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ABSTRACT

Introduction The cost-effectiveness and long-term
health impact of behavioural weight management
programmes depends on post-treatment weight-

loss maintenance. Growing evidence suggests that
interventions using acceptance and commitment
therapy (ACT) could improve long-term weight
management. We developed an ACT-based, guided self-
help intervention to support adults who have recently
completed a behavioural weight loss programme. This
study will assess the feasibility and acceptability of
this type of intervention and findings will inform the
development of a full-scale trial.

Methods and analysis This is a pragmatic,
randomised, single-blind, parallel group, two-

arm, feasibility study with an embedded process
evaluation. We will recruit and randomise 60 adults
who have recently completed a behavioural weight
loss programme to the ACT-based intervention or
standard care, using a computer-generated sequence
with 2:1 allocation stratified by diabetes status and
sex. Baseline and 6-month measurements will be
completed using online questionnaires. Qualitative
interviews will be conducted with a subsample of
participants and coaches about their experiences at

3 (mid-intervention) and 6 (postintervention) months.
Feasibility and acceptability of the intervention, and

a full-scale trial will be assessed using a number of
outcomes, including adherence to, and engagement
with the intervention, recruitment and retention rates,
proportion of missing data for each outcome measure,
participants’ experiences of the intervention and study,
and coaches’ experiences of delivering intervention
support. Quantitative and qualitative findings will

be integrated and summarised to contribute to the
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Strengths and limitations of this study
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» This is the first study to assess the feasibility and ac-
ceptability of a web-based, guided self-help accep-
tance and commitment therapy-based intervention
to support weight loss maintenance in adults who
have recently completed a behavioural weight loss
programme in the UK.

» This study uses mixed methods and will draw on
both quantitative and qualitative data to assess the
feasibility and acceptability of the intervention.

» This study includes an embedded process evalua-
tion to identify what worked, what did not and why,
including mid-intervention (3 months from baseline)
and postintervention (6 months from baseline) qual-
itative interviews with both participants and coaches
to better understand their experiences throughout
the intervention period.

» The study and intervention are conducted solely
online and will provide insight into conducting the
intervention and future trial remotely.

» This study is limited by self-reported weight as a
primary outcome measure.

interpretation of the main feasibility evaluation
findings. Value of information methods will be used to
estimate the decision uncertainty associated with the
intervention’s cost-effectiveness and determine the
value of a definitive trial.

Ethics and dissemination Ethical approval was
received from Cambridge South Research Ethics
Committee on 15/03/2021 (21/EE/0024). This protocol
(V.2) was approved on 19 April 2021. Findings will be
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published in peer-reviewed scientific journals and communicated to
other stakeholders as appropriate.
Trial registration number ISRCTN12685964.

INTRODUCTION

The cost-effectiveness and long-term health impact of
behavioural weight management programmes depends
on post-treatment weight loss maintenance. Systematic
reviews show that most weight is regained within 3-5
years, even after specialist-led behavioural programmes.*”
Extended use of traditional behavioural strategies (eg, self-
monitoring, problem solving) can improve weight loss
maintenance to some extent,' but new approaches are
needed to maximise the benefits of behavioural weight
management programmes.

There is growing evidence to suggest that interven-
tions that incorporate strategies from acceptance and
commitment therapy (ACT) may be effective for long-
term weight control and can improve some psychological
determinants of weight loss maintenance.” ® However, to
date, most studies have been conducted in-person, in a
US setting and the cost-effectiveness of this type of inter-
vention has not been evaluated. In addition, ACT-based
interventions are usually psychologist led and the cost
and scarcity of psychologists specialising in obesity could
limit their use in countries with a national healthcare
system. There is currently insufficient evidence on the
potential scalability of an ACT-based intervention that is
delivered remotely to support weight loss maintenance in
the UK, including the importance of facilitator expertise
and cost-effectiveness. To address this, we developed the
Supporting Weight Management (SWiM) programme as
a web-based, guided self-help intervention that uses ACT-
based treatment and specifically focuses on supporting
post-treatment weight loss maintenance. SWiM uses
digital technology and non-specialists (referred to here as
‘SWiM Coaches’) to minimise resources needed to deliver
an ACT-based intervention at scale. SWiM is intended to
be used following completion of a standard behavioural
weight management programme (lasting at least 12
weeks), and seeks to reinforce what helped people to lose
weight, build on what worked for them, and teach new
ACT-based skills and strategies to support them in the
longer term.

The study described in this protocol is designed to
assess the feasibility and acceptability of the SWiM inter-
vention, and inform the development of a full-scale trial.
The first section of this protocol describes the feasibility
evaluation, which focuses on the feasibility of conducting
a full-scale trial comparing SWiM to standard care. The
subsequent section describes the embedded process eval-
uation, guided by the MRC framework for process eval-
uations of complex interventions in healthcare.” The
process evaluation focuses on assessing the implementa-
tion of the intervention, identifying the contextual factors
that may be associated with variations in implementation
and outcomes, as well as exploring the hypothesised

causal mechanisms of the intervention. These findings
will provide insight into what worked, what did not and
why, and enable us to identify and implement further
refinements needed to improve the intervention for a
future trial.

Aims and objectives

Aim

The aims of this study are to: (1) inform the develop-
ment of a future trial which evaluates effectiveness and
cost-effectiveness by minimising uncertainties about trial
parameters, and (2) evaluate the feasibility and accept-
ability of the SWiM intervention.

Objectives
Feasibility and acceptability of a future trial
1. To assess the feasibility of a full-scale trial:

- To examine feasibility and acceptability of recruit-
ing participants directly from existing weight man-
agement programmes and identify effective meth-
ods that minimise participation bias.

- To demonstrate feasibility and acceptability of ran-
domisation procedures.

- To estimate recruitment and retention rates for a
full scale (cost-)effectiveness randomised controlled
trial.

- To test systems for data collection and outcome as-
sessment.

2. To estimate parameters required to inform the sample
size and value of a full-scale trial:

- To describe changes in outcome variables and es-
timate variance to inform the design of a full-scale
trial.

- To use value of information (VOI) methods to es-
timate the decision uncertainty associated with the
intervention’s cost-effectiveness and determine the
value of a definitive trial, based on ability to reduce
decision uncertainty.

Participants (age >18; recently completed a
weight loss or diabetes prevention
programme) recruited through NHS, local
authority or commercial programmes.

Meets exclusion criteria:

- Usinginsulin

- Previous/planned bariatric surgery
- Current/planned pregnancy

- Current diagnosis of eating disorder
- Notinterested in participating

60 recruited and randomised

N,

20allocated to ‘

40 allocated to

‘ SWiM intervention ‘ ‘ Standard care

Qualitative interviews with sample of participants
who withdraw from study (n="~5)

Mid-intervention qualitative interviews with:
3 months ’—’ Standard care group (n=10)
Intervention group (n=15)
Coaches (n=2)

6 month assessment Post-intervention qualitative interviews with
same samples of:

Standard care group (n=10)

Intervention group (n=15)
Coaches (n=2)

Figure 1 Trial flow chart. SWiM, supporting weight
management; NHS, National Health Service
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Process evaluation

3. To assess the acceptability and feasibility of delivering
the SWiM intervention using the web-based platform
and trained non-specialists (SWiM Coaches) in a com-
munity setting:

- To assess the implementation of the intervention
in terms of reach (whether the intended audience
came into contact with the intervention), fidelity
(the quality of what was delivered) and dose (the
quantity of intervention delivered).

- To identify how contextual factors influence varia-
tions in implementation and outcomes, and identify
barriers and facilitators to delivery.

- To explore participants’ experiences of the inter-
vention, including their views on acceptability, their
patterns of use, facilitators and barriers to use, and
the extent to which it meets their needs.

- To explore the SWiM Coaches’ experiences of deliv-
ering the support, including their views on accepta-
bility, their training and support needs, and the fa-
cilitators and barriers to delivering support.

- To explore how participant individual characteris-
tics influence acceptability and engagement.

- To qualitatively explore the hypothesised causal
mechanisms of SWiM and any unexpected mecha-
nisms.

- To identify ways to further develop and optimise the
content and delivery of the SWiM intervention for
a future trial.

METHODS AND ANALYSIS

This is a pragmatic, randomised, single-blind, parallel
group, two-arm, feasibility study with an embedded process
evaluation (figure 1). Participants will be randomised to
cither the ACT-based weight maintenance intervention
(SWiM) or to standard care, using a computer-generated
sequence with 2:1 allocation stratified by diabetes status
and sex. This allocation will allow us to observe a reason-
able number in the standard care group to gain informa-
tion about their experiences, estimate retention in this
group and assess willingness to be randomised. Partic-
ipants will complete baseline and 6-month (from base-
line) measurement sessions using online questionnaires.
A subsample of participants from the standard care and
intervention groups, and all coaches, will be invited to
participate in qualitative interviews at both 3 months
(mid-intervention) and 6 months from baseline (post-
intervention). In addition, a subsample of participants
who enrol but withdraw from the intervention group will
also be interviewed. Qualitative interviews will collect data
that will be used to contribute to both the feasibility eval-
uation and the process evaluation.

Participants

We will recruitadults (N=60) who have recently completed
a behavioural weight loss programme lasting at least 3
months. Eligible participants will be recruited through

NHS, local authority and commercial weight manage-
ment services and diabetes prevention programmes in
the UK, opportunistically, by referral and by mail out.

Inclusion criteria

1. Age>18 years.

2. Completed a behavioural weight loss programme in
the last 3 months.

. Capable of giving informed consent.

4. Have a good understanding of the English language
(for the feasibility study, materials are not tailored to
support non-English language speakers).

. Willing to be randomised.

. Willing to complete study measurements.

. Able to access the web-based platform from home.

. Own a set of scales that they can weigh themselves with
during the study.

There is no requirement for verification of participa-
tion in a behavioural weight loss programme in the last 3
months in order to avoid unnecessary additional burden
on participants or referring programmes, and to support
efficient referral and wide uptake. There are no criteria
for having lost weight during a behavioural weight loss
programme as the SWiM programme can be used to
support and build on participants’ learnings from their
behavioural weight loss programme and participants can
develop further skills and strategies from ACT that could
help them to lose weight or prevent further weight gain.

Qo

L 3 O Ot

Exclusion criteria

Based on expert stakeholder advice that the specific
support needs of the following groups are beyond the
remit of this intervention, adults who meet any of the
following criteria will not be eligible for inclusion:

1. Using insulin.

2. Previous or planned bariatric surgery.

3. Current or planned pregnancy.

4. Current diagnosis of eating disorder.

There are no inclusion or exclusion criteria for body
mass index (BMI) in order to be as inclusive as possible.
Participants typically require a BMI of 25 kg/m”or higher
(or 28 kg/m" depending on ethnicity) to be eligible for
behavioural weight loss programmes. Therefore we do
not expect that participants will lose enough weight to
reduce their BMI to 18.5 kg/m”or less (ie, ‘underweight’)
and participate in the SWiM programme. Any potential
participants who are underweight would be identified at
screening and further assessment would be conducted to
determine suitability.

We expect that some participants may continue to
receive weight management support while participating
in the SWiM programme (eg, attending groups, using
an app to monitor food intake) and we do not wish to
exclude these participants. We will collect information
on whether participants continue to receive any support
from their original behavioural weight loss programme or
additional interventions. If participants report that they
are receiving a more intense intervention, such as very
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low calorie diets, or a medical intervention, such as GLP-1
analogues, during the feasibility study, we will judge their
eligibility to participate and/or continue on a case-by-case
basis. This feasibility study will inform whether further
inclusion and exclusion criteria should be implemented
prior to a full trial.

Recruitment

Participants will be recruited through NHS, local
authority and commercial weight management services
and diabetes prevention programmes. Eligible people
will be given or mailed a study information leaflet by their
programme leader within their weight or type 2 diabetes
management programme. Those who are willing to
participate will either give permission for the programme
leader to pass on their details, or they will be asked to
contact the study team directly by telephone or email for
more information and to ask any questions. If participants
are willing to take part, they will be sent a secure web
form which they will use to provide participant informa-
tion, confirm eligibility and provide informed e-consent
(online supplemental file 1). Once informed consent is
received, baseline data will be collected.

Randomisation

Participants will be allocated to one of the two interven-
tion arms in a 2:1 allocation using block randomisation
stratified by type 2 diabetes status and sex (male, female).
The randomisation sequence will be computer gener-
ated by the trial statistician and programmed by the data
manager. The sequence will be unknown to all other
personnel, including study coordinators, outcome asses-
sors and investigators. Once eligibility is confirmed and
the online baseline assessment complete, the randomised
allocation will be revealed to the participant by phone or
email by the study coordinator. Intervention materials
will then be provided depending on the group allocation.
For logistical reasons, the study coordinator and the data
manager will not be blinded to the allocation group. The
trial statistician and the Investigators will be blinded to
intervention allocation until the database is locked and
the primary analysis complete.

Planned intervention and standard care

SWiM intervention

SWiM is a web-based, guided self-help intervention
that uses ACT-based treatment to support adults
following the completion of a behavioural weight loss
programme. It aims to help them to reflect on what has
worked (and not worked) in the past, build on what
works for them, and learn new ACT-based skills and
strategies to overcome challenges that typically derail
weight loss maintenance. The intervention includes
access to an online web platform with 14 sessions
(‘SWIM sessions’) consisting of psychoeducational
content, reflective exercises and behavioural experi-
ments. SWiM consists of weekly sessions for the first
13 consecutive weeks, followed by a 4-week break for

participants to reflect and practice their new skills and
strategies, then a final session at week 18 (table 1).
Each session is expected to take around 30-60 min to
complete. Participants are encouraged to weigh them-
selves weekly and to record their weight at the start of
each session. Between sessions, participants are asked
to complete more reflective exercises and behavioural
experiments (called ‘SWiM Practice’). Full details of
intervention content have been published elsewhere.®

To guide them through the intervention, partici-
pants receive four scheduled telephone support calls
from a trained, non-specialist ‘SWiM coach’ over the
course of the intervention (specialists being defined as
professionals with specialist qualifications or registra-
tion in weight management, for example, dieticians).
Coaches are trained by a member of the research
team, who is a practitioner psychologist (RR), and the
training was developed by the research team specifi-
cally for this study. As part of the training, coaches are
asked to: (1) read through a training manual, which
includes semistructured scripts to guide telephone
calls and (2) attend 3 hours of training with the prac-
titioner psychologist either in person or via video call.
The training manual includes an outline of interven-
tion content, underpinning theories of the SWiM
programme (ACT and motivational interviewing), a
practical guide to conducting telephone support, the
procedures for participant withdrawal, information on
how to avoid stigmatising language and information
for signposting participants to mental health support.
The practitioner psychologist training takes coaches
through the training manual in detail, provides oppor-
tunities for questions and includes role-play of each
telephone call script with feedback. Following comple-
tion of this training, coaches have the opportunity
for one-to-one or group follow-up sessions for further
practice or clarifications. Coaches are also asked to
complete each session on the SWiM website from the
perspective of the participant.

Calls are scheduled following completion of sessions 1,
3, 8 and 14. There will also be three additional, optional
calls that can be used at any time should the participant
want further support from the coach. The role of the
coach is to help the participant take ownership of their
weight management. Automated email reminders are
sent to participants to remind them to complete sessions
and calls.

Web platform

On the SWiM web platform, intervention content is
divided into SWiM sessions, which are each divided into
activities. Progress through the sessions is presented as
a journey’ using a map-like graphic. Star icons light up
when activities and sessions are completed. As partic-
ipants complete core skills and exercises, these are
stored in a ‘SWiM Aids’ tab, where they can be accessed
without revisiting specific sessions. The web platform
allows participants to revisit past sessions and skills, and
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Table 1 SWiM intervention outline and content

Session Content

Welcome to Let’s take a look around SWiM!
SwiM Meet the SWiM team
Your Commitment to SWiM

Session 1: 1.0 What is SWiM?
plannlng and 1.1 Your weight maintenance plan
tracking

1.2 Tracking your progress
1.3 SMART goals and plans
1.4 SWiM practice: goal setting
Session 2: control 2.0 Checking in
T e ANE 2.1 Control and acceptance
2.2 What matters to you?
2.3 SWiM practice: values, goals and actions

Session 3: being 3.0 Checking in

willing 3.1 Values and goals
3.2 Being willing
3.3 SWiM practice: ‘Even If...” Thoughts
Session 4: 4.0 Checking in
overcoming e
obstacles 4.1 Identifying your obstacles

4.2 Planning for obstacles
4.3 SWiM practice: being BOLD
5.0 Checking in

5.1 Physical activity recommendations

Session 5: being
active and willing
5.2 Obstacles to being active

5.3 Applying willingness to physical activity
5.4 SWiM practice: your physical activity plan
6.0 Checking in

6.1 What is emotional eating?

Session 6:
emotional eating
6.2 Breaking the cycle
6.3 SWiM practice: emotional responses diary

Session 7: stress 7.0 Checking in

management 7.1 Stress and weight gain
7.2 Control what you can, accept what you can’t
7.3 Defusion: unplugging the sink
7.4 Mindful breathing
7.5 SWiM practice: practising defusion
Session 8: 8.0 Checking in
Egg:tigg ezl 8.1 Recap of sessions 1 to 7
8.1 Forming helpful habits
8.2 SWiM practice: forming your new habit
Session 9: 9.0 Checking in
breaking

9.1 Breaking unhelpful habits
9.2 Being flexible
9.3 SWiM practice: breaking your unhelpful habits

Session 10: urges 10.0 Checking in
and cravings

unhelpful habits

10.1 We all have urges and cravings
10.2 A recap of defusion

10.8 Urge surfing

10.4 SWiM practice: learning to surf

Continued

Table 1 Continued

Session

Content

Session 11: the
power of sleep

11.0 Checking in

11.1 The power of sleep

11.2 Sleep and weight management

11.3 How to get a good night’s sleep

11.4 SWiM practice: forming helpful sleep habits
12.0 Checking in

12.1 Friends and family

Session 12:

friends and family
12.2 How to get the support you need
12.3 Breaking unhelpful food rules

12.4 SWiM practice: rule breaking and being
assertive

Session 13: 13.0 Checking in

weight stigma

and body image 13.1 wt stigma

13.2 How to deal with weight stigma
13.3 Body image

13.4 Self-acceptance

13.5 Physical activity and body image

13.6 SWiM practice: practicing self-acceptance

Session 14: 14.0 Checking in

lapses and

maintaining 14.1 Lapse vs relapse

motivation 14.2 Strategies to prevent a relapse

14.3 Reversing small weight gains
14.4 Maintaining motivation
14.5 Going forward

SWiM, supporting weight management.

itis intended that future roll out would include indefi-
nite access to the website. The web platform includes a
weight tracker, which generates a line graph that auto-
matically updates as data is inputted by the participant.
As part of the first session, participants are asked to
enter their prior weight loss, so tha they can see what
they have already achieved. The weight tracker auto-
matically sets a weight maintenance target range with a
boundary of+3 kg that participants are encouraged to
stick within. This boundary can be adjusted if required
as weight changes over time. Each session starts with a
reflection on the previous session and SWiM practice,
and entry of weight data into the tracker.

Participants will be given the option of receiving a
printed booklet of the website exercises in the post if
they prefer to write their answers down, however, they
will be encouraged to complete the exercises online as
well, so that the coach can provide tailored support.

Standard care intervention

Participants who are randomised to the standard care inter-
vention will be emailed a leaflet about weight loss main-
tenance which helps them to make a personalised weight
maintenance plan (online supplemental file 2).
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Table 2 Feasibility and acceptability outcomes

Outcomes Data source

No and characteristics of those invited Data from weight

management
services
No and characteristics of: Recorded in study
» Recruited participants (by recruitment  database

method and by study group)

» Respondents (by recruitment method
and by study group)

» Participants who withdraw or have
missing data (by study group)

Recruitment rate (per month, per weight
management service and by study group)

Recorded in study
database

Proportion of missing data (by outcome Recorded in study

measure) database
Experience of participants and coaches in  Qualitative
terms of participating in, and supporting telephone/video
the delivery of, the study, respectively. interviews

Views and experiences of participants who Qualitative
withdraw from the study telephone/video
interviews

Feasibility and acceptability evaluation of a future trial
Outcomes and measures

Feasibility and acceptability

The feasibility of a full-scale trial will be assessed quanti-
tatively and qualitatively using data from multiple sources
(table 2).

Outcomes for assessment of effectiveness

We will calculate baseline to 6-month changes in outcome
variables outlined in table 3. In a potential future trial,
the primary outcome measure will be change in weight
from baseline to 6 months. Other measures of interest
include health-related quality of life (HRQOL) and well-
being, economic impact (health resource use, out-of-
pocket expenses) and psychosocial factors hypothesised

Table 4 Schedule of enrolment, interventions and
assessments

Time point
Baseline Follow-up
Enrolment (0 months) (6 months)
Enrolment
Telephone eligibility X
screen
Informed consent X
Randomisation X
Interventions
Supporting weight ¢ o
maintenance
Standard care X
Assessments
Height X
Weight X X
Self-report X X

questionnaires

to be determinants of weight loss maintenance that are
targeted by the intervention (disinhibition, food cravings,
psychological flexibility).

Measurements and data collection

Visit schedule

Participants will be asked to complete online assessments
at baseline and 6 months. Details of which measures will
be taken at each appointment are summarised in table 4.
Participants will be given an honorarium for completing
online assessments (£10 for baseline and £20 for the 6-
month assessment). Honoraria for assessment attendance
are not dependent on intervention attendance or comple-
tion. Participants who complete qualitative interviews will
be given a £10 honorarium per interview.

Table 3 Outcomes and measures

Domain Outcome Measure Time point
Clinical outcomes  Height Self-measured 0 months
Weight Self-measured 0 months; 6 months

Quality of life and
well-being

Economic
evaluation

Psychosocial

Health-related quality of life
Capability/well-being
Health/social care use

Out of pocket costs
Disinhibition

EQ-5D-5L"°
ICECAP-AZ®
Bespoke resource use questionnaire
Bespoke resource use questionnaire
Three-Factor Eating Questionnaire'®

0 months; 6 months
0 months; 6 months
0 months; 6 months
0 months; 6 months
0 months; 6 months

factors Psychological Flexibility Acceptance and Action Questionnaires (Weight 0 months; 6 months

related; food related)?! 22

Depression Patient Health Questionnaire 8-item?®2* 0 months; 6 months

Anxiety Generalised Anxiety Disorder 7-item scale®

Stress Perceived Stress Scale®® %

Habits Bespoke questionnaire adapted from the Self- 0 months; 6 months
Report Habit Index®®
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Anthropometric measures

All outcomes will be assessed via online self-report ques-
tionnaires. Participants will be asked to measure and
report their height and to weigh themselves on the day
that they complete the outcome assessment so that they
can report a self-measured weight. Instructions for self-
measuring will be provided to reduce measurement bias.

Self-report questionnaires

Participants will complete a demographics question-
naire at baseline based on Progress-Plus’ factors (place
of residency, race/ethnicity, occupation, gender/sex,
religion, education, socioeconomic status, social capital,
age, disability, relationship status, caring responsibilities,
car ownership and access to the internet). Self-reported
behavioural and psychosocial measures will be collected
via validated self-report questionnaires, which will be
completed online (table 3).

Referral data

Data on invited numbers and referrals will be gathered
from the recruiting weight management programmes,
where possible. Individual strategies to gather these data
will be agreed with the weight management/referral
service at set-up.

Data analysis
Statistical analysis
Quantitative analyses will be primarily descriptive. We will
describe the number and proportion of participants who
are invited to the study, respond, enrol (by recruitment
method) and complete outcome assessments. Each of
these will be examined for potential biases by gender, age,
ethnicity and socioeconomic status. Change from base-
line to 6 months for weight and each of the secondary
outcomes will be summarised separately within the inter-
vention and standard care groups using mean (SD) or
median (IQR). Linear regression will estimate the differ-
ence (intervention minus standard care) in mean change
in weight from baseline, adjusted for baseline weight and
the randomisation stratifiers (diabetes status and sex).
Since this is a feasibility study, it is not powered to detect
differences between randomised groups or mediation by
psychosocial variables. However, it will provide estimates
of the SD of weight at baseline and correlation between
weight at baseline and weight at 6 months, which will
inform the sample size calculation for a full-scale trial.
VOI methods will estimate the decision uncertainty
associated with the intervention’s cost-effectiveness given
the existing evidence base, and will determine the value
of a definitive trial, based on ability to reduce decision
uncertainty. Using data from the feasibility study, we will
undertake a formal, structured elicitation process to
elicit expected trial outcomes and uncertainty. We will
use the Sheffield Elicitation Framework methods'® and
recruit participant experts on the likely effectiveness of
the intervention from within the research team and exter-
nally. If the elicitation suggests very small effects and a

high cost then we might already be certain of poor cost-
effectiveness. If it suggests large effects and a small cost,
this may be sufficient to suggest the intervention is highly
cost-effective. However, and most likely, if the interven-
tion lies somewhere between these scenarios, we will use
expected value of sample information to estimate the
value of alternative trial designs in reducing uncertainty
in the cost-effectiveness estimates. This will help to select
an optimal trial design to inform future cost-effectiveness
analyses. We currently plan to examine three options for
sample size (small, medium, large) and follow-up (1.5, 3,
and 5 years), however, the exact details will be developed
in an iterative process to support the trial design.

Economic analysis

Economic analyses (cost-effectiveness analysis, cost-utility
analysis) will be undertaken, comparing the incremental
costs and effects of the SWiM programme versus standard
care. We will conduct a microcosting to estimate resource
use for the set-up, delivery and maintenance of the SWiM
programme. Resource use estimates will be derived from
the literature and informed by feasibility study data,
and will be adjusted based on expert input through an
informal panel process.

Healthcare costs will be calculated as the product
of resources used and appropriate unit costs adopting
National Health Service (NHS) and personal social
service (NHS-PSS) and patientperspectives. Cost compo-
nents will include the SWiM intervention, primary care
(eg, General Practitioner (GP) and nurse visits) and
secondary care services (eg, outpatient and hospital
admissions). Resource use data will be captured by case
report forms (CRF) and a Short Health Economics
Questionnaire (SHEQ), the latter also including over-
the-counter medications, private visits, travelling and
productivity loss. The CRF and SHEQ will be completed
at baseline (covering the 3 months before the baseline)
and 6 months (covering the 6 months from the base-
line) by clinical personnel and patients, respectively. The
outcomes used in the cost-effectiveness analysis will be
the change in weight over time and HRQOL captured
by the EuroQol EQ-5D-5L. questionnaire, which will be
expressed in quality-adjusted life-years."' Missing data on
costs and outcomes are anticipated, and will be handled
using multiple imputation methods."

Imputed mean cost-effectivenessin each arm will be used
to obtain an incremental cost-effectiveness ratio (ICER),
which will be calculated by dividing the mean cost differ-
ence by the mean effectiveness difference. These mean
differences will be estimated using regression methods
adjusting for HRQOL, costs and any unbalanced variables
observed at randomisation. The uncertainty around the
incremental cost and incremental effectiveness estimates
will be evaluated using non-parametric bootstrapping
methods and presented as cost-effectiveness probabili-
ties, estimated as the proportion of the bootstrapped cost
and effectiveness pairs with corresponding ICERs below
different values of the cost-effectiveness threshold.
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The economic analysis will also have a feasibility
component. This will address whether any important cost
components should be added to the analysis, the sources
of unit cost data, the extent of missing data and methods
for dealing with this, and the feasibility of all analytical
methods. Second, the results of the probabilistic sensi-
tivity analyses will be combined with the epidemiological
information on projected numbers to undertake a VOI
analysis to evaluate the potential economic value and
acceptability of future research."

Qualitative analysis

Qualitative analysis procedures are described within
the process evaluation section below. For the feasibility
evaluation, we will draw out any themes relating to the
conduct of the study (rather than the intervention) from
qualitative interviews with participants and coaches, such
as experiences relating to recruitment methods and
completion of outcome measures. We will also conduct a
small number of interviews with a sample of participants
who enrol in the SWiM intervention but withdraw from
the study. This will provide further insight into the enrol-
ment process and barriers to engagement with the study.

PROCESS EVALUATION

The embedded process evaluation within this feasibility

study aims to contribute to the interpretation of the

feasibility evaluation findings by assessing the feasibility

and acceptability of the intervention and identifying

what worked, what did not, and why. We will do this by

answering the following research questions, guided by

the MRC framework for process evaluations of complex

interventions in healthcare.’

1. What is implemented and how?

2. How might the intervention produce change?

3. How might context affect implementation and
outcomes?

Outcomes and measures

The key components of the MRC framework for process
evaluations of complex interventions in healthcare,’
and corresponding research questions, will be assessed
quantitatively and qualitatively using data from multiple
sources (table 5).

Measurements and data collection

Quantitative data will be collected through the postinter-
vention questionnaire, website analytics, SWiM session
feedback questionnaires (from the website), coach tele-
phone call reports (completed by coaches) and study
coordination records (eg, recruitment data). Qualitative
data will be collected through semistructured telephone/
video interviews at mid- (3 months from baseline) and
postintervention (6 months from baseline), and open-
text questions from participant questionnaires, SWiM
session feedback questionnaires, coach support forms
(completed by participants) and coach telephone call

reports. The timing of data collection is presented in
table 6.

Postintervention questionnaires

The postintervention (6 months from baseline) ques-
tionnaire will collect quantitative and qualitative data on
perceived ease of use, usefulness and enjoyment of the
intervention, and participants’ patterns of use, experi-
ences of, and opinions on, the intervention.

Website analytics

Data on frequency (how often contact is made with the
intervention over a specified period of time), amount
(total length of each intervention contact), duration (the
period of time over which participants are exposed to an
intervention), and depth (variety of content used) will be
collected.

SWiM session feedback questionnaires

Following each completed SWiM session, quantitative data
will be collected using questionnaires from the website on
participants’ perceptions of the content, including how
easy the session was to understand, how useful it was and
how relevant it was to their weight management. Qualita-
tive data will be collected on participants’ experiences of
the behavioural experiment at the end of each session.

Coach support forms

Prior to the scheduled telephone calls with the coach
after SWiM sessions 1, 3, 8 and 14, qualitative data will be
collected from intervention participants on their experi-
ences of the intervention so far, whether they would like
any help from their coach, and whether they had any
questions about their weight management.

Coach telephone call reports

Following completion of each telephone call with a partic-
ipant, quantitative and qualitative data will be collected
from coaches on the type, duration and content of the
call, their experiences of delivering the call (eg, how easy
it was to complete, whether they were able to deliver it
as intended) and how they might improve for next time.

Qualitative interviews

Qualitative interviews will be conducted over the tele-
phone, or via Zoom video software, at mid-intervention (3
months from baseline) and postintervention (6 months
from baseline) with a subsample of intervention (n=15)
and standard care participants (n=10) and all SWiM
coaches (n=2). Interviews will be conducted at both time
points for all groups in order to capture changes over
the course of the study. Intervention and standard care
participants will be purposively sampled using outcome
data (broad demographic, range of weight outcomes).
Questions will focus on the extent and manner of inter-
vention implementation, challenges experienced, their
experiences of the intervention and their remaining
needs at the study end. We also aim to interview up to five
participants who withdraw from the intervention arm to
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Table 5 Key components of the MRC framework for process evaluations of complex interventions in healthcare and

corresponding key questions

MRC framework

components Key questions

Data source

1. Implementation:
What is implemented,
and how?

Fidelity:

» What was delivered?
» How was it delivered?

» Were there any unexpected changes

in implementation?

Dose:
Assess the quantity of intervention
delivered.

Adaptations:

Assess whether there were adaptations

to make the intervention fit different
contexts:
» Did these undermine fidelity?

Reach:

Assess the quality of what was delivered:

» Did the intended audience come into
contact with the interventions? How?

2. Mechanisms of » How did the effects occur? (Explore
hypothesised causal pathways from

impact
How does the delivered the logic model)
intervention produce » Were there any unexpected
change? mechanisms of action?

3. Context » Are there contextual factors that
How does context affect affect (and may be affected by)
implementation and implementation, intervention
outcomes? mechanisms and outcomes?
» Assess the generalisability
of potential effectiveness by
understanding the role of context

» Website analytics (frequency, amount, depth and
duration of engagement)

» Coach call reports

» Questionnaires (perceived ease of use, usefulness and

enjoyment; technical issues; patterns of use; device/s)

Interviews with participants and coaches

Study coordination records

» Website analytics (frequency, amount, depth and
duration of engagement)
Coach call reports (call completion and duration data)
Interviews with participants and coaches

Coach call reports

>
>
» Interviews with participants and coaches
>
» Study coordination records

Study coordination records
Demographic data

Website analytics

Interviews with participants and coaches

vV VYVYYVYY

Website analytics (frequency, amount, depth, and
duration of engagement)

Interviews with participants and coaches

SWiM Session feedback questionnaires

Coach call reports

Analysis of uptake and adherence by Progress Plus
criteria

» Questionnaires (open-ended questions, eg, things that
made it difficult/helped to complete the intervention)
Interviews with participants and coaches

Coach support forms

» Coach call reports

YyVYY

vy

MRC, Medical Research Council; SWiM, supporting weight management .

explore their experiences of the study and intervention.
Interviews with coaches will focus on their experiences
of delivering the coach support and their training and
support needs throughout the study.

Analysis
Quantitative analysis
Process evaluation data will be analysed independently
of the main outcome data. We will report key descrip-
tive statistics on intervention adherence (eg, number of
sessions completed) and engagement (how participants
used the intervention) to provide an overview of reach,
dose and fidelity:

1. Descriptive statistics for sample characteristics, in-
formed by the PROGRESS Plus framework (eg, age,
sex, education level, marital status, weight, height,
BMI).

2.

. Number, proportion and characteristics of participants

Average number of sessions completed by participants.

completing the first four sessions and scheduled tele-
phone calls with their coach.

. Number, proportion and characteristics of participants

completing the first nine sessions (two-thirds of the to-
tal intervention) and scheduled telephone calls with
their coach.

. Number, proportion and characteristics of partici-

pants completing all 14 sessions (ie, the total number
of sessions) and scheduled telephone calls with their
coach.

. Number and average duration of scheduled coach

calls completed.

. Number and average duration of additional optional

coach calls completed.
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Table 6 Data sources and collection for the embedded process evaluation

0 months Throughout the 3 months from baseline 6 months from baseline
(baseline) intervention (mid-intervention) (postintervention)

Questionnaires X X

Website analytics X

SWiM session feedback X

questionnaires

Coach support forms X

Coach call reports X

Interviews X X

Study coordination records

ﬁ

SWiM, supporting weight management.

Qualitative analysis

All qualitative data will be analysed using reflexive thematic
analysis."* A dual coding approach will used: initial induc-
tive open coding will be carried out to generate themes,
followed by a second deductive coding round based on
the MRC framework for process evaluations’ (table b)
and the results of planned quantitative analyses. Both
phases of coding will be conducted on each qualitative
dataset in succession (eg, interviews, followed by open-
text responses of questionnaires). These two stages of
analysis will allow the qualitative findings to specifically
answer the research questions of the process evaluation,
and speak effectively to the questions arising from the
quantitative findings, while retaining an integral atten-
tion to issues that might otherwise be lost in the qualita-
tive data, or be silent in the quantitative data. In addition,
the inductive coding stage ensures that data that does not
specifically relate to the MRC framework for process eval-
uations is not lost.

All qualitative data (interview transcripts and open-
text responses) will be uploaded into NVivo V.12 (QSR
International). Interview data will be analysed first; stan-
dard care participant interviews will be analysed to gain
an understanding of the experiences of participants
who receive standard advice for weight loss maintenance
on completion of a behavioural weight management
programme. Interviews conducted at mid-intervention (3
months from baseline) and postintervention (6 months
from baseline) will be compared within and then between
standard care participants to understand how their expe-
riences and needs may have changed over the course of
the study period. This process will be repeated for the
intervention participant interviews, followed by compar-
ison of findings with the standard care participant inter-
views for convergence and dissonance in experiences and

opinions (eg, standard care participant interviews at 3
months from baseline will be compared with intervention
participant interviews at 3 months from baseline, and this
process will be repeated for interviews at 6 months from
baseline). This will allow us to draw comparisons of expe-
riences and identify how the SWiM intervention may have
produced change, compared with standard advice. Next,
the interviews with coaches will be analysed and mid- (3
months from baseline) and postintervention (6 months
from baseline) interviews will be compared within and
between coaches to gain insight into how their experi-
ences and needs may have changed over the course of the
study. Coach interviews will then be compared with the
participant interviews for convergence and dissonance in
views and opinions.

A thematic framework will be generated on the basis of
the participant interview data and will be used to guide
coding for the open-text responses from the postinterven-
tion questionnaires, followed by the open-text responses
for the remaining qualitative data from the coach support
forms (completed by participants), SWiM session feed-
back questionnaires (completed by participants) and
coach call reports (complete by coaches). While coding
the open-text responses, the thematic framework will
remain open to the integration of new codes identified
throughout analysis.

Integration of findings

Once the quantitative and qualitative datasets have
been analysed separately, the findings will be systemati-
cally compared with assess the degree of: (1) agreement
(convergence), (2) the extent to which findings offer
complementary information on the same issue (comple-
mentarity) or (3) appear to contradict one another
(dissonance), as well as identify areas of ‘silence’, where
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a theme may be generated from one dataset but not
another."” This process will strengthen understanding of
the findings and themes generated from each method and
dataset, and lead to the generation of meta-themes that
cut across the datasets.'® Findings will be summarised and
displayed in a table, highlighting the different methods
used for each component of the MRC framework.

PATIENT AND PUBLIC INVOLVEMENT

Substantial patient and public involvement (PPI) has
been sought in the development of the SWiM inter-
vention. The initial ideas and research proposal were
reviewed by 22 men and women attending the Fakenham
Weight Management Service in Norfolk, England and
six members of the University of Cambridge PPI Panel.
Once funding was awarded, a Patient User Group Panel
(PUGP) was formed, comprising members with diverse
experiences of weight loss and weight maintenance.
This group helped in development and refinement of
the logic model, the intervention content and prototype
iterations. Regular meetings were convened during the
development phase in order to consult on progress and
to feedback to the panel on how their input was incorpo-
rated. A series of ‘think aloud’ user testing sessions were
completed for the alpha version of the web platform with
feedback requested on content, design and functionality.
To get feedback on the content from a wider and more
diverse audience, remote user testing of the web platform
was conducted with the PUGP members and participants
from the WRAP study* from around the UK.

To maximise participant engagement and retention,
and minimise burden, PPI representatives reviewed the
content, design and delivery of participant-facing mate-
rials. They will also advise on the content and methods
of qualitative interviews and focus groups to ensure sensi-
tivity and to maximise participant engagement.

A member of the PUGP will review a sample of the inter-
view transcripts for each participant group and coaches,
providing input to the analysis and interpretation of the
findings. They will be included as a co-author on the qual-
itative results paper.

A PPI representative is a member of our Investigator
team and has contributed to the design of the protocol
and chairs the PUGP. She will contribute to designing and
delivering PPI training, preparing ethics and Research
and Development submissions, coauthoring journal arti-
cles and the final report, disseminating findings to a wide
range of audiences and supporting other PPI members.

Two PPIrepresentatives are members of the Programme
Steering Committee (PSC). They will review the final
study reports and contribute to the writing of specific
sections, such as the lay summary.

Including PPI perspectives in plans for dissemina-
tion will ensure that we access an appropriate range of
audiences and communicate messages effectively. PPI
representatives will advise on content and methods of

dissemination and will review public-facing documents,
such as newsletters and press releases.

PPI representatives will be reimbursed for their time
and expenses in a timely manner and tailored PPI training
will be provided to suit the specific needs of the individual
and their role, guided by INVOLVE Standards for PPL."

PROGRAMME STEERING COMMITTEE

The PSC will provide overall supervision for the SWiM
feasibility study on behalf of the trial sponsors (NHS
Cambridgeshire and Peterborough CCG, University of
Cambridge) and trial funder (NIHR Clinical Commis-
sioning Facility) and ensure that the project is conducted
to the rigorous standards set out in the UK Policy Frame-
work for Health and Social Care Research and the Guide-
lines for Good Clinical Practice." The PSC will provide
advice to the investigators on all aspects of the trial and
will review and agree the trial protocol, the statistical
analysis plan and any amendments to the protocol. The
PSC will be chaired by Professor Lucy Yardley (Univer-
sity of Southampton), who supersedes Professor Andrew
Farmer (University of Oxford). Independent members
include Dr Thomas Fanshawe (University of Oxford), Dr
Edel Doherty (NUI Galway), Mr Graham Rhodes (PPI
representative) and Mrs Hazel Patel (PPI representative)
who supersedes Mrs Norma Scullion. This is a low-risk
trial with no rules for early stopping and participants and
study coordinators are not blind to intervention alloca-
tion. Thus, a separate data monitoring committee was not
deemed to be necessary.

ETHICS AND DISSEMINATION

Ethical approval was received from Cambridge South
Research Ethics Committee on 15 March 2021 (21/
EE/0024). At the end of the trial, we will present our
findings to our PPI representatives and our stakeholder
panel, and we will work with them to refine the interven-
tion and plans for a full-scale trial and to identify appro-
priate ways to communicate findings to participants and
other non-academic audiences.

All specified analyses will be written up as scientific
papers and submitted for publication in peerreviewed
open-access journals. Members of the research team
will be involved in reviewing drafts of the manuscripts,
abstracts and any other publications arising from the trial.
The principal investigators will have final approval on all
publications and press releases. Authorship will be deter-
mined using International Committee of Medical Journal
Editors criteria.

TRIAL STATUS
This protocol (V.2.0) was approved on 19 April 2021.
Recruitment for the trial began in May 2021.
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