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Abstract

Background: The prevalence of type 2 diabetes mellitus (T2DM) and obesity is increasing, and the way people interact with
health care is evolving. People traditionally access advice and support to improve their lifestyle and learn more about the
self-management of T2DM in a face-to-face setting. Although these services have a strong evidence base, they have limitations
for reaching specific groups of people. Digital programs could provide a new delivery model to help more people access health
education and behavior change support, but long-term data supporting these programs are limited.

Objective: The purpose of this service evaluation was to analyze the weight change of people who participated in OurPath (also
known as Second Nature), a UK-based digital lifestyle change program, for either weight management or diabetes-related weight
management and structured education at 6 and 12 months.

Methods: Participants either paid to access the program privately (self-funded clients) or were referred by their general practitioner
to participate in the program free of charge (funded by the National Health Service). Additional follow-up support was provided
to help people to maintain lifestyle changes. To retrospectively assess potential weight loss, the analysis included data from
participants who submitted weight readings at baseline and 6 and 12 months after starting the program. Changes in weight after
6 and 12 months were primary outcome measures.

Results: For the 896 participants who submitted baseline and 6- and 12-month data, a significant change in mean weight of
−7.12 kg (−7.50%; SD 6.37; P<.001) was observed at 6 months. Data from the same participants at 12 months showed a change
in mean weight when compared with a baseline of −6.14 kg (−6.48%; SD 6.97; P<.001).

Conclusions: The data presented here had several limitations, and there were too many uncertainties to make any reliable
conclusions. However, these results suggest that digital lifestyle change programs could provide a new way to help people to
access nutritional advice and support to achieve weight loss. Further research into digital education and coaching platforms is
needed to establish their effectiveness.
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Introduction

Background
Estimates indicate that 1 in 11 adults worldwide and more than
3 million people in England are now living with type 2 diabetes
mellitus (T2DM) [1-3]. Due to the clear links between obesity
and T2DM, finding a solution to the obesity crisis is critical to
reducing the prevalence of T2DM and improving health
outcomes [4].

There is strong evidence that lifestyle interventions focused on
giving balanced nutritional advice can help people to improve
their blood sugar, lipid, and blood pressure levels [4-6]. As a
result of this, the current guidelines in England encourage the
referral of patients who are overweight to clinical weight
management programs [7]. According to a recent randomized
controlled trial, the effectiveness of these programs can range
from 3.26 kg to 6.76 kg weight loss at 12 months, depending
on the length and intensity of the intervention [8]. Published
real-world evidence is limited, but recent research by Public
Health England suggests that only 2 out of 7 services in the
North of England helped more than a third of participants
achieve over 5% weight loss [9]. Although traditional weight
loss programs have taken place in a face-to-face setting, this
variance in outcomes presents an opportunity for health systems
to trial new solutions for delivering weight management.

There is some existing evidence that suggests that technology
can help support weight management in people living with
nondiabetic hyperglycemia [10] or T2DM [11]. The Diabetes
Prevention Recognition Program in the United States recognizes
more than 120 organizations delivering lifestyle change
programs through digital or remote channels. This widespread
real-world adoption suggests that digital services that offer
remote monitoring, patient engagement, and remote support

could be relevant components for facilitating lifestyle change.
However, the variety of programs and the data supporting them
is minimal [10]. To build on this emerging evidence base for
digital programs, this single-arm study has been conducted to
retrospectively analyze the outcomes for OurPath (also known
as Second Nature), a digitally delivered behavior change
program based in the United Kingdom.

In a previous study, the OurPath program demonstrated
significant weight loss in a small cohort with data available
after 3 and 6 months [12]. Of the participants who enrolled in
the program, 61% (42/69) had submitted a weight reading and
had achieved a mean weight loss of 6.7% (P<.001) after 3
months. Data available for 51.72% (15/29) participants who
submitted a weight reading at 6 months demonstrated a mean
weight loss of 8.2% (P<.001). In this study, data from a new
group of participants were analyzed retrospectively to validate
and build upon these previous findings.

Objectives
The objective was to investigate the weight change achieved
for participants who continued to register weight readings 6 and
12 months after starting the program.

Methods

Program Description
OurPath is a 3-month digital behavioral change program
combining one-to-one health coaching from a registered
dietitian, group chat functionality with peers, structured
education, and health tracking technology. All of these elements
are combined within a smartphone app or Web browser–based
app, accessed via compatible mobile and computer devices (see
Figures 1 and 2).

Figure 1. Screenshots of the digital platform.
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Figure 2. Digital program structure. GP: general practitioner; NHS T2DM: National Health Service type 2 diabetes mellitus.

The program was designed to help participants make behavioral
changes while also increasing their knowledge of nutrition,
physical activity, adequate sleep, and general physical and
mental well-being. Several behavioral change techniques,
including those outlined in the Behaviour Change Wheel, were
incorporated into the program [13]. The adoption of new
behaviors was facilitated by reducing barriers to self-monitoring
changes in health (eg, diet, weight, sleep, and physical activity);
incentivization through social rewards (eg, group goals and
achievement badges); and nonsessional, direct support and
advice from credible sources (eg, health coaches and
evidence-based content) [14-16].

Registered dietitians or nutritionists delivered one-to-one health
coaching via a private, text-based instant messaging function
within the app. Health coaches were available between 8 am
and 6 pm and replied at the beginning of the next working
window for any queries submitted outside of this time frame.
Messaging took place in 2 separate formats: private and group.
The private chat was only viewable by the health coach and the
participant, but the group chat included up to 10 other
participants. The private chat allowed participants to ask specific
questions and receive prompt replies on a range of topics
including, but not limited to, personalized dietary requirements,
negative thought patterns, and other personal health–related
information.

All members within the group chat were assigned the same
health coach who supervised and moderated the conversations.
To maintain privacy, only the health coach and people within
the group could view group messages. This feature was designed
to enable participants to motivate one another, provide social
accountability, and help facilitate behavior change [17].
Conversations between participants included, but were not
limited to, cooking queries, nutritional debates, ingredient
substitutes, and motivational support.

Participants could access educational articles with multimedia
components, including plain text and video, viewed within the
app. Table 1 outlines the educational themes covered during
each week of the program. Each article was designed to take
between 10 to 15 min to read with the ability to mark as
complete when finished to track learning progress. Key
educational themes covered, but were not limited to, nutrition,
physical activity, stress, mental well-being, and sleep.

Every participant received a package containing a recipe book,
nutritional handbook, wireless set of weighing scales, and a
wearable activity tracker 3 to 4 days before starting the program.
Participants and health coaches were able to view weight and
daily step count within the app throughout the program. In
general, participants were encouraged to register a weight
reading once a week. However, the frequency of registering
weight readings varied between participants, which was
individualized and influenced by patient choice.

The program was divided into 2 periods: the initial phase of the
program, named Core, and the maintenance phase, named
Sustain. The core phase lasted for 12 weeks and was designed
to be more intensive, encouraging daily engagement and
primarily focusing on helping people to break pre-existing
habits, form new healthier habits, and lose weight. This phase
of the program was free to access for T2DM National Health
Service (NHS) participants, but self-funded participants paid
for the program privately. Sustain was designed to encourage
weekly engagement and offer more sustainable advice, enabling
people to maintain and monitor their reduced weight and
healthier behaviors. During Sustain, the participants no longer
had private support from the health coach, but they could still
use the tracking technology and access the educational content
and a forum consisting of other individuals who had completed
the program, providing a supplementary level of peer support.
T2DM NHS and self-funded participants both had ongoing
access to the Sustain program.
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Table 1. Educational themes explored during the digital program.

GoalThemeWeek

Introduce nutritional basics around metabolism and the nutritional requirements of the bodyPrepare for the program0

Introduce self-monitoring of body weight and provide more detailed nutritional adviceReset your lifestyle1

Increase knowledge on sleep and physical activityBuild healthy habits2

Introduce the role of insulin, exercise, and perceiving mistakes as learning opportunitiesTackling temptations3

Increase confidence in food and exerciseTry something new4

More detailed advice on healthy nutrition, including the importance of fiberKeep your gut healthy and happy5

Introduce self-reflection and recap on the program so farReflection on progress6

Introduce acceptance and commitment therapy techniques and how to navigate time constraintsHow to overcome obstacles7

Further reinforcement of physical activity and nutritional adviceBoost your health8

Advice on tackling challenging moments and fluctuating energy levelsRemember—mind over matter9

Reinforce the importance of stress management and sleepMaximizing rest and relaxation time10

Recap on key points covered so farTop tips to take away11

Reflect on progress over the last 12 weeks and introduce sustain and develop strategies for long-term
weight maintenance

Moving forward12

To access the program, both groups of participants registered
their details on the OurPath website. Each participant answered
a series of questions about their current lifestyle and what
changes they would like to make. After confirming that they
were ready to make a change to their lifestyle, they created an
account with a secure username and password and selected a
date to start the program. After this registration process had
been completed, participants were able to log into and access
the full functionality of the app. This involved communicating
with their health coach; speaking to other participants in their
group; accessing educational articles; viewing recipes; and
self-monitoring changes in their diet, steps, weight, and sleep.

National Institute of Health and Care Excellence guidelines,
including Clinical Guideline 43 and Public Health Guideline
38, informed the advice and recommendations given by the
health coaches [18,19]. This advice was focused around limiting
highly processed goods while encouraging home-prepared,
nutritionally balanced meals.

The program was designed and validated by a clinical advisory
team consisting of diabetes specialist clinicians, general
practitioners (GPs), psychologists, behavioral scientists, and
registered dietitians.

This service evaluation did not require institutional review board
approval as the project did not include any access to personally
identifiable information. Data were routinely collected from
participants, as part of the OurPath program, who had already
consented for their data to be collected and anonymized for
medical research purposes. For NHS T2DM participants, the
program was part of usual care, and participants were not
randomized to a treatment.

Participants
Participants either paid to access the program privately
(self-funded clients) or were referred by their GP to participate
in the program free of charge (funded by the NHS). Self-funded
participants purchased the program for help to manage their

weight. All participants referred through the NHS were already
living with T2DM and were invited to participate in the program
for weight management and behavioral change support. All
participants included in this analysis were overweight, or living

with obesity, with a BMI>25 kg/m3.

Participants were adults, aged 18 years and older, and were
living in the United Kingdom at the time of participation.
Although time since diagnosis was not directly measured, it
was also not set as an eligibility criterion for program
participants. Medication usage was also not measured or used
as an inclusion criterion.

All participants consented to their anonymized data being used
for analysis and publication, taking part in the program between
January 1, 2017, and August 1, 2018.

To assess the potential weight loss of people who continued to
use the tracking technology, we only included participants who
submitted weight readings at baseline and 6 and 12 months after
starting the program.

Measures
Participants self-reported their gender, height, and age during
the Web-based registration process, but all weight readings were
collected using the wireless weighing scales provided.
Participants were directed to place weighing scales on a hard
and flat surface. Once they had been used, the wireless weighing
scales automatically transmitted weight data directly to a central
database, displaying readings as a graph on the smartphone app.
For the collection of these data, the scales fed readings into a
weight validation algorithm, which only accepted weight
readings within an expected range. This calculation accounted
for the value of previous weight reading and the time since that
reading was registered, automatically notifying the participant
of any invalid weight readings via email. This process was
designed to exclude anomalous readings and ensure the capture
of consistent and objective readings for analysis. The validated
weight readings registered 4 weeks before or after the data
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collection milestones were retrieved from the database. For this
analysis, the lowest retrieved weight reading within the 8-week
window was used.

Primary Outcomes
A single-arm retrospective longitudinal study design was used
to evaluate the effect on weight after having enrolled in the
OurPath program. Primary outcome measures were changes in
weight after 6 and 12 months. This change in weight was
analyzed in kilograms and percentage reduction in initial body
weight. The percentage of participants achieving more than 5%
and 10% reduction in initial body weight was also included as
a primary outcome measure.

Statistical Analysis
The R open-source statistical language was used through the
R-Studio interface to calculate statistical tests with P values
and generate visual representations of the data. One-way Student
t tests were used, with the null hypothesis being an average
weight loss of 0 kg (no weight loss) and the test hypothesis that
the population mean was greater than 0. P values reported in

this publication also held significance at 95% level using a null
hypothesis of 5.5 kg weight loss.

Results

Baseline Characteristics
The total number of participants who took part in the program
between January 1, 2017, and August 1, 2018, was 3649 (see
Figure 3). Of those, 2788 were in the self-funded group, and
861 were in the T2DM NHS group.

Of the 3649 participants of the OurPath program, 896
participants submitted both 6- and 12-month weight readings,
meeting the criteria for the data analysis.

Due to the retrospective nature and real-world setting of this
study, it was not possible to ensure an even distribution of
comparable characteristics in each cohort (see Table 2). A higher
proportion of females to males took part in the program, with
70% (627/895) female and 30% (269/895) male participants.

Participants had a mean starting BMI of 33.7 kg/m2 (SD 6.1)
and starting weight of 94.7 kg (SD 18.9).

Figure 3. Study participant flowchart. NHS T2DM: National Health Service type 2 diabetes mellitus.
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Table 2. Baseline characteristics of program participants.

National Health Service type 2 diabetes mellitusSelf-fundedOverallCharacteristic

51.2 (12.6)48.5 (11.8)49.4 (12.6)Age (years), mean (SD)

95.1 (18.6)94.5 (20.5)94.7 (18.9)Weight (kg), mean (SD)

33.4 (6.3)33.9 (6.6)33.7 (6.1)BMI (kg/m2), mean (SD)

Gender, n (%)

221 (55.4)406 (82.9)627 (70.0)Female

185 (45.6)84 (17.1)269 (30.0)Male

Primary Outcomes
Data from the 896 participants who registered readings at both
6 and 12 months showed a statistically significant change in
weight at 6 months (mean −7.1 kg, SD 6.4; −7.5%; P<.001)
and at 12 months (mean −6.1 kg, SD 7.0; −6.5%; P<.001).

The proportion of people achieving more than 5% weight loss
and more than 10% weight loss was also analyzed for all
participants with data available at both milestones.

After 6 months, 60.1% (546/896) participants with data available
achieved over 5% weight loss. This level of weight loss was
achieved by 66.5% (270/406) of the T2DM NHS participants
and 56.3% (276/490) of the self-funded participants.

In addition to this, 29.4% (264/896) of all the participants with
data available achieved more than 10% weight loss. This level
of weight loss was also seen in 31.5% (128/406) of the
participants in the T2DM NHS group, and 27.8% (136/490) of

the participants in the self-funded group also achieved over 10%
weight loss at 6 months.

After 12-months, 53.3% (478/896) participants with data
available achieved over 5% weight loss. This level of weight
loss was achieved by 55.7% (226/406) of the participants in the
T2DM NHS group and 51.4% (252/490) of the participants in
the self-funded group. In addition to this, 23.5% (211/896) of
all of the participants with data available achieved more than
10% weight loss. This level of weight loss was also seen in
24.6% (100/406) of the participants in the T2DM NHS group
and 22.6% (111/490) of the participants in the self-funded group.

The data presented in Table 3 show that in the T2DM NHS
group, 93.8% (382/406) of the participants lost weight at 6
months, and 87.7% (356/406) of the participants lost weight at
12 months. Of those with data available in this cohort, 5.2%
(21/406) of the participants gained weight at 6 months, and
8.4% (34/406) of the participants had gained weight at 12
months.

Table 3. The proportion of participants with data available achieving more than 5% and 10% weight loss.

12 months6 monthsLevel of weight loss achieved

478 (53.3)546 (60.1)Participants with data available achieving >5% weight loss (N=896), n (%)

226 (55.7)270 (66.5)NHS T2DMa participants with data available achieving >5% weight loss (N=406), n (%)

252 (51.4)276 (56.3)Self-funded participants with data available achieving >5% weight loss (N=490), n (%)

211 (23.5)264 (29.4)Total participants with data available achieving >10% weight loss (N=896), n (%)

100 (24.6)128 (31.5)NHS T2DM participants with data available achieving >10% weight loss (N=406), n (%)

111 (22.6)136 (27.8)Self-funded participants with data available achieving >10% weight loss (N=490), n (%)

aNHS T2DM: National Health Service type 2 diabetes mellitus.

In the self-funded group, 90% (449/490) of the participants lost
weight at 6 months, and 85.1% (417/490) of the participants
lost weight at 12 months (396/460). Moreover, 4.7% (23/490)
of the participants gained weight at 6 months, and 10.2%
(50/490) of the participants had gained weight at 12 months.

Discussion

Principal Findings
This study showed that participants who registered weight
readings achieved statistically significant weight loss at 6- and

12-month milestones (see Table 4 and Figure 4). These results
align with previous research and build on the emerging evidence
base surrounding digital behavior change interventions [12,20].
The mean weight loss achieved at 12 months by those with data
available exceeded a 5% reduction in initial body weight, which
has been associated with a reduction in disease risk for T2DM
[21].
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Table 4. Weight change for participants at 6- and 12-month collection milestones.

Data collection milestoneCohort with data available

12-month weight
change (kg), mean
(SD)

12-month weight
(kg), mean (SD)

6-month weight
change (kg), mean
(SD)

6-month weight
(kg), mean (SD)

Baseline weight
(kg), mean (SD)

−6.1 (7)88.2 (19)−7.1 (6.4)87.2 (18.4)94.3 (18.9)Consolidated participant weight
change from baseline

−5.9 (6.8)88.9 (19.2)−6.7 (6.6)88.1 (18.7)94.9 (19)Self-funded participant weight
change from baseline

−6.4 (7.2)87.3 (18.7)−7.6 (6.2)86.1 (17.9)93.7 (18.7)National Health Service type 2 dia-
betes mellitus participant weight
change from baseline

−7.1 (7.2)95.0 (20.8)−8.9 (7.8)93.3 (20.2)102.2 (19.3)Male participant weight change
from baseline

−5.8 (6.9)86.0 (18.3)−6.5 (5.7)85.3 (17.8)91.8 (18)Female participant weight change
from baseline

Figure 4. Weight change of study participants over time.

When compared with the NHS T2DM group, a much higher
proportion of the self-funded group were excluded from the
analysis because of incomplete data. In total, 24.55% (896/3649)
of the participants met the inclusion criteria for the data analysis.
Of the T2D NHS participants who enrolled in the program,
47.5% (409/861) registered weight readings at 6 and 12 months
compared with 17.57% (490/2788) in the self-funded group.

There could be several reasons for the disparity in data available
between the groups. For certain individuals, health-related
motivation could promote more self-monitoring behavior. In
addition, previous research has shown that significant weight
loss can also positively influence motivation, and similarly, that
any weight gain can be demotivating, leading to decreased
engagement [22,23]. However, it could also be argued that fewer

patients chose to self-monitor their weight as the program
progressed as there were fewer prompts to do so, particularly
after the program had ended. Without more complete weight
data, further research is needed to establish the long-term
outcomes of all participants.

Of those who registered weight readings, male participants lost
more weight than female participants (see Figure 5). There could
be several reasons for this, eg, the male cohort analyzed had a
higher mean baseline weight of 102.2 kg (SD 19.3) compared
with the female mean baseline weight of 91.8 kg (SD 18.0).
Although there are several differences in the hormonal balance
and metabolism of adipose tissue between males and females,
the reason for these results was not clear within the remit of this
study [24].
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Figure 5. Twelve-month weight loss by demographic. NHS: National Health Service.

Similar results were achieved in the self-funded group and
T2DM NHS group, suggesting that participants from both
cohorts with data available were able to achieve weight loss.
Weight change also varied between age brackets, with the
analyzed participants who were older than 60 years achieving
more weight loss. These results align with previous research
indicating that older age can be associated with increased
adherence to weight loss programs [22]. In addition to
differences in gender, this trend could equally warrant further
investigation to establish whether there is a correlation between
age and adherence to digital programs.

As this was not a randomized controlled trial, and we used a
single-arm study design, we were unable to compare the results
with a control or a group receiving usual care. It was also
difficult to control variability as an existing dataset was used
for analysis. However, similar results were seen in the treatment
arm of a randomized control trial conducted in the United
Kingdom, which looked at weight loss in a 12- and 52-week
weight management program, with a control group of
participants receiving brief lifestyle advice [8].

Randomized controlled trials present several practical
challenges, and because digital technology is constantly
evolving, real-world evidence can provide an important and
accessible way of evaluating new apps. Even in a controlled
setting, the digital nature of the program would make it difficult
to blind participants to the intervention. However, this study
provides real-world evidence from free-living people outside
of a controlled environment, supplementing findings from
randomized controlled trials and furthering the understanding
of a relatively new method of providing weight management
services [25].

When compared with baseline, 8.4% (34/406) of T2DM NHS
and 10.2% (50/490) of self-funded participants with data
available at 12 months showed some level of weight gain. This
proportion of participants is small but noteworthy and indicates
that continued self-monitoring is not only demonstrated by
people who successfully achieved weight loss. Future studies
should include other indicators of health, such as hemoglobin
A1c and blood pressure, which could demonstrate any broader
benefits of lifestyle modification.

Implementing high-quality and cost-effective health education
for people living with obesity or T2DM is a significant challenge
for weight management services. In a digital setting, specialist
health coaches can reach a large number of service users
simultaneously, making the service efficient to maintain. Given
the challenges surrounding NHS resourcing, particularly in
dietetics, this method of digital delivery has the potential to
cater to the vast number of people who potentially need support.

Digital methods of delivery also have the potential to impact
the accessibility of structured education. The educational content
delivered through remote programs is continuously accessible
and can be divided into more manageable quantities, making it
easier for participants to assimilate [26]. The face-to-face setting
of traditional programs can make this difficult for some people,
as there is variability between existing knowledge and learning
speeds [27,28]. Digital interventions could enable the service
user to learn at their own speed through interactive content,
enabling them to seek advice from a health coach whenever
necessary.

The tracking technology provided enabled people to self-monitor
their progress. For some people, this immediate feedback can
provide further motivation, which has been shown to lead to
further reinforcement of healthy behaviors, leading to more
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positive outcomes [29]. The monitoring of weight and physical
activity also provides useful information for the health coach,
allowing them to tailor their nutritional advice, activity
recommendations, and goal setting according to a participant’s
progress. This level of individualization could be an advantage
of digitally delivered programs, and although the results from
this study did not allow for any robust conclusions, it would be
interesting to investigate this further in future studies.
Furthermore, the extent of the data presented did not indicate
which elements of the program were the most effective for
facilitating behavior change and weight loss. More research is
needed to determine whether it is the regular feedback from the
health coach, the continual self-monitoring, the educational
articles, or a combination of the components that work best for
participants.

Limitations
As this study retrospectively analyzed real-world data, there
was no control group. Without a control group, the results have
limited validity and must be interpreted carefully. However, the
results can be compared with a study that evaluated weight loss
outcomes from another digitally delivered weight loss program.
This study had a much larger sample size available for analysis
but also found that users were successful in losing a significant
amount of weight using a digital program. The results of this
study suggest that frequent self-monitoring, weighing, and
logging food and exercise resulted in more weight loss [30].

The observational setting of this study also made it very difficult
to control the proportion of participants who registered weight
readings. This lack of data did not allow for the effectiveness
of the program to be properly evaluated.

Only data from the weighing scales were collected, and more
detailed information on the usage of the program was not
available. Without these data, investigating differences in
completion or engagement with specific features of the program
was not possible. On the basis of the research into the adherence
to other programs, those who continued to register weight
readings were more motivated and, therefore, more likely to
have lost weight, introducing a self-selection bias to the data.
However, it is also important to note that readings were still
registered by 9.2% (84/896) of the participants who gained
weight.

Conclusions
The majority of people who continued to register weight
readings at 6 and 12 months did achieve significant weight loss.
Although the data presented had several limitations, and there
were too many uncertainties to make any reliable conclusions,
this study adds to existing real-world data, which suggest that
digital lifestyle change programs could be a useful tool to help
people to access nutritional advice and support.

Conflicts of Interest
MW and FM are both employees of OurPath Ltd. JH is a minority shareholder of OurPath Ltd.

References

1. Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2 diabetes mellitus and its complications. Nat Rev
Endocrinol 2018 Feb;14(2):88-98. [doi: 10.1038/nrendo.2017.151] [Medline: 29219149]

2. Emerging Risk Factors Collaboration, Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, et al. Diabetes mellitus, fasting
blood glucose concentration, and risk of vascular disease: a collaborative meta-analysis of 102 prospective studies. Lancet
2010 Jun 26;375(9733):2215-2222 [FREE Full text] [doi: 10.1016/S0140-6736(10)60484-9] [Medline: 20609967]

3. Feinman RD, Pogozelski WK, Astrup A, Bernstein RK, Fine EJ, Westman EC, et al. Dietary carbohydrate restriction as
the first approach in diabetes management: critical review and evidence base. Nutrition 2015 Jan;31(1):1-13 [FREE Full
text] [doi: 10.1016/j.nut.2014.06.011] [Medline: 25287761]

4. Public Health England. Assets: how they work | GOV.UK Developer Documentation. Adult Obesity and Type 2 Diabetes
URL: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/
Adult_obesity_and_type_2_diabetes_.pdf [accessed 2020-01-06]

5. Rubin RR, Wadden TA, Bahnson JL, Blackburn GL, Brancati FL, Bray GA, Look AHEAD Research Group. Impact of
intensive lifestyle intervention on depression and health-related quality of life in type 2 diabetes: the Look AHEAD Trial.
Diabetes Care 2014 Jun;37(6):1544-1553 [FREE Full text] [doi: 10.2337/dc13-1928] [Medline: 24855155]

6. Tuomilehto J, Lindström J, Eriksson JG, Valle TT, Hämäläinen H, Ilanne-Parikka P, Finnish Diabetes Prevention Study
Group. Prevention of type 2 diabetes mellitus by changes in lifestyle among subjects with impaired glucose tolerance. N
Engl J Med 2001 May 3;344(18):1343-1350. [doi: 10.1056/NEJM200105033441801] [Medline: 11333990]

7. The National Institute for Health and Care Excellence. Obesity: Identification, Assessment and Management URL: https:/
/www.nice.org.uk/guidance/cg189 [accessed 2020-01-06]

8. Ahern AL, Wheeler GM, Aveyard P, Boyland EJ, Halford JC, Mander AP, et al. Extended and standard duration weight-loss
programme referrals for adults in primary care (WRAP): a randomised controlled trial. Lancet 2017 Jun
3;389(10085):2214-2225 [FREE Full text] [doi: 10.1016/S0140-6736(17)30647-5] [Medline: 28478041]

9. Ells L, Watson P, Carlebach S, O'Malley C, Jones D, Machaira T, et al. A mixed method evaluation of adult tier 2 lifestyle
weight management service provision across a county in Northern England. Clin Obes 2018 Jun;8(3):191-202. [doi:
10.1111/cob.12250] [Medline: 29689647]

JMIR Diabetes 2020 | vol. 5 | iss. 1 | e15189 | p. 9http://diabetes.jmir.org/2020/1/e15189/
(page number not for citation purposes)

Idris et alJMIR DIABETES

XSL•FO
RenderX

http://dx.doi.org/10.1038/nrendo.2017.151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29219149&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(10)60484-9
http://dx.doi.org/10.1016/S0140-6736(10)60484-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20609967&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0899-9007(14)00332-3
https://linkinghub.elsevier.com/retrieve/pii/S0899-9007(14)00332-3
http://dx.doi.org/10.1016/j.nut.2014.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25287761&dopt=Abstract
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf
http://europepmc.org/abstract/MED/24855155
http://dx.doi.org/10.2337/dc13-1928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24855155&dopt=Abstract
http://dx.doi.org/10.1056/NEJM200105033441801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11333990&dopt=Abstract
https://www.nice.org.uk/guidance/cg189
https://www.nice.org.uk/guidance/cg189
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(17)30647-5
http://dx.doi.org/10.1016/S0140-6736(17)30647-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28478041&dopt=Abstract
http://dx.doi.org/10.1111/cob.12250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29689647&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


10. Kirley K, Sachdev N. Digital health-supported lifestyle change programs to prevent type 2 diabetes. Diabetes Spectr 2018
Nov;31(4):303-309 [FREE Full text] [doi: 10.2337/ds18-0019] [Medline: 30510384]

11. Fukuoka Y, Gay CL, Joiner KL, Vittinghoff E. A novel diabetes prevention intervention using a mobile app: a randomized
controlled trial with overweight adults at risk. Am J Prev Med 2015 Aug;49(2):223-237 [FREE Full text] [doi:
10.1016/j.amepre.2015.01.003] [Medline: 26033349]

12. Hampton J, Allen E, Edson C. Service evaluation of a digital behavioural change programme. Future Healthc J 2017
Oct;4(3):173-177 [FREE Full text] [doi: 10.7861/futurehosp.4-3-173] [Medline: 31098466]

13. 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;6:42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]

14. Cheng Y, Shu J, Hsu H, Liang Y, Chou R, Hsu P, et al. High health literacy is associated with less obesity and lower
Framingham risk score: Sub-study of the VGH-HEALTHCARE trial. PLoS One 2018;13(3):e0194813 [FREE Full text]
[doi: 10.1371/journal.pone.0194813] [Medline: 29590183]

15. Cappuccio FP, Taggart FM, Kandala N, Currie A, Peile E, Stranges S, et al. Meta-analysis of short sleep duration and
obesity in children and adults. Sleep 2008 May;31(5):619-626 [FREE Full text] [doi: 10.1093/sleep/31.5.619] [Medline:
18517032]

16. Anothaisintawee T, Reutrakul S, Van Cauter E, Thakkinstian A. Sleep disturbances compared to traditional risk factors for
diabetes development: systematic review and meta-analysis. Sleep Med Rev 2016 Dec;30:11-24. [doi:
10.1016/j.smrv.2015.10.002] [Medline: 26687279]

17. Mohr DC, Cuijpers P, Lehman K. Supportive accountability: a model for providing human support to enhance adherence
to eHealth interventions. J Med Internet Res 2011 Mar 10;13(1):e30 [FREE Full text] [doi: 10.2196/jmir.1602] [Medline:
21393123]

18. National Institute for Health and Clinical Excellence. Semantic Scholar. Obesity: Guidance on the Prevention, Identification,
Assessment and Management of Overweight and Obesity in Adults and Children. Nice Clinical Guideline 43 URL: https:/
/www.semanticscholar.org/paper/Obesity%3A-guidance-on-the-prevention%2C-assessment-and-Brown/
b39398cb227773f995994a4ec295323e4cdde6d2 [accessed 2020-01-06]

19. National Institute for Health and Clinical Excellence. National Institute for Health and Clinical Excellence. Type 2 Diabetes:
Prevention in People at High Risk URL: https://www.nice.org.uk/guidance/ph38 [accessed 2020-01-06]

20. Saslow LR, Summers C, Aikens JE, Unwin DJ. Outcomes of a digitally delivered low-carbohydrate type 2 diabetes
self-management program: 1-year results of a single-arm longitudinal study. JMIR Diabetes 2018 Aug 3;3(3):e12 [FREE
Full text] [doi: 10.2196/diabetes.9333] [Medline: 30291081]

21. Public Health England. Assets: how they work | GOV.UK Developer Documentation. 2017 Oct. Key Performance Indicators:
Tier 2 Weight Management Services for Adults URL: https://assets.publishing.service.gov.uk/government/uploads/system/
uploads/attachment_data/file/656531/adult_weight_management_key_performance_indicators.pdf [accessed 2020-01-06]

22. Lemstra M, Bird Y, Nwankwo C, Rogers M, Moraros J. Weight loss intervention adherence and factors promoting adherence:
a meta-analysis. Patient Prefer Adherence 2016;10:1547-1559 [FREE Full text] [doi: 10.2147/PPA.S103649] [Medline:
27574404]

23. Webber KH, Tate DF, Ward DS, Bowling JM. Motivation and its relationship to adherence to self-monitoring and weight
loss in a 16-week Internet behavioral weight loss intervention. J Nutr Educ Behav 2010;42(3):161-167. [doi:
10.1016/j.jneb.2009.03.001] [Medline: 20138583]

24. Varlamov O, Bethea CL, Roberts CT. Sex-specific differences in lipid and glucose metabolism. Front Endocrinol (Lausanne)
2014;5:241 [FREE Full text] [doi: 10.3389/fendo.2014.00241] [Medline: 25646091]

25. US Food and Drug Administration. US Food and Drug Administration. 2017. Use of Real-World Evidence to Support
Regulatory Decision-Making for Medical Devices URL: https://www.fda.gov/media/99447/download [accessed 2020-01-06]

26. Gobet F, Lane PC, Croker S, Cheng PC, Jones G, Oliver I, et al. Chunking mechanisms in human learning. Trends Cogn
Sci 2001 Jun 1;5(6):236-243. [doi: 10.1016/s1364-6613(00)01662-4] [Medline: 11390294]

27. Moser JS, Schroder HS, Heeter C, Moran TP, Lee Y. Mind your errors: evidence for a neural mechanism linking growth
mind-set to adaptive posterror adjustments. Psychol Sci 2011 Dec;22(12):1484-1489. [doi: 10.1177/0956797611419520]
[Medline: 22042726]

28. Riley E, Okabe H, Germine L, Wilmer J, Esterman M, DeGutis J. Correction: gender differences in sustained attentional
control relate to gender inequality across countries. PLoS One 2017;12(1):e0170876 [FREE Full text] [doi:
10.1371/journal.pone.0170876] [Medline: 28107487]

29. Harvey J, Krukowski R, Priest J, West D. Log often, lose more: electronic dietary self-monitoring for weight loss. Obesity
(Silver Spring) 2019 Mar;27(3):380-384 [FREE Full text] [doi: 10.1002/oby.22382] [Medline: 30801989]

30. Serrano KJ, Yu M, Coa KI, Collins LM, Atienza AA. Mining health app data to find more and less successful weight loss
subgroups. J Med Internet Res 2016 Jun 14;18(6):e154 [FREE Full text] [doi: 10.2196/jmir.5473] [Medline: 27301853]

Abbreviations
GP:  general practitioner

JMIR Diabetes 2020 | vol. 5 | iss. 1 | e15189 | p. 10http://diabetes.jmir.org/2020/1/e15189/
(page number not for citation purposes)

Idris et alJMIR DIABETES

XSL•FO
RenderX

http://europepmc.org/abstract/MED/30510384
http://dx.doi.org/10.2337/ds18-0019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30510384&dopt=Abstract
http://europepmc.org/abstract/MED/26033349
http://dx.doi.org/10.1016/j.amepre.2015.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26033349&dopt=Abstract
http://europepmc.org/abstract/MED/31098466
http://dx.doi.org/10.7861/futurehosp.4-3-173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31098466&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0194813
http://dx.doi.org/10.1371/journal.pone.0194813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29590183&dopt=Abstract
http://europepmc.org/abstract/MED/18517032
http://dx.doi.org/10.1093/sleep/31.5.619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18517032&dopt=Abstract
http://dx.doi.org/10.1016/j.smrv.2015.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26687279&dopt=Abstract
https://www.jmir.org/2011/1/e30/
http://dx.doi.org/10.2196/jmir.1602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21393123&dopt=Abstract
https://www.semanticscholar.org/paper/Obesity%3A-guidance-on-the-prevention%2C-assessment-and-Brown/b39398cb227773f995994a4ec295323e4cdde6d2
https://www.semanticscholar.org/paper/Obesity%3A-guidance-on-the-prevention%2C-assessment-and-Brown/b39398cb227773f995994a4ec295323e4cdde6d2
https://www.semanticscholar.org/paper/Obesity%3A-guidance-on-the-prevention%2C-assessment-and-Brown/b39398cb227773f995994a4ec295323e4cdde6d2
https://www.nice.org.uk/guidance/ph38
https://diabetes.jmir.org/2018/3/e12/
https://diabetes.jmir.org/2018/3/e12/
http://dx.doi.org/10.2196/diabetes.9333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291081&dopt=Abstract
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/656531/adult_weight_management_key_performance_indicators.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/656531/adult_weight_management_key_performance_indicators.pdf
https://dx.doi.org/10.2147/PPA.S103649
http://dx.doi.org/10.2147/PPA.S103649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27574404&dopt=Abstract
http://dx.doi.org/10.1016/j.jneb.2009.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20138583&dopt=Abstract
https://doi.org/10.3389/fendo.2014.00241
http://dx.doi.org/10.3389/fendo.2014.00241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25646091&dopt=Abstract
https://www.fda.gov/media/99447/download
http://dx.doi.org/10.1016/s1364-6613(00)01662-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11390294&dopt=Abstract
http://dx.doi.org/10.1177/0956797611419520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22042726&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0170876
http://dx.doi.org/10.1371/journal.pone.0170876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28107487&dopt=Abstract
http://europepmc.org/abstract/MED/30801989
http://dx.doi.org/10.1002/oby.22382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30801989&dopt=Abstract
https://www.jmir.org/2016/6/e154/
http://dx.doi.org/10.2196/jmir.5473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27301853&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


NHS:  National Health Service
T2DM:  type 2 diabetes mellitus

Edited by G Eysenbach; submitted 26.06.19; peer-reviewed by T Willis, K Serrano, C Valle, S Pagoto, Y Zheng, M Hingle; comments
to author 30.07.19; revised version received 24.09.19; accepted 16.12.19; published 20.01.20

Please cite as:
Idris I, Hampton J, Moncrieff F, Whitman M
Effectiveness of a Digital Lifestyle Change Program in Obese and Type 2 Diabetes Populations: Service Evaluation of Real-World
Data
JMIR Diabetes 2020;5(1):e15189
URL: http://diabetes.jmir.org/2020/1/e15189/
doi: 10.2196/15189
PMID:

©Iskandar Idris, James Hampton, Fiona Moncrieff, Michael Whitman. Originally published in JMIR Diabetes
(http://diabetes.jmir.org), 20.01.2020. 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 JMIR Diabetes, is properly cited. The complete bibliographic
information, a link to the original publication on http://diabetes.jmir.org/, as well as this copyright and license information must
be included.

JMIR Diabetes 2020 | vol. 5 | iss. 1 | e15189 | p. 11http://diabetes.jmir.org/2020/1/e15189/
(page number not for citation purposes)

Idris et alJMIR DIABETES

XSL•FO
RenderX

http://diabetes.jmir.org/2020/1/e15189/
http://dx.doi.org/10.2196/15189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

