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Abstract

Background: Digital weight management interventions (DWMIs) have the potential to support existing specialist weight
management services (SWMS) in the National Health Service (NHS) to increase access to treatment for people living with obesity
and type 2 diabetes. At present, there is limited real-world evidence and long-term outcomes on the potential effectiveness of
DWMIs to support such services.

Objective: This study aimed to examine real-world data to evaluate the impact of Second Nature’s 12-month DWMI for patients
living with obesity with or without type 2 diabetes, referred from NHS primary care services, on sustained weight loss over a
2-year period.

Methods: Retrospective data were extracted in August 2023 for participants who participated in the program between January

1, 2017, and January 8, 2021. Eligible participants were adults with a BMI ≥35 kg/m2, with or without type 2 diabetes. The
primary outcomes were weight change in kilograms and percentage weight change at 2 years. Secondary outcomes were weight
loss at 1 year, program engagement, and the proportion of participants who achieved ≥5% and ≥10% weight loss. Differences in
weight loss between baseline and the 1- and 2-year follow-up points were compared using paired 2-tailed t tests. Linear regression
models were used to examine whether participants’ ethnicity, indices of multiple deprivation, presence of type 2 diabetes, or
program engagement were associated with weight loss at 1 year or 2 years.

Results: A total of 1130 participants with a mean baseline BMI of 46.3 (SD 31.6) kg/m2 were included in the analysis. Of these
participants, 65% (740/1130) were female (mean age 49.9, SD 12.0 years), 18.1% (205/339) were from Black, Asian, mixed, or
other ethnicities, and 78.2% (884/1130) had type 2 diabetes. A total of 281 (24.9%) participants recorded weight readings at 2
years from baseline, with a mean weight loss of 13.8 kg (SD 14.2 kg; P<.001) or 11.8% (SD 10.9%; P<.001). A total of 204
(18.1%) participants achieved ≥5% weight loss, and 130 (11.5%) participants reached ≥10% weight loss. Weight loss did not
significantly differ by ethnicity, indices of multiple deprivation, presence of type 2 diabetes, or engagement in the program.

Conclusions: The findings suggested that Second Nature’s DWMI has the potential to support people living with obesity and
type 2 diabetes remotely to achieve clinically significant and sustained weight loss at 2 years from baseline. Further research is
needed to compare the intervention to standard care and assess integration with multidisciplinary clinical teams and pharmacotherapy
in order to support this study’s findings.

(JMIR Diabetes 2024;9:e52987) doi: 10.2196/52987
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Introduction

Background
Most adults in the United Kingdom (UK) (around 65%) are
affected by overweight or obesity, with the prevalence
continuing to rise [1-4]. Due to the complex and chronic nature
of obesity and its associated conditions, such as type 2 diabetes
[5-7], the annual cost to UK society is estimated to be US $68.6
billion, roughly equivalent to 2-3% of gross domestic product
[8].

Treatment for overweight and obesity in the UK broadly consists
of 4 tiers of weight management service [9]. Tier 1 includes
population-wide, universal, prevention interventions that
reinforce messages of healthy eating and physical activity. Tier
2 includes community-setting lifestyle interventions delivered
by a health coach, sometimes as part of a multicomponent
weight management service, which may include
pharmacotherapy. Tiers 3 and 4 are described as “specialist
weight management services” (SWMSs) for people living with
obesity, and they provide specialist assessment, monitoring,
and comprehensive tailored treatment by a clinician-led,
multidisciplinary team (MDT). An MDT typically includes a
doctor, nurse, dietitian, psychologist, and a physiotherapist or
exercise therapist, each with a specialist interest in obesity.
Treatment in tier 3 may include pharmacotherapy and support
from a dietitian, psychologist, and physiotherapist or exercise
therapist where required. Treatment in tier 4 includes
preoperative assessment for, and delivery of, bariatric surgery,
further supported by an MDT.

While evidence for SWMSs in the UK is limited, short-term
data suggest that they can be an effective obesity treatment [10].
For example, a systematic review of 19 studies of SWMSs in
the UK reported positive effects on weight (specifically, 43.4%
and 29.4% achieved ≥5% and 10% weight loss, respectively),
BMI, glycemic control, blood pressure, and physical activity at
12 months [10]. While treatment duration varies between 6 and
24 months, to our knowledge, there are no published data on
long-term outcomes following discharge from SWMSs [10,11].

Unlike tier 2, the provision of, and access to, SWMSs across
the UK remains limited and varies geographically due to a lack
of funding [12]. Similarly, due to the high costs associated with
delivering these specialist services, existing services face
increasing problems such as long waiting lists, understaffing,
and a lack of treatment flexibility, and therefore, treatment often
varies between services [11-13]. These barriers can result in
treatment delays and adversely affect patient outcomes [11]. As
a result, in June 2023, a US $50.9 million 2-year pilot program
was announced by the UK government that aims to increase
access to newly approved weight loss medication, semaglutide,
outside of hospital settings, by using commercial digital weight
management providers [14,15]. Furthermore, in August 2023,
the National Institute for Health and Care Excellence announced
an early value assessment of semaglutide treatment provided
by commercial digital weight management providers [16].

Digital weight management interventions (DWMIs) offer a
promising addition or alternative to traditional SWMSs that

historically have been provided in person [10,17,18]. Potential
benefits of DWMIs include increased access to services for
some people, increased convenience, more frequent care,
resource- and cost-savings, and the potential scalability to help
manage the increasing prevalence of obesity and related
conditions [16,18]. Previous systematic reviews have shown
that DWMIs can be as effective as in-person interventions for
weight loss and related outcomes for people with obesity
[19-21], and the COVID-19 pandemic provided further evidence
that existing intensive, in-person programs could be effectively
transformed to deliver care remotely and effectively using
technology [22-24]. Furthermore, 2 studies have shown that
remote delivery of a weight management program in the UK
can be as effective as usual face-to-face support in a tier 3
weight management service [18,25]. For example, a dietetic
weight loss app program was found to be as effective and
feasible when delivered remotely from a hospital-based SWMS
to their usual face-to-face care [25]. However, real-world
evidence of the potential for digital intervention to support
SWMS in the UK National Health Service (NHS) remains
limited [26].

This Study
To build on this growing evidence base, this study aimed to
explore the potential of Second Nature’s [27] DWMI to expand
SWMSs outside of hospital settings for NHS-referred patients.
It also aimed to contribute real-world evidence of DWMIs and
longer-term outcomes following discharge from a weight
management service. This retrospective analysis examined
real-world data for patients living with obesity with or without
type 2 diabetes, referred from NHS primary care services. The
impact of Second Nature’s 12-month program on weight change
at 2 years from baseline was evaluated. This program was
delivered via a smartphone or web-based app and has been
found to be an effective weight management intervention and
diabetes-related weight management intervention for patients
with overweight, obesity, and type 2 diabetes referred by the
NHS [28,29]. Previous research has found that DWMIs typically
require a high amount of personal agency to be effective, given
that making such changes to health behaviors requires time,
resources, and education [30,31]. Consequently, such
interventions risk exacerbating health inequalities and may be
inequitable [30,31]. For this reason, this study also examined
whether weight loss differs by ethnicity, socioeconomic status,
type 2 diabetes status, and program engagement.

Methods

Ethical Considerations
This study did not require institutional review board approval,
as it was a service evaluation and did not include personally
identifiable information. As per General Data Protection
Regulations, participants could request to have their information
deleted at any time.

Participants
For participants who met our eligibility criteria, retrospective
data were extracted directly from Second Nature’s database in
November 2023, deidentified, and pseudonymized using
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identification numbers. To be referred to the Second Nature
program, participants were required to consent for their
anonymized data to be collected for research purposes, including
analysis and publication. When registering for the program,
participants were asked to agree to a privacy policy that
reminded them of their consent. Participants included in this
analysis participated in the Second Nature weight management
program between January 1, 2017, and January 8, 2021. No
major changes were made to the program content during this
time.

Participants included in this analysis were screened and referred
via secure NHS email to Second Nature by their NHS primary
care general practitioner, nurse, or dietitian for weight

management support (plus structured diabetes education for
participants with obesity and type 2 diabetes). Eligible
participants were adults (aged 18 years and older) with a BMI

≥35 kg/m2, with or without type 2 diabetes. Participants were
required to have access to a smartphone or tablet device and to
be comfortable using technology to participate in the Second
Nature program. Participants were referred to Second Nature
if they were deemed clinically suitable for the program by the
referrer, in relation to our inclusion and exclusion criteria.
Exclusion criteria included an unstable condition that does not
warrant weight management at present, planned or current
pregnancy, and an active diagnosis of an eating disorder. Figure
1 presents the participant flowchart.

Figure 1. Participant flowchart. NHS: National Health Service.

Intervention Description
Second Nature’s digital weight management program is a
12-month program, accessed by smartphone or web-based app,
and consists of 2 phases: an initial 12-week phase that focuses

on weight loss (called “core”) followed by 9 months focusing
on maintenance of weight loss (called “sustain”). Participants
were encouraged to engage with this program for at least 12
months; however, they retained access to the program and
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resources indefinitely. The program is available in 10 different
languages.

Prior to starting the program, each participant received a recipe
book, an instructional handbook, and wireless weighing scales.
Throughout each of the phases, participants were given access
to educational material on a variety of health and wellness topics
such as nutrition guidelines, increasing physical activity, stress
management, and improving mental well-being. Participants
with type 2 diabetes also received additional structured
education modules on managing their condition (accredited by
an independent body, Quality Institute for Self Management
Education and Training), including the role of insulin and
managing their nutritional needs. The program was developed
by an MDT of medical doctors, psychologists, dietitians,
nutritionists, and behavioral scientists in line with relevant
National Institute for Health and Care Excellence guidance for
obesity and type 2 diabetes management and behavior change
[32-37]. Behavior change techniques and insights were also
adopted from the NHS Diabetes Prevention Programme
guidelines [38] and the “behaviour change wheel” [39], with
new behaviors encouraged through self-monitoring, goal setting,
social rewards, and education from credible sources.

Features of the program include daily educational papers and
goals; weight, steps, and sleep tracker; and a toolbox of
resources (educational materials, recipes and meal planner,
journal and food diary, and guided exercise videos). Each
participant is assigned a health coach, who provides one-to-one
tailored guidance through private text-based communication
available during normal working hours, Monday to Friday.
Additionally, participants had access to a group chat feature for
peer support. The group chat was supervised by a health coach.
Engagement with the app was monitored automatically, and
health coaches were alerted when a participant showed low
engagement (defined as <10 interactions) to indicate the risk of
disengaging. Alerts prompted coaches to provide additional
support for these participants in the form of messages. Support
from their health coach ended following the completion of the
12-week “core” weight loss phase. Health coaches were
dietitians (registered with the Health and Care Professions
Council) or nutritionists (registered with the Association for
Nutrition). Where a participant was coached by a nutritionist,
supervision was provided by a dietitian.

Second Nature’s health coaches and participants’ primary care
team communicated when necessary throughout the program
to ensure safe, effective, and joined-up care. Communication
took place through ad hoc phone calls and secure NHS email
exchanges. Health information was shared when relevant to
discuss and review participants’progress and challenges. Using
this MDT approach ensured continuous monitoring of clinical
measures and adjustments to medications, where needed. For
example, if participants with type 2 diabetes were using a
hypoglycemia-inducing medication, medication was adjusted
based on weight loss progress.

Data Collection
Baseline characteristics (weight, height, age, gender, type 2
diabetes diagnosis, and ethnicity) and contact details were
collected by the participant’s primary care referrer and emailed

to Second Nature. These data were entered into Second Nature’s
referral management system, and participants were sent an email
link to complete a series of onboarding questions about their
mobility, physical barriers to exercise, motivation, eating
behaviors, and diabetes medication. Postcode data were also
collected during onboarding to calculate socioeconomic
deprivation based on the index of multiple deprivation (IMD)
[40].

Participants were sent wireless weighing scales so that they
could transfer their weight data to Second Nature. Instructions
accompanying the scales advised placement on a firm, flat
surface, weighing first thing in the morning after using the
restroom, and on the same day at the same time each week to
ensure accurate and consistent measurements. After use, the
scales automatically transmitted readings to Second Nature’s
central database. A weight validation algorithm was used to
ensure accuracy, accepting only measurements within a
predicted range, considering the last recorded weight and the
time since. Any irregular readings prompted an email alert to
the participant to explain the reading would not be saved;
however, if this was a mistake, then participants could contact
their health coach or email the support team. This method aimed
to filter out anomalous readings (such as readings from another
member of a household), ensuring reliable data for analysis.

Weight readings at baseline, 1 year, and 2 years from the
participant’s start date of the program were extracted for the
database. The lowest valid weight reading and the closest
reading, after 1 year and 2 years, were used for analysis.

Engagement data were continuously collected as users engaged
with the program and stored in Second Nature’s secure analytics
database. Engagement was defined as the total number of
interactions with the app or web-based platforms and only
analyzed during the first 3 months of the “core” active
intervention phase of the program. Activity was only monitored
during this active intervention phase as the intensity of the
intervention decreased after 12 weeks, and participation was
encouraged less frequently during the maintenance phase.

Statistical Analysis
The primary outcomes were weight change in kilograms and
percentage weight change at 2 years. Secondary outcomes were
weight loss after 1 year, program engagement, and the
proportion of participants who achieved ≥5% and ≥10% weight
loss.

Descriptive statistics were used to examine baseline
characteristics of the study population, weight loss (percentage
and kilograms), and engagement with the program. Continuous
values are presented as mean (SD), and categorical data as n
(%), unless otherwise stated.

For the primary analysis, differences in weight between the
baseline and the 1- and 2-year follow-up points were compared
using paired 2-tailed t tests. For each observation, we only
compared those with available weight readings at each time
point. Data were also analyzed on an intention-to-treat basis,
using the baseline weight observation carried forward (BOCF)
method when a final weight was not available [41] and using
completers only (ie, participants with complete data at all time
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points), to confirm the validity of the findings and illustrate the
pattern of weight change in the same individuals over time.

A series of linear regression models were used to examine the
association between baseline characteristics (ethnicity, IMDs,
and presence of type 2 diabetes) and weight loss at 1 year and
2 years. Each characteristic was added as an independent
variable into separate models to test for factors independently
associated with weight loss. In each model, weight loss at either
1 year or 2 years was the dependent variable, and baseline
weight was included as a covariate.

A further linear regression model was used to examine the
association between program engagement and weight loss at 1
year and 2 years. Engagement was included as the independent
variable, the dependent variable was weight loss, and baseline
weight was included as a covariate.

All statistical analyses were performed using the R open-source
statistical language through the RStudio interface (R Foundation

for Statistical Computing), and the criterion for statistical
significance was P<.05.

Results

Baseline Characteristics
A total of 1130 participants were included in this analysis. Of
these participants, 740 (65%) were female. The mean age was
49.9 (SD 12.0) years, and the mean baseline BMI was 46.3 (SD

31.6) kg/m2. In total, 78.2% (n=884) of participants included
in the sample had type 2 diabetes.

In total, 30% (339/1130) of participants had ethnicity data, with
18.1% (205/339) from Black, Asian, mixed, or other ethnicities.
All participants had IMD data available, with 30.8% (n=348)
falling into the lower tertile, 34.3% (n=388) falling into the
middle tertile, and 34.9% (n=394) falling into the upper least
deprived tertile. A full breakdown of baseline characteristics
can be found in Table 1.

Table 1. Baseline characteristics of program participants (N=1130).

ValuesCharacteristic

49.9 (12.0)Age (years), mean (SD)

740 (65.4)Female sex, n (%)

46.3 (31.6)BMI (kg/m2), mean (SD)

115.7 (21.7)Weight (kg), mean (SD)

1130 (100)IMDa tertile, n (%)

348 (30.8)1-3

388 (34.3)4-6

394 (34.9)7-10

339 (30)Ethnicity, n (%)

205 (18.1)Black, Asian, mixed, or others

127 (11.2)White

798 (70.6)Missing or prefer not to say

884 (78.2)Presence of type 2 diabetes, n (%)

aIMD: index of multiple deprivation.

Weight Change
Of the 1130 participants, 297 (26.2%) recorded weight readings
at 1 year from baseline, and 281 (24.9%) recorded weight
readings at 2 years from baseline. At the 1-year follow-up, the

mean weight loss for those with recorded weights was 10.7 kg
(SD 12.3 kg; P<.001), equating to a mean percentage weight
loss of 9.1% (SD 9.6%; P<.001) from baseline. A total of 191
(17%) participants had ≥5% weight loss from baseline, while
107 (9.5%) participants had ≥10% weight loss (Table 2).
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Table 2. Weight loss outcomes at the 1- and 2-year follow-ups for all participants with recorded weights, all with baseline observation carried forward,
and complete cases only.

At 2-year follow-upAt 1-year follow-up

281 (24.9)297 (26.2)All with weight recorded, n (%)

13.8 (14.2)a10.7 (12.3)aWeight loss (kg), mean (SD)

11.8 (10.9)a9.1 (9.6)aWeight loss from baseline (%), mean (SD)

204 (18.1)191 (17)≥5% Weight loss from baseline, n (%)

130 (11.5)107 (9.5)≥10% Weight loss from baseline, n (%)

1130 (100)1130 (100)Baseline observation carried forward, n (%)

3.4 (9.2)a2.8 (7.8)aWeight loss (kg), mean (SD)

2.8 (7.3)a2.4 (6.4)aWeight change from baseline (%), mean (SD)

197 (17.4)191 (17)≥5% Weight loss from baseline, n (%)

127 (11.2)107 (9.5)≥10% Weight loss from baseline, n (%)

207 (18.3)207 (18.3)Complete cases,b n (%)

14.7 (14.0)a10.1 (12.3)aWeight loss (kg), mean (SD)

12.5 (10.8)a9.1 (9.6)aWeight change from baseline (%), mean (SD)

156 (13.8)131 (11.6)≥5% Weight loss from baseline, n (%)

105 (9.3)73 (6.5)≥10% Weight loss from baseline, n (%)

aP<.001.
bThe complete case analyses included participants who had weight readings at both the 1- and 2-year follow-ups.

The 2-year data also indicated a significant mean weight loss
of 13.8 kg (SD 14.2 kg; P<.001), which translated to a mean
weight loss of 11.8% (SD 10.9%; P<.001) from baseline (Figure

2). A total of 204 (18.1%) participants had ≥5% weight loss
from baseline, and 130 (11.5%) participants had ≥10% weight
loss.

Figure 2. Mean weight loss (%) after 1 year and 2 years. Error bars represent 95% CIs.
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Applying the BOCF method to account for participants who
did not record weight readings, the mean weight loss at 1 year
was 2.8 kg (SD 7.8 kg; P<.001), and at 2 years, it was 3.4 kg
(SD 9.2 kg; P<.001).

Among completers, those who recorded weights at both 1 year
and 2 years, the mean weight loss was 10.1 kg (SD 12.3 kg;
P<.001) at 1 year and 14.7 kg (SD 14.0 kg; P<.001) at 2 years.

Association Between Baseline Characteristics and
Weight Loss
There was no evidence that weight loss at 1 year differed by
ethnicity (Black, Asian, mixed, or others vs White) or type 2
diabetes diagnosis. Similarly, at 2 years, there was no evidence
that weight loss differed by ethnicity (Black, Asian, mixed, or
others vs White) or type 2 diabetes diagnosis, as shown in Table
3.

Table 3. Association between baseline participant characteristics and weight loss in kilograms at 1 year and 2 years.

Weight loss from baseline to 2 yearsaWeight loss from baseline to 1 yearaBaseline characteristic

P valueβ (95% CI)P valueβ (95% CI)

Ethnicity (reference=Black, Asian, mixed, or other ethnicities)

.79.68 (–4.4 to 5.7).74.77 (–3.8 to 5.3)White

.35–12.78 (–39.5 to 14.0).60–3.79 (–17.9 to 10.3)Prefer not to say

IMDb tertile (reference=1-3)

.84.40 (–3.4 to 4.2).34–1.58 (–4.8 to 1.67)4-6

.471.46 (–2.5 to 5.4).34–1.60 (–4.9 to 1.7)7-10

Type 2 diabetes (reference=no)

.91.24 (–3.8 to 4.3).551.05 (–2.4 to 4.5)Yes

aAll models were adjusted for baseline weight. Separate analyses were run for each baseline characteristic.
bIMD: index of multiple deprivation.

Association Between Engagement and Weight Loss
The mean number of engagements in month 1 was 325 (SD
351.2), rising to 447 (SD 494.7) in month 2, before falling to
313 (SD 313.2) in month 3. There was no evidence that
engagement during the “core” phase of the active intervention
was associated with weight loss at either 1 year (β=.0007; 95%
CI –0.0056 to 0.0071; P=.82) or 2 years (β=.0055; 95% CI
–0.0026 to 0.0136; P=.18). These models were adjusted for
baseline weight.

Discussion

Principal Results
In this study, we explored the effectiveness of Second Nature’s
12-month DWMI to support adults with obesity, with or without
type 2 diabetes, outside of hospital settings to help expand
SWMSs for NHS patients. Furthermore, we aimed to contribute
to the real-world evidence base on DWMIs and longer-term
outcomes of such interventions. Participants demonstrated a
statistically significant mean weight loss of 10.7 (SD 12.3) kg,
equating to a mean percentage weight loss of 9.1% (SD 9.6%),
at 1 year and 13.8 (SD 14.2) kg, which translated to a mean
weight loss of 11.8% (SD 10.9%), at 2 years. When analyzed
using BOCF, we found a statistically significant mean weight
loss of 3.4 (SD 9.2) kg and a mean weight change of 2.8% (SD
7.3%) at 2 years. Weight loss did not significantly differ by
ethnicity, IMDs, type 2 diabetes status, or engagement in the
program. Overall, these results suggest that Second Nature’s
DWMI has the potential to be an effective and equitable DWMI
for a diverse NHS patient population living with obesity and

comorbid type 2 diabetes and therefore support increased access
to SWMS in the NHS.

Limitations
There were notable limitations within our study. Due to the
retrospective, real-world nature of this study, there was no
control group, which means the findings must be interpreted
carefully. However, a similar study of a commercial DWMI
with a larger sample size also found that users lost a significant
amount of weight using this type of program [42]. Due to the
observational nature of the study, a significant number of
participants did not submit weight readings within the specified
data collection period, despite regular reminders and
encouragement from health coaches. Capturing long-term,
real-world data for DWMIs is challenging. Additionally,
one-to-one support from health coaches ceased after 3 months
of the total program period, which likely contributed to
difficulties in capturing longer-term weight data. For the weight
and engagement data collected, a self-selection bias is possible,
as those participants who weighed themselves more frequently
may have been more motivated and engaged and therefore
experienced more weight loss.

Participants were referred to Second Nature from tier 2 weight
management pathways or as part of routine type 2 diabetes care
and not from a SWMS. Nevertheless, patients with obesity are
eligible for treatment within SWMS in the NHS at BMI ≥35

kg/m2. The average BMI of participants in this study was 46.3

(SD 31.6) kg/m2; therefore, many participants would be eligible
to access a SWMS. Furthermore, while this program was not
initially developed to be a specific “tier 3” program, a
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distinguishing feature of tier 3 services is an MDT approach.
In this study, we worked effectively with the patients’ primary
care teams using such an approach, reflecting a similar protocol
to existing tier 3 services. Similarly, while we did not have input
from an existing tier 3 service, the program was developed by
an MDT from Second Nature that consisted of medical doctors,
psychologists, dietitians, nutritionists, and behavioral scientists.
As such, this study was able to assess the potential of a DWMI
to support existing SWMS in the NHS.

Due to the retrospective and real-world nature of this analysis,
it was not possible to extract and analyze other relevant data
such as medication usage, side effects, clinical outcomes (eg,
hemoglobin A1c, blood pressure, and lipid profile), and
psychological and quality of life-related outcomes. Further
research is needed to determine the impact of our program on
these health outcomes and wider economic impact. Finally, the
data used for this study were collected by employees of Second
Nature and were not checked by an independent party or NHS
organization.

Comparison With Prior Work
The effectiveness of Second Nature’s DWMI has previously
been explored in self-paying consumers and patients with type
2 diabetes; however, these studies included populations with

lower average baseline BMIs of 33.7 and 35.9 kg/m2, measured
shorter-term outcomes at 6 and 12 months [28,43]. This study
builds on this earlier work by exploring longer-term outcomes
with a population similar to that seen in SWMS [32].
Importantly, an observational study, which assessed the uptake
of a commercial DWMI among patients awaiting their first
appointment with a SWMS, similarly found their app to be
feasible [44]. This study similarly provides preliminary evidence
that DWMIs may be a viable way to expand NHS SWMS
[19-21]. Remotely delivered interventions have the potential to
increase access to treatment for people with busy schedules,
limited mobility, and those living in remote areas.

Previous research has found that DWMIs typically require a
high amount of personal agency to be effective, given that

making such changes to health behaviors requires time,
resources, and education [30,31]. Consequently, such
interventions risk exacerbating health inequalities and may be
inequitable [30,31,45]. In this study, there was no evidence that
weight loss differed by ethnicity, IMD, or type 2 diabetes status
at follow-up. Similarly, we did not find an association between
engagement in the first 12 weeks and weight loss at follow-up.
A recent systematic review of 13 studies investigated differences
in the uptake of, engagement with, and effectiveness of mobile
interventions for weight-related by age, gender, race and
ethnicity, and socioeconomic status [46]. Given the limited
number of studies and inconsistent findings, the authors stated
that current evidence of the presence of a digital divide in mobile
interventions targeting weight-related behaviors is inconclusive
[46]. However, further research, such as a randomized controlled
trial with a larger sample size, is warranted to support the
findings of this study.

To continue building the evidence base on DWMIs, it would
also be beneficial to explore the impact of the collaboration of
a DWMI and MDT including dietitians, doctors, psychologists,
and exercise specialists on outcomes for people living with
obesity and related conditions with the view to increase safety
and accountability and optimize treatment outcomes.
Additionally, an evaluation of the integration of
pharmacotherapeutic interventions embedded in DWMIs for
SWMSs is also needed.

Conclusions
This study suggests that Second Nature’s DWMI has the
potential to support people living with obesity and type 2
diabetes remotely to achieve clinically significant and sustained
weight loss at 2 years from starting an intervention. DWMIs
could help to expand existing SWMS outside of hospital settings
to increase access to treatment and reduce pressure on hospitals.
Further research is needed to compare such interventions to
standard care as well as assess the integration of DWMIs with
multidisciplinary clinical teams and pharmacotherapy to support
this study’s findings.
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