3).

J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 5
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Signal et al

Figure 2. Participant active engagement with BetaMe/Melon portal over time, according to key participant characteristics (age group, gender, ethnicity*,
and diabetes status group). *Results for Pacific participants are not presented due to small sample size (n=6).
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Figure 3. Trends in engagement by week according to type of activity (diary, online peer support forum). “Any” activity represents percentage with
any active engagement in that week.

Participant Perceptions
Online Survey
The online questionnaire on the usefulness of the entire
BetaMe/Melon program (Figure 4) was completed by 83.7%
(180/215) intervention arm participants during the final RCT
assessment at 12 months. However, not all participants
completed all items. Overall, participants rated the education
resources and health coaches as more useful components of the
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program (63.7% [109/171] and 59.2% [103/174] “agreed” or
“strongly agreed” with these statements, respectively).
Participants considered goal tracking and the online peer support
less useful (48.8% [81/166] and 42.1% [72/171] “agreed” or
“strongly agreed” with these statements, respectively). About
half of respondents (53.0%, 86/162) “agreed” or “strongly
agreed” that the program was easy to use. The majority of
participants (63.9%, 115/180) indicated that they would
recommend the program to friends and family.
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Figure 4. Individual participant feedback from the online questionnaire (percent giving specific response to each item).

Participant Interviews
Of the 18 participants who participated in the telephone
interviews, 10 were female. Most participants were aged
between 45 and 74 years (n=1 aged 35-44, n=10 aged 45-64,
n=7 aged 65-74). The majority (n=10) were of
non-Pacific/non-Māori ethnicity, 5 were Māori, and 3 were

Pacific. Eleven of the 18 participants had HbA1c levels in the
diabetes range and 7 had HbA1c levels in the prediabetes range.
Interviews lasted 10 to 30 minutes (mean=18 minutes). Thematic
analysis of the interviews resulted in four themes about the
12-month program, each of which are described in the following
sections and exemplified in Table 2.

Table 2. Coding framework extract with example categories and codes.
Theme

Example codes

Overall program utility
Psychological experience

Good and helpful, helped establish change, improved coping with diabetes, liked being
monitored, disliked misinformation about program, lack of attention led to regression

Technological experience

Program easy to access, trouble with video conferencing, easy, could not access component

Physical experience

Reduced amount of food eaten, made small changes

Health coach
Psychological experience

Bubbly, helpful, responsive, easy to understand, supportive, shared personal experiences,
motivating, related to coach of same ethnicity, good reinforcement.

Suggested improvements

Coach continuity, increased coach contact, coaches that are role models (eg, same gender,
similar age), continuity of contact, improved follow-up

Least useful components
Online peer support use

Did not use, did not interact, did not know about this component, read some, not needed,
could not access

Online peer support psychological experience

Not comfortable with medium, did not like, worked well, influential, could not relate to
others

Goal tracking use

Did own tracking, set own goals, easy, did not know about it, did not use it

Goal tracking psychological experience

Good, helpful, useful, loved it, unsure, unenthusiastic
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Overall Program Utility
Interview participants found the BetaMe/Melon program to be
useful overall, with most indicating that they had a positive
experience and identifying beneficial outcomes from
participating. For example, a number reported that the program
increased their knowledge and led to behavioral changes that
helped them lose weight and better manage their diabetes or
prediabetes.
Being made more aware of my eating habits. Because
being Māori Chinese, when we were little kids we
were always told, don’t waste your food, don’t waste
your food, so therefore I kept on eating my food,
eating my food. And I had a whole sort of regime
where I would eat everything on my plate, don’t waste
the food. [Participant #10]
Most participants reported feeling motivated when they
commenced the program and were able to identify components
of the program that helped to maintain their motivation. These
components included regular contact with the health coach,
medication reminders, and the ability to track results relevant
to their goals (eg, blood sugar regulation, weight management,
and exercising).
The things I did find useful were the reminders to take
your medication, I found them very helpful especially
the night one cause I wasn’t used to taking that.
[Participant #13]
The majority of participants reported that they would
recommend the program to others.

Participant Feedback Regarding Health Coach Element
Connecting with the health coach was the most useful
component identified. Participants articulated that regular
contact with the online health coaches gave them someone to
be accountable to and helped them remain goal oriented. The
health coaches were reported as being good communicators,
encouraging, positive, and willing to connect with participants
on a personal level. One participant indicated that they were so
happy with their coach that they wanted to maintain contact
following the 16-week active support component of the program.
Very good, very helpful, always there if you needed
advice, they were always on the end of the email, so
from that point of view they were very, very effective.
[Participant #4]
However, a number of participants had difficulties connecting
or staying connected to their health coach, with one participant
explicitly stating they would have preferred a relatable health
coach, such as a coach who had been through a weight loss
journey and thus would be a role model to aspire to.
Well I’d prefer a female, and someone around my…
age I can relate to, or ish, who’s been there and done
that, that I can like sort of aspire to like, yay she’s
done it maybe I can do it to. [Participant #18]

Online Peer Support and Goal Tracking
Participants found the online peer support and goal tracking to
be the least useful components. Over half of interviewed
https://www.jmir.org/2020/12/e19150
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participants did not use the online peer support component, with
personal preference being the primary reason. One participant
had technical difficulties accessing the peer support and another
reported not knowing about the peer support component of
BetaMe/Melon. Three participants read forum posts from time
to time but interacted minimally online. Another stopped using
the peer support forum, stating that she was unable to relate to
other participants due to differences in affordable food options,
as what they talked about did not match her budget.
I did put in a comment, you know, has anybody got
ideas with pigs head, because that’s just the type of
meat I can afford….It wasn’t that beneficial for me,
because I was looking at cheap meats, and they were
looking at meats I don’t look at….I felt like I was the
poor one in the group because my questions were so
to the left of what everyone else was on. [Participant
#16]
The goal tracking component was used by 7 of the interviewed
participants, all of whom stated that they found it helpful.
Another 5 participants tracked progress against their goals but
did not use the BetaMe/Melon program to do so. Six participants
did not track their progress against goals at all, although this
group included 2 participants who were not aware of the goal
tracking component in the program.
I kept getting reminders saying would you input your
data, you know your blood sugars, but I didn’t know
how to do that or what to do so I never did it. But I
keep my own records you know. [Participant #13]

Barriers and Recommendations
Participants identified a range of problems with the program as
well as barriers to its use in daily life. These included problems
with the functionality of the program or with internet
connectivity; incomplete delivery of all program components
for some participants (eg, not setting goals with the health coach
or not being informed about all components); and barriers related
to the skills, knowledge, or motivation of participants.
Participants suggested a range of improvements to the
BetaMe/Melon Program. Suggestions included better support
and training regarding how to load and use each component of
the program, functionality improvements (such as enabling
participants to record specific types of exercise undertaken or
share goal tracking information with other willing participants),
more frequent and longer contact with the health coach,
face-to-face rather than online health coaching, keeping the
same coach throughout the program, and use of coaches who
are relatable role models. The need to recognize that each
participant was unique was commonly suggested. For example,
participants suggested efficacy would be improved if
BetaMe/Melon were to consider participants’ prior experiences
and relative states of minds when commencing the program,
including participants’ experiences with goal tracking and
weight loss programs, their levels of motivation, and known
enablers and barriers to self-management of health conditions.
Other suggestions for individualization included increasing
program flexibility in order to adapt to participants’ changing
life circumstances (eg, being on holiday, unwell, or hospitalized)
J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 9
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and tailoring program information and resources to individual
participants (eg, providing recipes to cater for those with limited
resources).
Suggestions regarding the online peer support included
considering other ways of providing this component such as
connecting participants so they could meet to share experiences,
motivate each other, and participate in group exercise or walks.
Participants also suggested that family be included in the
program and that a counselling feature be implemented. Finally,
participants recommended that the program provide advice on
where to go to for help upon completion of the program.

Discussion
Overview
This process evaluation was part of a wider study including an
RCT [15,26]. It utilized data from 3 sources to assess
engagement with and usefulness of a comprehensive digital
health intervention program. Overall, 92% (198/215) of
intervention participants completed the compulsory first health
coach session, although engagement with other components of
the program varied by age, ethnicity, and gender and fell over
time. Despite this, 64% of respondents (115/180) of participants
indicated that they would recommend the program to others,
and the majority of those taking part in qualitative interviews
following the study period indicated that they found the program
to be useful overall.

Principal Findings
Engagement with the health coach for the first nonoptional
coaching session was high at 92% (198/215). Active engagement
with other online components of the program peaked in Week
0 with 50% (108/215) of participants actively engaging online.
Similar to other programs, participant engagement with the
BetaMe/Melon digital health intervention program varied by
demographic, with women, younger participants, and ethnic
majority population groups demonstrating higher engagement
[27,28]. However, engagement dropped steadily over time
[28-30]. Reduced engagement over time is a consistent issue
with digital health intervention programs [28] and is likely to
relate to the attenuation of any health gains achieved by an
intervention over time [27,31]. Improving the design of digital
health intervention programs to maintain and increase
engagement (eg, offering regular rewards, introducing new
content to sustain interest, or emailing engagement reminders)
and involving specific groups for which the program is likely
to be less successful at engaging (either initially or over time)
in program development may improve engagement and
intervention success [12,28].
We found lower overall active engagement with the online
components of the program for Māori and Pacific participants.
The BetaMe/Melon program was developed using behavioral
change and cognitive behavioral theory [30] and included input
from Māori and Pacific health care providers. Given the higher
prevalence of diabetes and prediabetes in the Māori and Pacific
populations of New Zealand, it may be useful for the
BetaMe/Melon program (or other digital health intervention
programs in New Zealand) to consider using relevant models
https://www.jmir.org/2020/12/e19150
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and behavior change theory specific to Māori and Pacific
peoples [32,33]. Internationally, focusing on ethnically
appropriate theory when developing and refining digital health
interventions may improve engagement and impact for
indigenous and minority population groups [31,33,34].
Multimodal programs like BetaMe/Melon have been shown in
some studies to be more successful than those adopting a single
mode [9,21], with other studies showing that the success of
multimodal digital health intervention programs can be
moderated by the impact of diabetes self-management style on
engagement with and utilization of various components [35].
In general, the BetaMe/Melon program was well received, with
educational resources and health coaching seen as the most
useful components. However, there was a strong call by
participants to strengthen the human components of the program
or, in other words, to implement both longer or face-to-face
contact with the health coach as well as enhanced peer support
activities. Conversely, goal tracking was identified as the least
useful component of BetaMe/Melon by participants in both the
online survey and telephone interviews. However, diary entries
to track progress toward health goals were the most utilized
form of engagement irrespective of participant characteristics.
Additionally, it appears that some participants were unaware
of all components of the BetaMe/Melon program (goal tracking
and peer support forum). A few barriers to incorporating the
program in everyday life were identified, and several
improvements proposed. In particular, the need for increased
individualization of the program, a bigger role for the health
coaches, and technical improvements to the online components
of the program to improve usability were emphasized. Other
studies have also called for digital health intervention programs
to be tailored to individual participants’ needs [9,12,28,35], to
combine digital and human support in order to increase
engagement [12,36], and particularly to enable feedback loops
between the participant and their health care team in order to
improve diabetes control [1,9,12].

Strengths and Limitations
A key strength of this study is that it was conducted in the
context of an RCT of the comprehensive BetaMe/Melon digital
health intervention program. We have addressed knowledge
gaps around comprehensive self-management programs for
people with diabetes and prediabetes and for Māori and Pacific
peoples. Another strength is that we were able to describe
utilization over time and by type of activity and demographic
characteristics (age, ethnicity, gender, and diabetic status).
This study also has some limitations. First, in assessing online
engagement with the study, we were limited to the data released
by Melon Health Ltd to the Otago University study team. From
the data that were provided, we were able to identify the number
of completed first health coaching sessions and active
engagement with the online program (diary entries and use of
the peer support forum). Melon Health Ltd did not supply data
on the number or length of health coach sessions per participant
or other online activity such as login activity or passive
engagement with the program (eg, reading posts or accessing
educational material). Second, not all eligible participants
answered the online questionnaire, and the participants that
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agreed to talk with us following the completion of the program
may not be representative of the entire study population. Finally,
participants were asked 12 months after enrollment to recall
their perceptions of a program with a primary focus on the first
16 weeks of delivery. Thus, there is potential for inaccurate
recall by participants, and generalizing the findings beyond this
study may need careful consideration.

Conclusions

Signal et al
high, although engagement with other components varied by
participant demographic and dropped rapidly over the 16-week
active program period. Maintaining engagement of participants
over time, individualizing programs, and addressing technical
barriers to engagement are important to address in order to
maximize satisfaction, engagement, and potential health benefits
that may come from digital programs for self-management of
diabetes.

The BetaMe/Melon program was generally well received by
participants, and initial engagement with the health coach was

Acknowledgments
This study was funded by the Health Research Council of New Zealand, the Ministry of Health New Zealand, and the Healthier
Lives National Science Challenge, 16/727. The funders of the study had no role in study design, data collection, data analysis,
data interpretation, or the writing of this paper.

Authors' Contributions
Study concept and design was led by DS, MM, and J Stanley with input from J Stairmand, VS, JK, RG, and AD. The study was
managed by MM. MM, J Stanley, and DS led the analysis and interpretation of data overall. The utilization data was acquired
by MM and analyzed and interpreted by MM, J Stanley, and NS. The online survey data was acquired by VS, DT, and KH and
analyzed and interpreted by MM, J Stanley, and VS. The patient interview data was acquired by J Stairmand, analyzed and
interpreted by J Stairmand and VS with the support of MM and CD. VS, MM, and J Stanley wrote the first draft of the manuscript
with input from J Stairmand and DS. VS, MM, J Stanley, J Stairmand, DS, NS, DT, KH, CD, JK, AD, and RG provided critical
revision of the manuscript draft.

Conflicts of Interest
None declared.

Multimedia Appendix 1
BetaMe/Melon Process Evaluation Telephone Interview Schedule.
[PDF File (Adobe PDF File), 286 KB-Multimedia Appendix 1]

References
1.

2.
3.

4.

5.
6.
7.

8.

van Dieren S, Beulens JW, van der Schouw YT, Grobbee DE, Neal B. The global burden of diabetes and its complications:
an emerging pandemic. Eur J Cardiovasc Prev Rehabil 2010 May;17 Suppl 1:S3-S8. [doi:
10.1097/01.hjr.0000368191.86614.5a] [Medline: 20489418]
Hajat C, Stein E. The global burden of multiple chronic conditions: A narrative review. Prev Med Rep 2018 Dec;12:284-293
[FREE Full text] [doi: 10.1016/j.pmedr.2018.10.008] [Medline: 30406006]
Ministry of Health. Health Loss in New Zealand: A report from the New Zealand Burden of Diseases, Injuries and Risk
Factors Study, 2006–2016. Wellington: Ministry of Health; 2013. URL: https://www.moh.govt.nz/notebook/nbbooks.nsf/
0/F85C39E4495B9684CC257BD3006F6299/$file/health-loss-in-new-zealand-final.pdf [accessed 2020-11-24]
Ministry of Health. Living Well with Diabetes: A plan for people at high risk of or living with diabetes 2015–2020. Ministry
of Health. Wellington: Ministry of Health; 2015 Oct 16. URL: https://www.health.govt.nz/system/files/documents/
publications/living-well-with-diabetes-oct15.pdf [accessed 2020-11-24]
Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes atlas: global estimates of the prevalence of diabetes for 2011 and
2030. Diabetes Res Clin Pract 2011 Dec;94(3):311-321. [doi: 10.1016/j.diabres.2011.10.029] [Medline: 22079683]
Bhutani J, Bhutani S. Worldwide burden of diabetes. Indian J Endocrinol Metab 2014 Nov;18(6):868-870 [FREE Full text]
[doi: 10.4103/2230-8210.141388] [Medline: 25364686]
Reynolds R, Dennis S, Hasan I, Slewa J, Chen W, Tian D, et al. A systematic review of chronic disease management
interventions in primary care. BMC Fam Pract 2018 Jan 09;19(1):11 [FREE Full text] [doi: 10.1186/s12875-017-0692-3]
[Medline: 29316889]
Sepah SC, Jiang L, Peters AL. Long-term outcomes of a Web-based diabetes prevention program: 2-year results of a
single-arm longitudinal study. J Med Internet Res 2015 Apr 10;17(4):e92 [FREE Full text] [doi: 10.2196/jmir.4052]
[Medline: 25863515]

https://www.jmir.org/2020/12/e19150

XSL• FO
RenderX

J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.

27.
28.

Greenwood DA, Gee PM, Fatkin KJ, Peeples M. A Systematic Review of Reviews Evaluating Technology-Enabled Diabetes
Self-Management Education and Support. J Diabetes Sci Technol 2017 Sep 31;11(5):1015-1027 [FREE Full text] [doi:
10.1177/1932296817713506] [Medline: 28560898]
Captieux M, Pearce G, Parke HL, Epiphaniou E, Wild S, Taylor SJC, et al. Supported self-management for people with
type 2 diabetes: a meta-review of quantitative systematic reviews. BMJ Open 2018 Dec 14;8(12):e024262 [FREE Full text]
[doi: 10.1136/bmjopen-2018-024262] [Medline: 30552277]
O'Connor S, Hanlon P, O'Donnell CA, Garcia S, Glanville J, Mair FS. Understanding factors affecting patient and public
engagement and recruitment to digital health interventions: a systematic review of qualitative studies. BMC Med Inform
Decis Mak 2016 Sep 15;16(1):120 [FREE Full text] [doi: 10.1186/s12911-016-0359-3] [Medline: 27630020]
Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, Curtis K, et al. Understanding and Promoting Effective Engagement
With Digital Behavior Change Interventions. Am J Prev Med 2016 Nov;51(5):833-842. [doi: 10.1016/j.amepre.2016.06.015]
[Medline: 27745683]
Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour
change interventions. Implement Sci 2011 Apr 23;6(1):42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline:
21513547]
Klonoff DC. Behavioral Theory: The Missing Ingredient for Digital Health Tools to Change Behavior and Increase
Adherence. J Diabetes Sci Technol 2019 Mar 24;13(2):276-281 [FREE Full text] [doi: 10.1177/1932296818820303]
[Medline: 30678472]
Sarfati D, McLeod M, Stanley J, Signal V, Stairmand J, Krebs J, et al. BetaMe: impact of a comprehensive digital health
programme on HbA1c and weight at 12 months for people with diabetes and pre-diabetes: study protocol for a randomised
controlled trial. Trials 2018 Mar 05;19(1):161 [FREE Full text] [doi: 10.1186/s13063-018-2528-4] [Medline: 29506562]
Holmen H, Torbjørnsen A, Wahl AK, Jenum AK, Småstuen MC, Arsand E, et al. A Mobile Health Intervention for
Self-Management and Lifestyle Change for Persons With Type 2 Diabetes, Part 2: One-Year Results From the Norwegian
Randomized Controlled Trial RENEWING HEALTH. JMIR Mhealth Uhealth 2014 Dec 11;2(4):e57 [FREE Full text] [doi:
10.2196/mhealth.3882] [Medline: 25499872]
Ristau RA, Yang J, White JR. Evaluation and Evolution of Diabetes Mobile Applications: Key Factors for Health Care
Professionals Seeking to Guide Patients. Diabetes Spectrum 2013 Nov 15;26(4):211-215. [doi: 10.2337/diaspect.26.4.211]
Cho J, Lee H, Lim D, Kwon H, Yoon K. Mobile communication using a mobile phone with a glucometer for glucose control
in Type 2 patients with diabetes: as effective as an Internet-based glucose monitoring system. J Telemed Telecare 2009
Mar;15(2):77-82. [doi: 10.1258/jtt.2008.080412] [Medline: 19246607]
Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect of mobile phone intervention for diabetes on glycaemic
control: a meta-analysis. Diabet Med 2011 Apr;28(4):455-463. [doi: 10.1111/j.1464-5491.2010.03180.x] [Medline:
21392066]
Schubart JR, Stuckey HL, Ganeshamoorthy A, Sciamanna CN. Chronic Health Conditions and Internet Behavioral
Interventions. CIN: Computers, Informatics, Nursing 2011;29(2):81-92. [doi: 10.1097/ncn.0b013e3182065eed] [Medline:
6424131]
Shan R, Sarkar S, Martin SS. Digital health technology and mobile devices for the management of diabetes mellitus: state
of the art. Diabetologia 2019 Jun 8;62(6):877-887. [doi: 10.1007/s00125-019-4864-7] [Medline: 30963188]
Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions:
Medical Research Council guidance. BMJ 2015 Mar 19;350:h1258 [FREE Full text] [doi: 10.1136/bmj.h1258] [Medline:
25791983]
Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions: UK
Medical Research Council (MRC) guidance. URL: https://mrc.ukri.org/documents/pdf/
mrc-phsrn-process-evaluation-guidance-final/ [accessed 2020-11-24]
Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—A
metadata-driven methodology and workflow process for providing translational research informatics support. Journal of
Biomedical Informatics 2009 Apr;42(2):377-381. [doi: 10.1016/j.jbi.2008.08.010] [Medline: 2700030]
Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: Building an international
community of software platform partners. Journal of Biomedical Informatics 2019 Jul;95:103208. [doi:
10.1016/j.jbi.2019.103208]
McLeod M, Stanley J, Signal V, Stairmand J, Thompson D, Henderson K, et al. Impact of a comprehensive digital health
programme on HbA and weight after 12 months for people with diabetes and prediabetes: a randomised controlled trial.
Diabetologia 2020 Dec 04;63(12):2559-2570. [doi: 10.1007/s00125-020-05261-x] [Medline: 32886192]
Kohl LF, Crutzen R, de Vries NK. Online prevention aimed at lifestyle behaviors: a systematic review of reviews. J Med
Internet Res 2013 Jul 16;15(7):e146 [FREE Full text] [doi: 10.2196/jmir.2665] [Medline: 23859884]
Nelson LA, Coston TD, Cherrington AL, Osborn CY. Patterns of User Engagement with Mobile- and Web-Delivered
Self-Care Interventions for Adults with T2DM: A Review of the Literature. Curr Diab Rep 2016 Jul 2;16(7):66 [FREE Full
text] [doi: 10.1007/s11892-016-0755-1] [Medline: 27255269]

https://www.jmir.org/2020/12/e19150

XSL• FO
RenderX

Signal et al

J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
29.

30.

31.

32.

33.

34.

35.

36.

Signal et al

Geraghty AWA, Torres LD, Leykin Y, Pérez-Stable EJ, Muñoz RF. Understanding attrition from international Internet
health interventions: a step towards global eHealth. Health Promot Int 2013 Sep 10;28(3):442-452 [FREE Full text] [doi:
10.1093/heapro/das029] [Medline: 22786673]
Kelders SM, Kok RN, Ossebaard HC, Van Gemert-Pijnen JE. Persuasive system design does matter: a systematic review
of adherence to web-based interventions. J Med Internet Res 2012 Nov 14;14(6):e152 [FREE Full text] [doi:
10.2196/jmir.2104] [Medline: 23151820]
McSharry J, Byrne M, Casey B, Dinneen SF, Fredrix M, Hynes L, et al. Behaviour change in diabetes: behavioural science
advancements to support the use of theory. Diabet Med 2020 Mar 04;37(3):455-463. [doi: 10.1111/dme.14198] [Medline:
31797455]
Beaton A, Manuel C, Tapsell J, Foote J, Oetzel JG, Hudson M. He Pikinga Waiora: supporting Māori health organisations
to respond to pre-diabetes. Int J Equity Health 2019 Jan 07;18(1):3 [FREE Full text] [doi: 10.1186/s12939-018-0904-z]
[Medline: 30612567]
Oetzel J, Scott N, Hudson M, Masters B, Rarere M, Foote J, et al. He Pikinga Waiora Implementation Framework: A tool
for chronic disease intervention effectiveness in Māori and other indigenous communities. Int J Integr Care 2018 Mar
12;18(s1):68. [doi: 10.5334/ijic.s1068]
Bender MS, Cooper BA, Park LG, Padash S, Arai S. A Feasible and Efficacious Mobile-Phone Based Lifestyle Intervention
for Filipino Americans with Type 2 Diabetes: Randomized Controlled Trial. JMIR Diabetes 2017 Dec 12;2(2):e30. [doi:
10.2196/diabetes.8156]
Baptista S, Wadley G, Bird D, Oldenburg B, Speight J, My Diabetes Coach Research Group. User Experiences With a
Type 2 Diabetes Coaching App: Qualitative Study. JMIR Diabetes 2020 Jul 17;5(3):e16692 [FREE Full text] [doi:
10.2196/16692] [Medline: 32706649]
Lie SS, Karlsen B, Oord ER, Graue M, Oftedal B. Dropout From an eHealth Intervention for Adults With Type 2 Diabetes:
A Qualitative Study. J Med Internet Res 2017 May 30;19(5):e187 [FREE Full text] [doi: 10.2196/jmir.7479] [Medline:
28559223]

Abbreviations
HbA1c: hemoglobin A1c
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture

Edited by G Eysenbach; submitted 06.04.20; peer-reviewed by X Ji, S Wakamiya, M Fajardo, E Pustozerov; comments to author
12.06.20; revised version received 15.10.20; accepted 26.10.20; published 01.12.20
Please cite as:
Signal V, McLeod M, Stanley J, Stairmand J, Sukumaran N, Thompson DM, Henderson K, Davies C, Krebs J, Dowell A, Grainger R,
Sarfati D
A Mobile- and Web-Based Health Intervention Program for Diabetes and Prediabetes Self-Management (BetaMe/Melon): Process
Evaluation Following a Randomized Controlled Trial
J Med Internet Res 2020;22(12):e19150
URL: https://www.jmir.org/2020/12/e19150
doi: 10.2196/19150
PMID:

©Virginia Signal, Melissa McLeod, James Stanley, Jeannine Stairmand, Nitin Sukumaran, Donna-Marie Thompson, Kelly
Henderson, Cheryl Davies, Jeremy Krebs, Anthony Dowell, Rebecca Grainger, Diana Sarfati. Originally published in the Journal
of Medical Internet Research (http://www.jmir.org), 01.12.2020. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this
copyright and license information must be included.

https://www.jmir.org/2020/12/e19150

XSL• FO
RenderX

J Med Internet Res 2020 | vol. 22 | iss. 12 | e19150 | p. 13
(page number not for citation purposes)

