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INTRODUCTION

Obesity is recognized as a multifaceted global health concern and a
modifiable risk factor for a range of chronic diseases, including type

2 diabetes, many common cancers, cardiovascular disease, and muscu-

loskeletal disorders [1].
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Abstract

Objective: The study objective was to assess participant weight change for the
English National Health Service (NHS) Digital Weight Management Programme, the
first such digital intervention to achieve population coverage.

Methods: A service evaluation was used to assess intervention effectiveness for adults
with obesity and a diagnosis of hypertension and/or diabetes, between April 2021 and
March 2022, using prospectively collected, national service-level data in England.
Results: Of the 63,937 referrals made from general practices, within the time period,
31,861 (50%) chose to take up the 12-week Programme. There were 31,718 partici-
pants who had time to finish the Programme; of those, 14,268 completed the Pro-
gramme (defined as attending 260%), a 45% completion rate. The mean weight
change for those who had time to finish the Programme was —2.2 kg (95% Cl: —2.25
to —2.16), for those who completed it was —3.9 kg (95% Cl: —3.99 to —3.84), and
for those who had time to finish the Programme but did not complete it was
—0.74 kg (95% Cl: —0.79 to —0.70).

Conclusions: The NHS Digital Weight Management Programme is effective at
achieving clinically meaningful weight loss. The outcomes compare favorably to web-
based weight management interventions tested in randomized trials and those deliv-
ered as face-to-face interventions, and results suggest that the approach may, with

increased participation, bring population-level benefits.

In England, 25.9% of adults are living with obesity, with prevalence
increasing and estimated annual costs to the National Health Service
(NHS) in England of £6.1 billion in 2019 [2] and £9.7 billion by 2050 [3].

In 2020, influenced by the SARS-CoV-2 global pandemic [4] and
associated social distancing guidelines in the UK [5], NHS England ini-
tiated a process to commission a nationally available digitally delivered
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weight management intervention, accessible via software applications
and web-based platforms. The intervention, delivered over 12 consec-
utive weeks, consists of four core areas: managing mind-set; under-
standing weight change, nutrition, and diet advice; aiming to
encourage healthy habits through a guided syllabus of behavioral sup-
port, nutrition, and diet guidance; and peer support.

Launched in April 2021, the NHS Digital Weight Management Pro-
gramme is the first nationally available NHS England-commissioned, -led,
and -funded service supporting adults living with obesity to manage their
weight, and it is the only weight management intervention of its kind
internationally, delivered digitally across differing levels of intensity and
at scale. To be eligible for referral into the Programme, adults must be
registered with a general practice in England, have a body mass index
(BMI) of 230 kg/m? (adjusted to 27.5 kg/m? for people from Black,
Asian, and minority ethnic groups), and have a diagnosis of diabetes or
hypertension or both.

The Programme is accessible via direct referral from any general
practice in England, and those referred are triaged to one of three
intervention intensities: Level 1 provides self-guided digital content,
alongside optional participation in group peer-support sessions; Level
2 additionally offers up to 50 min of one-on-one human coaching;
and Level 3 further increases provision of one-on-one human coach-
ing to 100 min.

Results from the NHS Diabetes Prevention Programme (DPP)
suggest that specific participant demographic characteristics may
influence the likelihood of successful completion of a behavioral inter-
vention of this nature; being of younger age, living in more socioeco-
nomically deprived areas, and being of Asian, mixed, and other
minority ethnicities were associated with lower rates of NHS DPP
completion [6]. Applying this learning, the NHS Digital Weight Man-
agement Programme developed a bespoke triage system, based on
regression models using NHS DPP data (with age, sex, ethnicity, and
deprivation as independent variables and Programme completion as
the dependent variable), to allocate to intensity of intervention
according to the modeled likelihood of completion, with the rationale
that additional human coaching may support improved retention.

We aimed to analyze data related to the Programme referrals dur-
ing the first year of launch, between April 11, 2021 and March 31,
2022, to address the following questions:

1. What proportion of those referred take up the Programme?

2. Do the characteristics of those who take up the Programme sug-
gest equitable access according to dimensions of age, sex, ethnic-
ity, and socioeconomic deprivation?

3. What is the weight change achieved, and does it vary by partici-

pant characteristics?

METHODS
Study design

This is a service evaluation in England evaluating the effectiveness of
the NHS Digital Weight Management Programme, using prospectively

Study Importance
What is already known?

o Obesity is a global health concern and a modifiable risk
factor for a range of chronic diseases.

e There are existing guidelines for the management of obe-
sity and overweight; however, there is uncertainty about
which interventions and delivery methods comprise
effective services and practice.

e Recent reviews have provided some evidence that digi-
tally delivered weight management interventions can be
successful; however, little is known about the effective-

ness of these in real-world populations.

What does this study add?

e This is the first evaluation of a digital intervention for
weight management delivered on a national footprint.

e In the English National Health Service Digital Weight
Management Programme, a clinically meaningful weight
change at 12 weeks (—2.2 kg for those who had time to
finish the Programme and —3.9 kg for those who com-
pleted the Programme) was observed.

e Weight reductions were not associated with participants’
socioeconomic status, which may relate to the bespoke
triage system that proactively allocated the participants

to the different intensities of support.

How might these results change the direction of
research or the focus of clinical practice?

e Early analyses demonstrate clinically meaningful weight
loss for participants and provide a platform for ongoing
learning.

e The outcomes of the intervention compare favorably to
other similar interventions, and adopting it might bring
population-level benefits.

e Incorporating digital delivery into clinical practice could
enhance the overall effectiveness and reach of weight
management services while maintaining patient-centered

care.

collected national service-level data for participants referred during

the time period.

Intervention

The intervention was delivered according to a national service specifi-
cation by one of six service providers selected through a national
competitive procurement process (Table S1). The specification
(Table S2) was developed by an expert group based on evidence for
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clinical effectiveness and cost-effectiveness, government recommen-
dations for diet and physical activity [7-10], and suggested mecha-
nisms for achieving behavior change described in the National
Institute for Health and Care Excellence (NICE) Public Health and
Clinical Guidance [11, 12]. These include the provision of information
to raise awareness of the benefits and types of lifestyle changes
needed to achieve and maintain a healthy weight, exploration and
reinforcement of participants’ reasons for wanting to change and their
confidence about making changes, goal setting, action planning, cop-
ing plans, and relapse prevention.

Individuals were triaged into one of the three intervention
levels, informed by likelihood of Programme completion according
to demographics, with the proportion triaged to each level
designed to ensure that total delivery costs fell within the Pro-
gramme financial limits.

Following triage, individuals were invited to select their preferred

service provider at their allocated intervention level.

Data collection

The NHS Digital Weight Management Programme minimum data-
set was used to identify those referred to the Programme. The
dataset included participant characteristics, demographics, and rel-
evant comorbidities at point of referral. Providers populated a min-
imum dataset that included individual participants’ self-reported
weight measurements, sessional engagement, and coaching
uptake. Data from the minimum dataset were used for these
analyses.

Data were collected in accordance with UK General Data Protec-
tion Regulation (GDPR) article 35 [13]. The associated Data Protec-
tion Impact Assessment, approved through the NHS England
Corporate Information Governance framework, sets out the valid law-
ful basis for collection and processing of the associated data by NHS
England. Analysis of anonymized data for evaluation purposes is in
accordance with the Programme data usage information provided at
the point of intervention access. As such, this evaluation did not

require ethics committee approval.

Covariates

Demographic variables (age, sex, ethnicity, quintile of deprivation, and
intervention variables including the intervention level, provider,
and number of weeks the participant engaged with the intervention)
were identified as potential factors influencing the outcome(s), based
on NHS Digital Weight Management Programme implementation and
what was learned from the NHS DPP.

Sex was recorded as male or female. Date of birth at referral was
used to derive participants’ age, shared in the minimum dataset and
grouped into 5-year age bands other than age groups 18 to 24 and
>75 years, for analytical purposes. Self-reported ethnicity was catego-
rized as Asian, Black, Mixed, Other, or White. Deprivation was derived

Ol D - WILEY L™

using Lower Layer Super Output Area (derived from participant post-
code), linked to the deprivation quintile from the English Index of Mul-
tiple Deprivation [14].

Outcomes

The primary outcome was change in weight for those who had
enough time to finish the Programme by September 30, 2022, and for
whom there were no missing data for age, sex, ethnicity, deprivation,
or weight. In the secondary analyses, data from participants who com-
pleted the Programme, defined as participants who engaged with
260% of the Programme (a minimum of 7 weeks of the 12-
week duration), were assessed separately. The proportion who
achieved weight loss of 25% was calculated for both, those who fin-
ished the Programme and those who completed it. Programme uptake
was calculated as the proportion of referrals who engaged in at least
1 week of the 12-week intervention.

Weight change was calculated as the difference between weight
measurements recorded in the last and the first week of
intervention engagement. When no valid weight measurements were
recorded in a week in which the participant engaged in the interven-
tion, the previous or subsequent recorded weight was used. Weight
measurements outside of 35 kg to 300 kg were considered erroneous
and were excluded. Weight changes >5 SD from the mean were also
deemed erroneous and excluded from analysis.

Programme engagement in a given week was defined as at least
one of the following forms of engagement: self-recording a weight
measurement, receipt of human coaching, and/or engagement with
the provider, all recorded digitally.

Statistical analyses

A x? test was used to evaluate whether uptake and completion dif-
fered according to demographic characteristics (age, sex, ethnicity,
deprivation) and intervention level. A multiple logistic regression
model was used to assess uptake and completion, adjusting for demo-
graphic characteristics and with baseline weight added to the regres-
sion model to assess its influence.

Weight change was analyzed for all those who had time to fin-
ish the Programme and then separately for all those who completed
the Programme, for whom there were no missing data for demo-
graphic characteristics or weight. ANOVA was used to assess differ-
ences in the mean weight change within subgroups. A multiple
linear regression model was used to assess whether changes in out-
comes were associated with demographic variables, participants’
weekly engagements with the Programme, and participants’ baseline
weight. Due to intervention level being assigned based on demo-
graphic characteristics, it could not be included in any regression
models because of high collinearity with the demographic variables.
Therefore, separate logistic and linear regression models were run

by intervention level.
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TABLE 1 Characteristics of participants as they progress through the various stages of the NHS Digital Weight Management Programme.

Referrals Uptake

95% 95% X

n n % lower Cl upper Cl p value
Total 63,937 31,861 49.8% 49.6% 50.0%
IMD1 (most 16,925 7480  442% 43.8% 44.6% <0.001

deprived)
IMD2 14,701 7016  47.7% 47.3% 48.1%
IMD3 12,387 6367 51.4% 51.0% 51.8%
IMD4 11,130 5940 53.4% 52.9% 53.8%
IMD5 (least 8794 5058 57.5% 57.0% 58.0%
deprived)

Asian 8328 3407  40.9% 40.4% 41.4% <0.001
Black 6559 3059 46.6% 46.0% 47.3%
Mixed 980 502 51.2% 49.6% 52.8%
Other 4932 1491 30.2% 29.6% 30.9%
White 42,763 23,402 54.7% 54.5% 55.0%
Unknown 375 - - - -
Female 36,477 19,603 53.7% 53.5% 54.0% <0.001
Male 27,460 12,258 44.6% 44.3% 44.9%
18-24 192 124 64.6% 61.1% 68.0% <0.001
25-29 522 321 61.5% 59.4% 63.6%
30-34 1323 817 61.8% 60.4% 63.1%
35-39 2626 1515 57.7% 56.7% 58.7%
40-44 4263 2321 54.4% 53.7% 55.2%
45-49 6199 3179 51.3% 50.6% 51.9%
50-54 9372 4683 50.0% 49.5% 50.5%
55-59 10,918 5572 51.0% 50.6% 51.5%
60-64 10,386 5203 50.1% 49.6% 50.6%
65-69 8392 4107  489% 48.4% 49.5%
70-74 5567 2490  447% 44.1% 45.4%
275 4177 1529 36.6% 35.9% 37.4%
Level 1 34,021 17,276 50.8% 50.5% 51.1% <0.001
Level 2 20,266 9686  47.8% 47.4% 48.1%
Level 3 9650 4899 50.8% 50.3% 51.3%

Finish the Complete the
Programme Programme Programme completion
95% 95% X
n n % lower ClI lower Cl p value
31,718 14,268 450% 44.7% 45.3%
7438 3336 44.9% 44.3% 45.4% 0.330
6989 3047 43.6% 43.0% 44.2%
6334 2878 454% 44.8% 46.1%
5916 2712 458% 45.2% 46.5%
5041 2295 45.5% 44.8% 46.2%
3389 1884 55.6% 54.7% 56.4% <0.001
3042 1276 419% 41.1% 42.8%
497 283 56.9% 54.7% 59.2%
1471 825 56.1% 54.8% 57.4%
23,319 10,000 42.9% 42.6% 43.2%
19,522 9157 46.9% 46.5% 47.3% <0.001
12,196 5111 41.9% 41.5% 42.4%
124 84 67.7% 63.5% 71.9% <0.001
320 227 70.9% 68.4% 73.5%
813 574 70.6% 69.0% 72.2%
1510 1053 69.7% 68.6% 70.9%
2312 1199 51.9% 50.8% 52.9%
3153 1633 51.8% 50.9% 52.7%
4660 2148 46.1% 45.4% 46.8%
5549 2237 40.3% 39.7% 41.0%
5177 2029 39.2% 38.5% 39.9%
4094 1553 37.9% 37.2% 38.7%
2482 1002 404% 39.4% 41.4%
1524 529 34.7% 33.5% 35.9%
17,191 6523 37.9% 37.6% 38.3% <0.001
9651 4342 45.0% 44.5% 45.5%
4876 3403 69.8% 69.1% 70.4%

Note: Numbers of participants who chose to uptake and finish the Programme do not match because the latter refers to a cohort who had enough time to
finish the 12-week Programme by September 30, 2022. Please see the “Outcomes” section for more details.

Abbreviation: IMD, Index of Multiple Deprivation.

Sensitivity analyses were conducted using multiple imputation
using multivariate chained equations to impute missing data, and then

results were compared to the primary and secondary outcomes.

RESULTS

Between April 11, 2021 and March 31, 2022, 63,937 people were
referred from general practices into the Programme; 53% (34,021)
were triaged to Level 1, 32% (20,266) to Level 2, and 15% (9650) to

Level 3. Of 6522 general practices in England, 3312 (51%) made at
least one referral during this time [15].

Of those referred, 31,861 (50%) took up the Programme; 51%
(17,276) took up for Level 1, 48% (9686) for Level 2, and 51% (4899)
for Level 3 (Table 1). There were 31,718 participants who had time to
finish the Programme during the reporting period, of whom 14,268
completed the Programme, giving a completion rate of 45%. Figure 1
demonstrates participant flow at each stage.

Participant characteristics at each stage are shown in Table 1: 57%

of those referred were women, the mean (SD) age was 57.4 (11.6)
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years, and 77% of those referred were aged 40 to 69 years. One-third
of those referred (33%) were people of Asian (13%), Black (10%),
Mixed (2%), or Other (8%) ethnicity. There was a higher proportion of
participants from the most deprived quintile compared with the
least deprived quintile (26% vs. 14%). The largest decreases in
proportions of participants between referral and take-up of the
intervention involved those from the most deprived quintiles, older
age groups, men, and those of Asian, Black, and Other ethnicity
(Tables S3 and S4). Table S5 shows characteristics of people who did

not take up the intervention.

Obesity [o E YY1 AV KL

Characteristics of participants at each stage in the Programme by
the three intervention levels are shown in Table S6, where differences
are by design and relate to the regression models used to support tri-
age: the mean (SD) ages for Level 1, Level 2, and Level 3 participants
were 65.2 (7.2) years, 52.2 (7.1), years and 41.0 (7.7) years, respec-
tively. Variation was seen in the ethnic distribution for all three inter-
vention levels; at Level 1, 17% of referrals were people of Asian,
Black, Mixed, and Other ethnicity compared to 39% and 73%, respec-
tively, at Levels 2 and 3. A higher proportion of referrals for Level

2 and 3 were from the most deprived quintile compared to the least

| Number of participants at each stage, April 2021 - March 2022

General Practice Referrals to the

Referrals Programme
63,937
Level 1 Level 2 Level 3
34,021 20,266 9,650

I

Participants referred by GPs who chose
to take-up the Programme

31,861 (50%)

Participants that did not take-up the
Programme

32,076

l

Participants referred by GPs who chose
to take-up the Programme and had an
opportunity to finish by September 2022

31,718

l

Completer

13333

14,268 (45%)

Participants referred by GPs who chose
to take up the programme and complete it

Participants that did not complete the
> Programme

17,450

FIGURE 1 Flow of participants at each stage in the NHS Digital Weight Management Programme. GP, general practice. [Color figure can be

viewed at wileyonlinelibrary.com]
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FIGURE 2 Mean weight change (kilograms) by number of weeks that a participant engaged with the NHS Digital Weight Management
Programme; analyses include those for whom all data fields were complete (N = 22,189). Cls are not shown in this chart. This is because the chart
shows a 12-week trajectory for all three levels of intervention and the overall intervention. Addition of Cls could obscure the weight change
details that this chart provides. [Color figure can be viewed at wileyonlinelibrary.com]
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TABLE 2 Weight change for participants who had an opportunity to finish the NHS Digital Weight Management Programme (primary
outcome) and for those who completed it (secondary outcome; the analyses include those for whom all data fields are complete [N = 22,189 and
N = 10,228, respectively], univariate analysis).

Finish the Programme Complete the Programme
Mean Mean
Weight change baseline Weight Weight change baseline Weight

95%  95% 95%  95%

analysis cohort weight change analysis cohort weight change

lower upper lower upper
n kg kg Cl Cl pvalue n kg kg Cl Cl p value
Total 22,189 10480 -221 -225 -216 - 10,228 10468 -392 -399 -384 -—
Deprivation
IMD1 (most 4841 106.24 -2.16 —-226 -205 <0.001 2176 106.26 -3.77 -394 -3.59 0.008
deprived)
IMD2 4851 104.59 -204 -214 -194 2123 10452 -375 392 -3.58
IMD3 4476 104.60 -225 -236 -2.15 2089 105.05 —-404 -420 -3.87
IMD4 4272 10442 -226 —-237 -2.16 2012 10350 -396 —413 -3.80
IMD5 (least 3749 10382 -236 —248 -2.25 1828 10387 —-411 428 -3.93
deprived)
Ethnicity
Asian 1855 9114 -1.60 -175 -145 <0.001 969 9173 -255 -278 -231 <0.001
Black 1934 100.75 -190 -207 -174 834 100.76 -350 —-3.80 -3.21
Mixed 310 10345 -250 -293 -2.07 183 10339 -347 -4.02 -291
Other 824 99.64 -211 -238 -184 462 99.54 -319 -3.58 -2.80
White 17,266 10698 -230 -236 -225 7780 107.05 -419 427 -4.10
Sex
Female 13,561 99.74 218 -224 -212 0.161 6549 100.10 -3.72 —-3.81 -3.63 <0.001
Male 8628 11273 -225 233 -217 3679 11284 —427 —-441 -4.13
Age group
18-24 54 11621 -189 —-273 -1.05 <0.001 34 116.04 -225 -345 -1.05 <0.001
25-29 168 11549 -199 256 -142 108 11646 -2.89 —-3.67 -211
30-34 445 11576 -2.82 -323 -241 289 11503 -3.78 —-435 -3.22
35-39 843 11144 -279 -3.06 -2.52 542 11135 -384 419 -348
40-44 1293 10700 -204 -223 -184 686 10551 -3.01 -329 -273
45-49 1850 108.14 -219 -235 -2.03 1020 10801 -333 -3.57 -3.09
50-54 2918 107.27 -225 -238 -211 1504 106.50 -3.62 -3.83 -341
55-59 4081 105.78 -220 —-231 -2.08 1745 10510 -4.10 -4.30 -390
60-64 4020 10411 -221 -232 -210 1658 10293 -426 —4.44 -407
65-69 3244 101.68 -208 -220 -1.97 1308 101.00 -435 -454 -4.15
70-74 2031 9976 —224 238 -2.09 872 99.28 —425 448 -—-4083
275 1242 9656 -203 -221 -186 462 9765 432 —-4.64 -3.99
Level
Level 1 13,700 10342 -218 -224 -212 <0.001 5466 10291 441 —452 —-431 <0.001
Level 2 5985 107.23 -2.15 -224 -2.06 3122 10681 -331 345 -3.18
Level 3 2504 10646 —250 —266 —-234 1640 106.53 —-341 —-3.62 -3.20
Provider level 1
Morelife UK 2618 10452 -113 -1.22 -1.03 <0.001 510 103.70 -3.95 —-425 -3.65 <0.001
Second Nature 1721 10301 —-493 511 -474 1569 10335 -539 557 -5.20
Slimming World 5833 10288 -227 236 -2.18 2419 10242 432 447 -417
Xyla Healthand 3528 103.69 -147 -1.57 -136 968 10303 -332 -3.56 -3.08

Wellbeing
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TABLE 2

(Continued)

Finish the Programme

Complete the Programme

SOCIETY—

ObQSity OJ:@ES\W
A Research Journal

WILEYL*®

Mean
Weight change baseline Weight 959 959
analysis cohort weight change e ke
lower upper
n kg kg Cl Cl
Provider level 2
Morelife UK 918 11047 —-251 276 -227
Oviva 1477 10594 234 252 -216
Xyla Health and 3590 10693 -197 -209 -1.86
Wellbeing
Provider level 3
Liva 418 10424 -252 -296 -207
Second Nature 792 108.06 -3.79 —-4.09 -3.49
Xyla Health and 1294 10620 -1.70 -189 -1.52

Mean
Weight change baseline Weight 959 959
analysis cohort weight change ke e
lower upper
p value n kg kg Cl Cl p value
<0.001 617 10945 -3.19 351 -287 0.245
1019 106.05 —-3.21 344 -299
1486 106.23 344 -3.63 -324
<0.001 387 10495 -2.73 -320 -225 <0.001
741 108.15 —-4.03 -434 -372
512 10538 —-3.02 336 -—2.68

Wellbeing

Abbreviation: IMD, Index of Multiple Deprivation.

deprived quintile, 36% versus 11% and 41% versus 2%, respectively,
compared to 16% versus 19% for Level 1.

Completion and weight change were assessed for 22,189
(70%) participants who had time to finish the Programme and had
no missing data for demographic characteristics and weight. Of
those, 46% (10,228) completed the Programme. By level of inten-
sity, 39.9%, 52.2%, and 65.5% of participants completed the Pro-
gramme for Level 1, Level 2, and Level 3, respectively. A multiple
logistic regression analysis (Table S7) showed that participants
who were living in less deprived quintiles, those who were of
Asian, Other, or Mixed ethnicity, and those who were of younger
ages were associated with greater likelihood of completion,
whereas those of Black ethnicity and male sex were associated
with a lower likelihood of completion. A separate regression analy-
sis (Table S8) for each intervention level showed there was no
clear relationship between age and completion within any level.
Participants’ baseline weight and sex did not influence completion.

The mean baseline weight for those who had time to finish the
Programme and had no missing data was 104.8 kg; the mean weight
change was —2.2 kg (95% confidence interval [Cl]: —2.25 to —2.16),
and 16% of participants lost 25% of their baseline weight. The magni-
tude of weight change increased as the number of weeks of engage-
ment increased (Figure 2). Univariate analyses of mean weight change
for participants who finished and completed the Programme are
shown in Table 2. The mean baseline weight for Level 1 participants
was 103.4 kg, significantly lower than the mean baseline weight for
Level 2 (107.2 kg) and Level 3 (106.5 kg) participants. Greater weight
change was observed for Level 3 (—2.5 kg [95% Cl: —2.66 to —2.34])
participants compared to Level 1 (—2.2 kg [95% Cl: —2.24 to —2.12])
and Level 2 (—2.1 kg [95% CI: —2.24 to —2.05]).

The regression analysis (Table S9) indicated that, for each addi-
tional week a participant engaged in the Programme, there was a
0.41-kg greater weight loss, and for each 1-kg higher baseline weight,
there was an additional 0.026 kg of weight loss. Participants from

older age groups lost more weight than younger age groups whereas
participants of Asian and Other ethnicity lost less weight than those
of White ethnicity. No significant differences by sex or deprivation
were observed. A separate regression analysis (Table S10) for each
intervention level showed that the significant association between
older age and increased weight loss was apparent within Level 1 and
Level 3 participants, but not Level 2. For each additional week of par-
ticipant engagement, weight loss was greatest for Level 1 (0.43 kg),
followed by Level 2 (0.36 kg) and Level 3 (0.34 kg). There were no sig-
nificant differences by deprivation or ethnicity within any analyses by
intervention level.

The mean baseline weight for those who completed the Pro-
gramme and had no missing data was 104.7 kg, with a mean weight
change of —3.9 kg (95% Cl: —3.99 to —3.84). Of those, 31% lost
>5% of baseline weight. The mean baseline weight for Level 1 par-
ticipants was 102.9 kg, significantly lower than the mean baseline
weight for Level 2 (106.8 kg) and Level 3 (106.5 kg) participants.
Greater weight change was observed for Level 1 (—4.4 kg [95% ClI:
—4.51 to —4.31]) participants compared to Level 2 (—3.3 kg [95%
Cl: —3.45 to —3.18]) and Level 3 (-3.4 kg [95% CI: —3.62 to
—3.20]). The regression analysis (Table S11) indicated that, for
each additional week the participant engaged, there was a 0.44-kg
greater weight loss, and for each 1-kg higher baseline weight,
there was an additional 0.04 kg of weight loss. Older age was asso-
ciated with increased weight loss compared to younger age, and
Asian and Other ethnicity was associated with smaller weight loss
compared to White ethnicity. There were no significant differ-
ences by sex or quintiles of deprivation. A separate regression
analysis (Table S12) for each intervention level showed that the
significant association between older age and increased weight
loss was apparent within Level 1 and Level 3 participants. For each
additional week participants engaged, weight loss was greatest for
1 (0.48 kg), followed by Level 2 (0.40kg) and Level
3 (0.26 kg). There were no significant differences by quintile of

Level
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deprivation, and only Level 3 saw significant differences by ethnic-
ity. Table S13 shows the proportion of weight change by demo-
graphics for participants who have had an opportunity to finish the
Programme and for those who completed it.

Programme uptake, programme completion, and weight change
demonstrated significant differences between providers at each inter-
vention level (Tables S4, S8, S10, and S12).

Sensitivity analysis using imputed data showed no substantive
changes in the direction and magnitude of the associations
(Table S14).

DISCUSSION

This is the first evaluation, to our knowledge, of a digital intervention
for weight management delivered on a national footprint, at scale,
anywhere internationally. The results suggest this digital behavioral
intervention was associated with clinically meaningful weight change
at 12 weeks, of a magnitude of —2.2 kg for those who had time to fin-
ish the Programme and —3.9 kg for those who completed it. The ana-
lyses indicate that these weight reductions are not dependent on
participants’ quintile of deprivation or sex, and this may be influenced
by proactive triage of participants to the different levels of support.
However, greater weight loss was associated with older age and
White ethnicity, consistent with findings in other national weight
management interventions [7].

Despite emerging evidence suggesting that weight loss interven-
tions could be delivered effectively using digital technologies [16-18],
to date there has been little evidence of their effectiveness in routine
care settings [19]. This study provides evidence supporting continua-
tion of the national implementation of a digital weight management
intervention by the NHS, with findings suggesting that a digitally
delivered weight loss intervention can be operationalized nationally,
can achieve weight change comparable to that seen with web-based
weight management interventions tested in randomized trials [20],
and performs favorably compared to face-to-face group-based inter-
ventions [20].

Significant reductions in weight at the population level could cat-
alyze population health benefits, as digitally delivered interventions
can be delivered at scale. Digital interventions may be more accept-
able than group-based weight management services for some people,
potentially being easier to fit into busy lifestyles and working patterns
and possibly overcoming the detrimental impact from perceived
stigma associated with attending such sessions. Indeed, digital deliv-
ery of the NHS DPP has attracted those with significantly greater
baseline weight than seen in face-to-face delivery [21], which may
relate to the stigma felt in group-based environments [22]. Addition-
ally, increased engagement by those of younger age groups with the
NHS Digital Weight Management Programme suggests that digital
interventions are effective in reaching a younger cohort of working-
age people.

Comparison of the effectiveness of each intervention level
suggests that the addition of personal coaching is positively

associated with participant engagement and completion rates. A
higher completion rate and greater weight loss for those who had
time to finish the Programme were observed in participants
triaged to Level 3 (Tables 1 and 2). The role of health coaching in
engaging patients to take an active role in managing their health
and empowering them to make change is known to be effective
[23-26] and is the core differentiating service characteristic
across the Programme’s three intervention levels, purposefully
designed to improve retention rates in those less likely to com-
plete the Programme. However, with allocation to a higher inter-
vention level weighted toward specific ethnicities, age groups,
and more deprived socioeconomic statuses, substantial differences
in these characteristics of participants at each intervention level
were observed. Although no clear exhibited pattern of weight loss
by level has been observed, those least likely to engage and lose
weight were triaged to intervention levels involving greater
human support, likely attenuating any potential differential effects
on weight loss between levels. Potential differences in weight
change outcomes by level may also be influenced by each pro-
vider not delivering services at every level, which merits further
exploration.

This study’s findings provide supporting evidence that the Pro-
gramme has a positive influence on weight change in adults living
with obesity and associated comorbidities and provides an effective
and acceptable delivery method to support weight management on a
national scale for individuals of different demographic characteris-
tics. However, for potential population-level benefits of the Pro-
gramme to be realized, increased access, participation, and take-up
are required.

This is the largest cohort of people, to our knowledge, to be
offered a 12-week intervention for weight management, delivered
digitally, to include measures of weight, engagement, and assessment
of impact on health inequalities. There was equitable intervention
access across different groups, evidenced by the referred population’s
demographic diversity. The principles for the acquisition of ongoing
data collection to determine longer-term outcomes, including partici-
pant weight change trajectories over time, are established within the
NHS National Obesity Audit [27].

The uncontrolled nature of this analysis means that external
confounders cannot be excluded and there may have been other
factors influencing weight change. A measured approach to con-
sider effects on data interpretation for missing data in terms of
covariates including weight measurement has been taken. Analysis
showed missing weight measurements were associated with certain
demographic characteristics, but not baseline weight. It was not
possible to assess whether missing final weights were associated
with a particular magnitude of weight change or were missing at
random. Nevertheless, a multiple imputation analysis was con-
ducted under the assumption that the missing covariates data were
missing at random and findings do not vary in terms of direction
and broad magnitude compared to the primary analyses, providing
some reassurance that missing data have not appreciably biased

the conclusions.
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To conclude, this report contains early analyses of the Pro-
gramme that demonstrate clinically meaningful weight loss for par-
ticipants, not impacted significantly by participants’ socioeconomic
status, and provides a platform for ongoing learning and improve-

ments.O
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