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Abstract

Introduction: Individual weight management, defined as engaging in behaviours to maintain or
lose weight, can improve health and wellbeing. However, numerous factors influence weight
management outcomes, such as genetics, biology, stress, the social and physical environment.
Consequently, weight management can be hard. Self-compassion, described as treating oneself
kindly in times of failure or distress, has shown promise in improving weight management
outcomes. The objectives of this study are two-fold: 1) to examine the efficacy of an online Self-
Compassion for Weight Management (SC4WM) intervention coupled with an online commercial
weight management program (W W) with increasing self-compassion and improving weight
management outcomes (eating behaviour, physical activity and body weight) in comparison to
the WW program only and 2) to explore whether improvements in weight management outcomes
are moderated by eating restraint, weight self-stigma, perceived stress, and psychological coping.
Methods and Analysis: To achieve these objectives, 240 participants seeking to manage their
weight will be randomised to either an online behavioural commercial weight management
program (WW) or the online WW-+SC4WM intervention. Validated measures of self-
compassion, stress, weight self-stigma, eating restraint, psychological coping and weight
management outcomes will be administered online at baseline, 4-weeks, and at follow-up at 12-
weeks.

Ethics and Dissemination: Ethics has been granted by the University of Auckland Health
Research Ethics committee. Results will be communicated in peer-review journals, conferences
and a doctoral thesis. If effective in increasing self-compassion and improving weight
management outcomes, the intervention could be made more widely available to supplement

behavioural weight management programmes.
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Strengths & Limitations
This is the first study to test a 100% online, Self-Compassion for Weight Management
intervention (SC4WM) designed to supplement existing weight management programs.
The study utilises a randomised controlled trial design with the online version of a
commercial behavioural weight management program as an active control (WW).
This study is limited due to the non-blinding of the first author and self-reporting of
outcomes.
This study investigates a supplemental SC4WM intervention that could increase the

efficacy of online behavioural weight management program by improving self-

compassion and weight management outcomes during the global pandemic and beyond.
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Introduction

Successful weight management, defined as losing or maintaining body weight, can
improve health outcomes.! However, several competing factors influence weight management
behaviours (e.g., healthy eating and physical activity), including body physiology, biology,
psychological wellbeing, stress management, socioeconomic status, and the physical and social
environment.>? Furthermore, ongoing public health restrictions to control the spread of COVID-
19 and concerns about exposure mean access to in-person support may be limited and engaging
in healthy behaviours can be even more challenging (e.g., accessibility to healthy food, more
limited opportunity for exercise, and financial stress).*> Self-compassion, the ability or tendency
to respond to oneself with care and kindness in times of suffering and distress,® has shown
promise with improving weight management outcomes (healthier eating and reduced or
maintained body weight).” However, few studies have investigated whether the changes thought
to accompany the development of self-compassion can be successfully taught and practised
100% online as a supplement to an existing weight management program.

Healthy eating and physical activity are recommended for everyone to improve health
outcomes and manage weight.® For those living with weight-related chronic disease, such as
obesity, even a small amount of weight loss (5-10% of body weight) can have positive
physiological effects. For example, weight loss can lower blood lipids and improve glycemic
control, resulting in reduced risk for heart disease and diabetes complications.” Appropriate
weight management can also support psychological outcomes, including improved emotional
wellbeing, self-esteem, depressive symptoms, body image, and health-related quality of life.!°
Behavioural-based weight management interventions have shown some effectiveness with

weight loss and maintenance.!'!'> However, weight management history (e.g., previous
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unsuccessful weight loss attempts, weight cycling) and early weight loss results (e.g., in the first
4-weeks) can influence an individual's weight management success.!> !4 Weight regain is
common when individuals cannot sustain the behavioural changes needed to maintain weight
loss, such as healthy eating, increased physical activity, and continued self-monitoring.!2.15-18

Engaging in weight management can be challenging. Body weight is influenced by
several factors (e.g., biology, stress, environments).>? However, many people believe their
behaviours cause their weight.!® Therefore, the inevitable ups and downs of body weight may
result in feelings of distress, shame, failure, and blame.?->2 These feelings are exacerbated by
weight stigma, which is the negative societal prejudice and stereotypes experienced by people
with higher weights.?3-** Facing weight stigma is common for adults who are engaging in weight
management.?> When internalised, weight self-stigma can create additional stress, ultimately
resulting in less healthy eating and reduced physical activity.?+26

Furthermore, weight fluctuations are associated with stress, regardless of health
behaviour.?’ The stress response activates the sympathetic nervous system, which can cause a
release in hormones (e.g., cortisol), and reduce executive function (e.g., less mindful regulation
of food intake).?%% Stress can trigger binge eating or the consumption of higher fat and higher
sugar comfort foods, which may lead to weight gain over time.3%-3! Eating restraint, defined as
engaging in a cognitive effort to reduce caloric intake, can support weight management
outcomes.!”32 However, those who are more restricted with their eating behaviours may
paradoxically be more prone to overeating in stressful times.33-34

Self-compassion has shown the potential to moderate many challenges that plague weight
management, including moderating the effects of stress.3-38 Self-compassionate people treat

themselves with kindness when experiencing stressful situations and appear less likely to use
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avoidance as a coping mechanism.?® Thus, self-compassion offers a way to cope with stress
through the enhanced ability to regulate health-related behaviour such as healthier eating and
physical activity.3%404! In addition, people with greater self-compassion tend to have lower levels
of internalised weight stigma*>** and improved emotional regulation.**#** Consequently, self-
compassion could benefit weight management due to its ability to increase an individual's coping
and self-management during stressful times.4>4>-49

Self-compassion has many diverse definitions and intervention approaches,’® but can be
broadly defined as taking compassion inward by creating an awareness of one's suffering,
combined with a subsequent desire to alleviate it.>! Self-compassion is described as containing
three components: 1) being kind towards oneself in times of failure and self-criticism, 2)
considering oneself as part of a broader human experience (rather than isolated) and, 3) being
mindful of negative thoughts and feelings, not overidentifying with them.® Both self-compassion
specific and self-compassion as part of more comprehensive interventions have been shown to
increase self-compassion scores (for example, measured by the self-compassion scale,
SCS).%023 However, in a weight management context, most studies include self-compassion as
part of broader interventions; therefore, it is hard to determine if it is self-compassion
specifically contributing to the positive effects (Brenton-Peters et al., Self-compassion in weight
management: A systematic review).

Nonetheless, self-compassion interventions show clear relevance and potential for
improving weight management outcomes. However, the question remains on how best to deliver
these interventions. In-person weight management interventions are often associated with high
attrition rates.>* Furthermore, unpredictable public health measures to control the spread of

COVID-19 may lead to even higher in-person attrition and compound the challenges to engaging
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in health behaviours.** Online interventions utilising cognitive behavioural therapies that are
clear and simple to use have shown good effect sizes with improving health behaviours (g=0.43,
95% CI 0.27-0.59).5¢ Early evidence suggests that online weight management interventions show
promise with supporting weight management outcomes, including online compassion-based
interventions.’”-%- However, to date, no studies have examined the effectiveness of a 100%
online self-compassion intervention tailored to the full scope of weight management outcomes
(e.g., eating behaviour, physical activity and body weight) as a supplement to an online version
of a behavioural weight management program. Therefore, the objective of this study is to assess
whether an online, mobile-friendly Self-Compassion for Weight Management (SC4WM)
intervention can increase participant self-compassion and improve weight management outcomes
for those engaging in an online behavioural weight management program (WW).
Methods: Participants, interventions and outcomes

Following CONSORT®! and SPIRIT®? guidelines, a two-armed, randomised controlled
study comparing the addition of the SC4WM intervention to a widely available behavioural
weight management program (WW) will be conducted. The proposed study will investigate if the
online SC4WM intervention can increase self-reported self-compassion and improve weight
management outcomes, defined as eating behaviour, physical activity levels, and body weight,
for those in the first 4-weeks of a widely available online commercial program (WW). In
addition, this study will examine potential moderating variables, including perceived stress,
weight self-stigma, eating restraint, and psychological coping. This study will be delivered 100%
online and undertaken over 4-weeks, with a subsequent 12-week follow-up. The RCT protocol

has been prospectively registered with the Australian New Zealand Clinical Trials Registry
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ACTRN12621000580875 (https://www.anzctr.org.au/ACTRN12621000580875.aspx). Protocol

amendments will be communicated through the trial registry.

Participants

Participants will be New Zealand residents who are seeking to manage their weight.
Inclusion criteria for participation include: 1) being an adult (>18 years of age) and 2) seeking to
manage their weight. Exclusion criteria for participation include: 1) being a current WW
member, 2) pregnant or expecting to become pregnant in the next 3-months, 3) diagnosed with
an active eating disorder (e.g., bulimia nervosa or anorexia nervosa), 4) being prescribed
medication for weight management or newly starting a medication that may cause weight gain.
All participants will be given an access code to a widely available behavioural commercial
weight management program (WW). Participants will be randomised into either the WW
program only (active control group) or the WW plus the supplemental SC4WM intervention.
Recruitment is expected to commence in June and July 2021. Participants will be entered in a
draw for an iPad as reimbursement for taking part in the randomised control trial (RCT).

Participants may withdraw from the study at any time.

Participant timeline

Participants will be recruited via posters, websites (e.g., university research site) and
national (New Zealand) social media posts and marketing (e.g., via community board posts on
Facebook, Twitter) with a link to a secure website (REDCap).%3-%* Potential participants will
click a link to the study eligibility questionnaire. If eligible to participate (e.g., not a current WW
member, >18 years of age), they will read and download the Participant Information Sheet. After
providing informed consent, participants will complete the baseline questionnaires and be

randomised using a computer-generated number sequence into either the WW plus the SC4WM
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intervention or WW only (active control group). Participants allocated to the SC4AWM
intervention will receive an access code to the SCAWM website. Please see Figure 1 for the

CONSORT diagram demonstrating the flow of participants through the study.

After providing informed consent, the intervention group will fill out the baseline
questionnaires and receive an access code and instructions to download the WW app and a
separate link to the SC4WM website with a guest code. During the first 4-week period,
participants in the intervention group will receive one automated email at the beginning of each
week (via REDCap), reminding them to complete the SC4WM online modules. After
consenting to participate in the study, the control group will also receive an access code and
instructions to download the WW app. They will be instructed to utilise the WW program as

directed and expect subsequent emails at 4-weeks and 12-weeks with follow-up questionnaires.

REDCap will send automated emails to both groups at 4-weeks from baseline (post-
intervention) and 12-weeks from baseline (follow-up). After completing the final follow-up
questionnaire, both groups will be provided with the opportunity to enter a draw for an iPad. See

Figure 1 CONSORT diagram.

Interventions
Active Control Group

Participants randomised to the control group will partake in the current online WW
Weight Watchers reimagined program. The WW program is a commercial behavioural weight
management program that aims to support its members with healthier habits.®> The WW
program uses the Smartpoints™ food tracking system, which encourages members to make
healthier food choices by assigning point values to foods requiring moderation (e.g., higher fat

and higher sugar foods). In addition, the WW program promotes exercising, cultivating a
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positive mindset, and tracking body weight with the objective of weight management. The most
recent WW program is the myW W+ program, which includes a personalised meal plan, tracking,
and peer-support online. The myW W+ program provides access to the myW W+ app that offers
easy-to-use food and activity tracking, 24/7 live coaching, and a supportive network of other
WW members through a WW online form.% The myWW+ program may contain elements of
self-compassion within its content. However, the SC4WM intervention described below is
designed to have a higher, more specific, and more concentrated dose of self-compassion.
Self-compassion for Weight Management (SC4WM) intervention

The SC4WM intervention was designed for the Aotearoa New Zealand population and
included consultation with Maori, Indigenous peoples of Aotearoa New Zealand. The SC4WM
intervention is delivered online through a mobile-friendly website separate from the WW
program. Participants in the intervention group will be asked to follow the digital myWW+
program as directed by WW. Participants will need to use data or internet connectivity and an
access code to log into the website content. The SC4WM intervention incorporates simple,
evidence-based techniques (e.g., journaling, letter writing, reflections) to deliver a self-
compassion intervention tailored to weight management outcomes (i.e., eating behaviour,
physical activity, and weight monitoring). The SC4WM intervention landing page (website)
provides an initial definition and background on self-compassion and quick access to each
module. See Figure 2. SC4WM Landing Page. The SC4AWM intervention is based on taking the
meaning of compassion inward, being mindful of personal suffering or distress, and applying the
principles of mindfulness, self-kindness, and shared humanity.6%% The SC4WM has four
modules designed to specifically target participants' relationship with each weight management

outcome, including self-compassion for eating behaviour, self-compassion for physical activity,
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and self-compassion for body weight. Each module includes an adapted construal journal,$’
meditation, and reflection activity®® incorporating the principles of self-compassion to eating
behaviour, physical activity behaviour, and body weight. It is recommended that participants
complete one module in sequence per week. It is not expected that there will be any harm
associated with this intervention; however, the SC4WM website will have links for additional
mental health support in participants' local areas (New Zealand). See Table 1.

Table 1. SC4WM modules

Module Objective

Module 1: EAT. Cultivate a more self-compassionate attitude towards eating
behaviours. Includes journaling, meditation, and reflections designed
to create mindfulness of eating behaviour, feeling of shared humanity
and self-kindness to the challenges of eating well.

Module 2: MOVE. Develop a more self-compassionate attitude towards physical activity
behaviours. Includes journaling, meditation, and reflections designed
to create a mindful awareness of physical activity, a feeling of
connection, and self-kindness to the challenges of engaging in
physical activity.

Module 3: WEIGH. Foster a more self-compassionate attitude towards body weight.
Includes journaling, meditation, and reflections designed to create a
mindful reaction to body weight, an awareness that they are not alone
in their struggles, and bringing kindness to the scale.

Module 4: UNIFY. Cultivate a more self-compassionate attitude toward weight
management as a whole. Includes the selection of activities/practises
for the participant to continue with after the intervention.

Outcome Measures

Informed consent and outcome measures will be collected using REDCap. Potential
participants will first be screened based on whether they seek to manage their weight and the
study inclusion and exclusion criteria (e.g., >18 years of age, not a current WW member).
Completing questionnaires at baseline, post-intervention (4-weeks), and follow-up (12-weeks)
will take participants approximately 25 minutes. REDCap will collect demographic data via self-

report (e.g., sex, age, height, ethnicity, income, pre-existing weight-related chronic diseases and
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weight loss history, e.g., number of previous weight loss attempts). Validated questionnaires will
be used to assess self-compassion, weight management outcomes, and potential moderators at
baseline, 4-weeks and 12-weeks after baseline. Since self-compassion is most useful when faced
with a struggle or failure, participants will report on the degree of their struggle with weight loss
or maintenance at baseline, 4-weeks, and the 12-week follow-up. Adherence to both the WW
program and the SC4WM intervention will be self-reported at 4-weeks and the 12-week follow-
up. This study will utilise validated measures which are referenced and described below.
Primary outcome

To confirm that the intervention increased participant self-compassion compared to the
WW program, we will use the Self-Compassion Scale (SCS>?) at baseline, and at 4- and 12-
weeks follow-up. The SCS is a well-validated scale with high internal validity, Cronbach's a
between .76 and .94 in previous studies.®® The SCS indexes how participants typically respond
towards themselves in times of failure or distress.’? Using a scale of 1= almost never to 5=
almost always, participants are asked questions related to 6-subscales, self-kindness: "I am
loving towards myself when I am feeling emotional pain"; self-judgement: "I am disapproving of
my own flaws and inadequacies"; Common humanity: "When things are going badly for me, I
see the difficulties as part of life that everyone goes through"; isolation: "When I think about my
inadequacies, it tends to make me feel more separate and cut off from the world"; mindfulness:
"When something upsets me I try to keep my emotions in balance"; and over-identification:
"When I'm down and out, I remind myself that there are lots of other people in the world feeling
like I am." The scale can be analysed both in terms of specific subscales (i.e., self-kindness,
mindfulness, common humanity, isolation, overidentification and self-judgement) as well as

generating a total SCS score.>?
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Secondary outcomes

The Weight Control Strategies Scale (WCSS) will be utilised to measure changes in
participants' eating behaviour and physical activity behaviour.”! The WCSS has subscales to
measure weight control strategies commonly used in weight management programs, including
dietary choices, physical activity and self-monitoring. The WCSS is a well-validated scale with
a Cronbach's a > .79 and as high as .94 in a WW™ population.!” The WCSS has also been
modified to fit the WW™ program specifically (e.g., low-calorie foods has been changed to low
point foods).!” The WCSS asks participants on a scale of 0= never and 4= always to describe the
strategies and behaviours they engage in when trying to lose or maintain weight loss over the last
month. For example, "I had several servings of fruits and/or vegetables each day." "l engaged in
a moderate-intensity exercise like brisk walking or something similar to brisk walking for at least
30 minutes a day." Scale items are totalled and divided by the number of items (total mean
score). Separate subscale scores are achieved by summing all items in a subscale and dividing by
the number of subscale items (total mean subscale score).”!

The impact of the SC4WM intervention on body weight outcomes will be determined by
self-reported body weight and height to calculate body mass index (BMI, kg/m?). Self-reported
body weight has been seen to strongly correlate with objectively measured body weight.!”-18

The overall objective of weight management is to support both physical and
psychological health.® Therefore, potential improvements in emotional wellbeing will be
assessed using the WHO-5 Well-being Scale.”> The WHO-5 is a brief well-validated scale with
good internal reliability (a= .84). Participants will be asked how they have been feeling over the

last two weeks, with a higher number indicating better emotional wellbeing. For example, "/
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have felt cheerful and in good spirits." is rated on a scale of 0 to 5 with 0 meaning 'at no time'
and 5 'all the time." A total score is calculated by summing all items.
Potential moderators

To assess participant eating restraint, the Revised Rigid Restraint Scale (RRRS?) will be
used. The RRRS is a validated 12-item scale designed to assess participants' thoughts, feelings,
and behaviours related to restrictive and guilty eating behaviours. The RRRS has good internal
reliability with a Cronbach's a of > .80 in previous studies.”® Participants are asked to rate how
often statements describe their thoughts, feelings or behaviour regarding eating using on a 5 item
scale, 1 being mever' to 5 'always.' For example, "There are certain unhealthy foods that I try not
to eat in any quantity." All items are summed to assess dispositional eating restraint. A higher
RRRS total score is indicative of higher eating restraint.

The Weight Self-Stigma Questionnaire (WSSQ’?) is included in this study to measure the
extent to which individuals have internalised weight self-stigma. The WSSQ is a 12-item scale
used to measure weight self-stigma on a scale of 1 (completely disagree) to 5 (completely agree).
For example, " I don't have enough self-control to maintain a healthy weight." All items are
summed to calculate a total score, or two subscales, self-devaluation and fear of enacted stigma.
The WSSQ was designed to help evaluate if interventions reduce weight self-stigma.’* The
WSSQ is correlated with the Weight Bias Internalisation Scale and predicts quality of life and
self-esteem.” The WSSQ has good internal reliability with a Cronbach's a of .81 in a similar
study.”®

The Perceived Stress Scale (PSS”7) will be used to measure stress over the last month.
The PSS is a 14-item scale that asks participants to rate feelings and thoughts over the last month

related to coping with change, ability to handle personal problems, and control irritations on a
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scale of 0 'never' to 4 'very often.' For example, "In the last month, how often have you felt
nervous or 'stressed'?" The PSS total score is obtained by summing all 14-items. A higher score
indicates higher perceived stress in the past month. The PSS is a well-validated scale with high
internal reliability Cronbach's alpha of 0.88 in a previous study.”’

To assess psychological coping, the 28-item brief COPE’$ will be used. The brief COPE
is the most frequently used coping scale; thus, it is a well-validated measure with a median
Cronbach's alpha of 0.68 and a range of 0.55 to 0.92.7° The brief COPE has 14 subscales that can
be used to evaluate the frequency with which coping strategies are used (e.g., self-distraction,
active coping, denial, emotional support, behavioural disengagement). Participants use a scale of
1=1 haven't been doing this at all to 4= I have been doing this a lot. Each subscale item is added
together. In addition, the previously described WCSS consists of an assessment of psychological
coping specific to weight management.”! Based on a scale of 0= never and 4 being always,
participants will be asked to describe how often they engaged in psychological coping strategies
in the past month. For example, "If I regained weight, I thought about my past successes and
reminded myself that I could get back on track."

Adherence

Participants in both groups will be asked how often they use the WW app or digital
online program "How many days did you use the WW program?" at 4-weeks and 12-weeks from
baseline. Participants in the intervention group will also be asked how many modules of the
SC4WM intervention they completed and how many days they use the SC4WM activities post-
intervention (4-weeks) and at follow-up (12-weeks from baseline).

Methods: Data collection, management, and analysis
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All participant data (e.g., demographic data, weight management outcomes) will be
collected using validated questionnaires through REDCap. No data are collected through or by
WW. Participant names will only appear on the online Consent Form; the remaining data will be
automatically coded with an alphanumeric participant identification number using REDCap.
Potentially identifying information will be stored securely and separately from questionnaire
data. Only the research team (JBP, NC, RR, AS and a biostatistician) will have access to
participant data.

Using SPSS software, data will be assessed for violations of the parametric assumptions.
If parametric assumptions are met, Pearson's correlations will explore associations between the
covariates and outcome measures. Independent samples t-tests and linear mixed models will
explore within and between-group differences and possible interactions. Multiple linear
regression and mediation analyses using bootstrapping will be conducted to explore possible
mediators and moderators. If parametric assumptions are not met, non-parametric tests will be
used (Spearman’s rho, Kruskal-Wallis tests and Mann Whitney U tests). The analyses will be
based on both intention-to-treat and per-protocol analyses (including only those participants in
the intervention group who reported completing all the SC4AWM modules).

Sample size

In order to calculate the required sample size to examine group differences in self-
compassion, we utilised an effect size from a compassion-based intervention study in a
population struggling with weight which found a small to medium effect size for self-
compassion (Cohen’s d=0.38).8° Using GPower,?! it was calculated that to detect a small to
medium change in self-compassion, using an independent samples t-test (with an alpha of .05

and power of .90), 240 participants would be required (120 per treatment arm).
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Hypotheses

It is expected that the SC4WM intervention group will report greater self-compassion,
improved eating behaviours (e.g., increased fruit and vegetable consumption), physical activity
(e.g., increased physical activity), and body weight outcomes (e.g., weight loss or less weight
regained) at the 4-week and 12-week follow-up compared to the control group. We also
hypothesise that the SC4WM intervention group will demonstrate improved emotional
wellbeing. Furthermore, it is expected that the improvements in weight management outcomes
will be moderated by a decrease in perceived stress, eating restraint and weight self-stigma, and
an increase in psychological coping in the SCAMW group at the 4-week and 12-week follow-up

compared to the control group.

Discussion
This study is designed to investigate whether an SC4WM intervention can improve self-
compassion and weight management outcomes for those engaging in a digital, widely available
behavioural commercial weight management program and begin the process of identifying
potential moderators of self-compassion efficacy. The findings will be used to refine the

SC4WM website and disseminate the SC4WM intervention to a broader audience.

Limitations to this study are expected to be similar to other online weight management
interventions and may include low adherence to the intervention and high attrition rates.>”-8> We

have tried to minimise attrition and improve adherence by keeping the intervention brief (4-

weeks), engaging, and easy to access.’*>7:82 Other possible limitations are the non-blinding of the

first author and relying on self-reported outcomes. Future research avenues include
incorporating more objective measures of body weight and physiological effects (e.g., cortisol,

heart rate variability) obtained by physicians or health professionals.
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There is an urgent need to increase the scalability of weight management interventions as
well as develop flexibility in delivery during the global pandemic and beyond. Self-compassion
shows promise in improving weight management outcomes, including healthier eating, physical
activity, and body weight and could be a useful supplement to behavioural weight management
interventions such as WW. However, more research is required to investigate if online self-
compassion interventions tailored to weight management outcomes can increase self-reported
self-compassion and improve outcomes, especially during the first 4-weeks of engaging in
weight management. If effective, the supplemental SC4AWM intervention could be made more
widely available to complement commercial, community and or primary care behavioural weight
management programmes to improve psychological and health outcomes for those engaging in
weight management, and inform future research in the area of self-compassion and weight

management.
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Figure Legend

Figure 1: CONSORT diagram. The flow of participants through the trial.

Figure 2: SC4AWM landing page
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Figure 1. CONSORT Diagram.
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Abstract

Introduction: Individual weight management, defined as engaging in behaviours to maintain or
lose weight, can improve health and wellbeing. However, numerous factors influence weight
management outcomes, such as genetics, biology, stress, the social and physical environment.
Consequently, weight management can be hard. Self-compassion, described as treating oneself
kindly in times of failure or distress, has shown promise in improving weight management
outcomes. The objectives of this study are two-fold: 1) to examine the efficacy of an online Self-
Compassion for Weight Management (SC4WM) intervention coupled with an online commercial
weight management program (W W) with increasing self-compassion and improving weight
management outcomes (eating behaviour, physical activity and body weight) in comparison to
the WW program only and 2) to explore whether improvements in weight management outcomes
are moderated by eating restraint, weight self-stigma, perceived stress, and psychological coping.
Methods and Analysis: To achieve these objectives, 240 participants seeking to manage their
weight were randomised to either an online behavioural commercial weight management
program (WW) or the online WW-+SC4WM intervention. Validated measures of self-
compassion, stress, weight self-stigma, eating restraint, psychological coping and weight
management outcomes were administered online at baseline, 4-weeks, and at follow-up at 12-
weeks.

Ethics and Dissemination: Ethics has been granted by the University of Auckland Health
Research Ethics committee. Results will be communicated in peer-review journals, conferences
and a doctoral thesis. If effective in increasing self-compassion and improving weight
management outcomes, the intervention could be made more widely available to supplement

behavioural weight management programmes.
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Strengths & Limitations
This is the first study to test a 100% online, Self-Compassion for Weight Management
intervention (SC4WM) designed to supplement existing weight management programs.
The study utilises a randomised controlled trial design with the online version of a
commercial behavioural weight management program as an active control (WW).
This study is limited due to the non-blinding of the first author and self-reporting of
outcomes.
This study investigates a supplemental SC4WM intervention that could increase the

efficacy of online behavioural weight management program by improving self-

compassion and weight management outcomes during the global pandemic and beyond.
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Introduction

Successful weight management, defined as losing or maintaining body weight, can
improve health outcomes.! However, several competing factors influence weight management
behaviours (e.g., healthy eating and physical activity), including body physiology, biology,
psychological wellbeing, stress management, socioeconomic status, and the physical and social
environment.>? Furthermore, ongoing public health restrictions to control the spread of COVID-
19 and concerns about exposure mean access to in-person support may be limited and engaging
in healthy behaviours can be even more challenging (e.g., accessibility to healthy food, more
limited opportunity for exercise, and financial stress).*> Self-compassion, the ability or tendency
to respond to oneself with care and kindness in times of suffering and distress,® has shown
promise with improving weight management outcomes (healthier eating and reduced or
maintained body weight).” However, few studies have investigated whether the changes thought
to accompany the development of self-compassion can be successfully taught and practised
100% online as a supplement to an existing online weight management program.

Healthy eating and physical activity are recommended for everyone to improve health
outcomes and manage weight.® For those living with weight-related chronic disease, such as
obesity, even a small amount of weight loss (5-10% of body weight) can have positive
physiological effects. For example, modest weight loss can lower blood lipids and improve
glycemic control, resulting in reduced risk for heart disease and diabetes complications.’
Appropriate weight management can also support psychological outcomes, including improved
emotional wellbeing, self-esteem, depressive symptoms, body image, and health-related quality
of life.!? Behavioural-based weight management interventions have shown some effectiveness

with weight loss and maintenance.'!"'> However, weight management history (e.g., previous
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unsuccessful weight loss attempts, weight cycling) and early weight loss results (e.g., in the first
4-weeks) can influence an individual's weight management success.!> !4 Weight regain is
common due to physiological changes and when individuals cannot sustain the behavioural
changes needed to maintain weight loss, such as healthy eating, increased physical activity, and
continued self-monitoring.!316

Engaging in weight management can be challenging. Body weight is influenced by
several factors (e.g., biology, stress, environments).> However, many people believe their
behaviours cause their weight.!” Therefore, the inevitable ups and downs of body weight may
result in feelings of distress, shame, failure, and blame.'#-20 These feelings are exacerbated by
weight stigma, which is the negative societal prejudice and stereotypes experienced by people
with higher weights.?!-*2 Facing weight stigma is common for adults who are engaging in weight
management.?> When internalised, weight self-stigma can create additional stress, ultimately
resulting in less healthy eating and reduced physical activity.?%2*

Furthermore, weight fluctuations are associated with stress, regardless of health
behaviour.?’ The stress response activates the sympathetic nervous system, which can cause a
release in hormones (e.g., cortisol), and reduce executive function (e.g., less mindful regulation
of food intake).?6-?7 Stress can trigger binge eating or the consumption of higher fat and higher
sugar comfort foods, which may lead to weight gain over time.?%2° Eating restraint, defined as
engaging in a cognitive effort to reduce caloric intake, can support weight management
outcomes.’%3! However, those who are more restricted with their eating behaviours may
paradoxically be more prone to overeating in stressful times.3?-33

Self-compassion has shown the potential to moderate many challenges that plague weight

management, including moderating the effects of stress.?*3 Self-compassionate people treat
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themselves with kindness when experiencing stressful situations and appear less likely to use
avoidance as a coping mechanism.?¢ Thus, self-compassion potentially offers a way to cope with
stress through the enhanced ability to regulate health-related behaviour such as healthier eating
and physical activity.?’-3° In addition, people with greater self-compassion tend to have lower
levels of internalised weight stigma**#! and improved emotional regulation.3”*> Consequently,
self-compassion could benefit weight management due to its ability to increase an individual's
coping and self-management during stressful times.0:43-43

Both mindfulness and self-compassion have been explored in the context of weight
management (see recent reviews 740-4%). Mindfulness is typically operationalised as self-
regulation of attention, combined with curiosity, openness, and acceptance of thoughts and
feelings®® and is a part of many self-compassion interventions (e.g., Mindful Self-Compassion®).
Relative to a “pure” mindfulness intervention, however, self-compassion may be more relevant
to the challenges of weight management than mindfulness alone.>'? Specifically, because self-
compassion reflects a way of relating to the self in times of failure and distress, it appears
directly relevant to effectively managing the inevitable mistakes (e.g., diet lapses®?), challenges
(e.g., weight stigma’#) and stress (e.g. physiological and emotional regulation®’-3-%) inherent to
weight management efforts. Self-compassion interventions encourage participants to develop a
more self-compassionate way of thinking (e.g., through self-compassionate diaries>? or self-
compassion meditations®?); both self-compassion-specific interventions and self-compassion as
part of broader interventions (e.g., adding self-compassion to behavioural weight management)
increase participant self-compassion in a weight management contexts.*’

Enhancing self-compassion in the context of weight management is complex.>® For

example, it is not uncommon when first practising self-compassion to feel some discomfort (e.g.,
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people may feel they do not deserve kindness).”® Individuals engaging in weight management
may be particularly vulnerable to feelings of discomfort due to internalised weight bias (negative
attitudes and stereotypes associated with higher larger body size).®® However, emerging research
suggests that greater self-compassion can buffer the effects of weight self-stigma for individuals
living with overweight or obesity.>* Similarly, individuals may worry that self~kindness will
undermine their motivation for losing weight.>® Self-kindness could easily be interpreted as
indulging in a favourite food after a stressful day, as opposed to taking the time to make a
healthy meal.®! Egan, Mantzios %' qualitatively explored perceptions of self-compassion and
kindness in weight management and found that people struggled to relate to the term ‘self-
kindness’, preferring the concept of caring for their mind. Thus, while self-compassion does
include an element of self-kindness,® it also involves a recognition of experiences as part of
common human experiences — ‘everyone struggles with weight management at times.” As well
as being mindful of negative thoughts and feelings rather than overidentifying with them - ‘I had
a diet lapse, but that does not mean I am bad.”® Viewed in this way, practising self-compassion
has the potential to boost motivation for self-improvement in face of failures®?> and promote
health behaviours.®

Although promising, there are still notable gaps in our knowledge of self-compassion in
weight management contexts. First, most studies include self-compassion as part of broader
interventions (e.g., nutrition goal setting, yoga). Second, since this is an emerging area of
research, most studies lack robust comparison conditions such as behavioural weight
management interventions. Consequently, it is hard to determine if it is self-compassion per se

that is contributing to positive outcomes rather than some non-specific element of participation.*’
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Also unclear is how to best deliver such interventions. In-person weight management
interventions are often associated with high attrition rates® and unpredictable public health
measures to control the spread of COVID-19 may increase attrition and compound the
challenges to engaging in health behaviours.*%°> Online interventions utilising cognitive
behavioural therapies have shown good effect sizes with improving health behaviours (g=0.43,
95% CI 0.27-0.59).5¢ Early evidence suggests that online weight management interventions show
promise with supporting weight management outcomes, including online compassion-based
interventions.%”-7% To this point, however, research has not contrasted the efficacy of an online
self-compassion intervention tailored to weight management outcomes with a 100% online
version of a behavioural weight management program, which could provide increased
scalability.*® Therefore, the objective of this study is to assess whether an online, mobile-friendly
Self-Compassion for Weight Management (SC4WM) intervention can increase participant self-
compassion and improve weight management outcomes for those engaging in an online
behavioural weight management program (WW).

Methods: Participants, interventions and outcomes

Following CONSORT’! and SPIRIT?? guidelines, a two-armed, randomised controlled
study comparing the addition of the SC4WM intervention to a widely available behavioural
weight management program (WW) will be conducted. The proposed study will investigate if the
online SC4WM intervention can increase self-reported self-compassion and improve weight
management outcomes, defined as eating behaviour, physical activity levels, and body weight,
for those in the first 4-weeks of a widely available online commercial program (WW). In
addition, this study will examine potential moderating variables, including perceived stress,

weight self-stigma, eating restraint, and psychological coping. This study will be delivered 100%
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online and undertaken over 4-weeks, with a subsequent 12-week follow-up. The RCT protocol
has been prospectively registered with the Australian New Zealand Clinical Trials Registry

ACTRN12621000580875 (https://www.anzctr.org.au/ACTRN12621000580875.aspx). Protocol

amendments will be communicated through the trial registry.

Participants

Participants were New Zealand residents who were seeking to manage their weight.
Inclusion criteria for participation included: 1) being an adult (>18 years of age), 2) New Zealand
resident, and 3) seeking to manage their weight. Exclusion criteria for participation included: 1)
being a current WW member, 2) pregnant or expecting to become pregnant in the next 3-months,
3) diagnosed with an active eating disorder (e.g., bulimia nervosa or anorexia nervosa), 4) being
prescribed medication for weight management or newly starting a medication that may cause
weight gain. All participants were given an access code to a widely available behavioural
commercial weight management program (WW). Participants were randomised into either the
WW program only (active control group) or the WW plus the supplemental SC4WM
intervention. Recruitment commenced on June 17, 2021, and finished on October 11, 2021.
Participants were able to withdraw at any time during the study. Data analysis is expected to
begin in January 2022.

Participant timeline

Participants were recruited via posters, websites (e.g., university research site) and
national (New Zealand) social media posts and marketing (e.g., via community board posts on
Facebook, Twitter) with a link to a secure website (REDCap).”>7* Potential participants clicked
a link to the study eligibility questionnaire. If eligible to participate (e.g., not a current WW

member, >18 years of age), participants read and downloaded the Participant Information Sheet.
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After providing informed consent, participants completed the baseline questionnaires and were
randomised using a computer-generated number sequence into either the online WW program
plus the SC4WM intervention or the online WW program only (active control group).
Participants allocated to the SC4WM intervention received an access code to the SC4AWM
website. Please see Figure 1 for the CONSORT diagram demonstrating the flow of participants

through the study.

The intervention group filled out the baseline questionnaires and received an access code
and instructions to download the WW app and a separate link to the SC4WM website with a
guest code. During the first 4-week period, participants in the intervention group received one
automated email at the beginning of each week (via REDCap), reminding them to complete the
SC4WM online modules. The control group received an access code and instructions to
download the WW app. They were instructed to utilise the WW program as directed and expect

subsequent emails at 4-weeks and 12-weeks with follow-up questionnaires.

REDCap sent automated emails to both groups at 4-weeks from baseline (post-
intervention) and 12-weeks from baseline (follow-up). After completing the final follow-up
questionnaire, both groups were provided with the opportunity to enter a draw for an iPad. See

Figure 1 CONSORT diagram.

Interventions
Active Control Group

Participants randomised to the control group partook in the online WW Weight Watchers
reimagined program (2021). The WW program is a commercial behavioural weight management
program that aims to support its members with healthier habits.”> The WW program uses the

Smartpoints™ food tracking system, which encourages members to make healthier food choices
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by assigning point values to foods requiring moderation (e.g., higher fat and higher sugar foods).
In addition, the WW program promotes exercising, cultivating a positive mindset, and tracking
body weight with the objective of weight management. The most recent WW program is the
myWW+ program, which includes a personalised meal plan, tracking, and peer-support online.
The myWW+ program provides access to the myW W+ app that offers easy-to-use food and
activity tracking, 24/7 live coaching, and a supportive network of other WW members through a
WW online forum.” The myWW+ program may contain elements of self-compassion within its
content. However, the SC4WM intervention described below was designed to have a higher,
more specific, and more concentrated dose of self-compassion.
Self-compassion for Weight Management (SC4WM) intervention

The SC4WM intervention was designed for the Aotearoa New Zealand population and
included consultation with Maori, Indigenous peoples of Aotearoa New Zealand. The SC4WM
intervention was delivered online through a mobile-friendly website separate from the WW
program. Participants in the intervention group were also asked to follow the digital myWW+
program as directed by WW. Participants required data or internet connectivity and an access
code to log into the WW and SC4WM website content. The SC4WM intervention incorporated
simple, evidence-based techniques (e.g., construal journaling,>? letter writing, reflections®”) to
deliver a self-compassion intervention tailored to weight management outcomes (i.e., eating
behaviour, physical activity, and weight monitoring). The SC4WM intervention landing page
(website) provided an initial definition and background on self-compassion and quick access to
each module. See Figure 2. SC4WM Landing Page. The SC4WM intervention was based on
taking the meaning of compassion inward, being mindful of personal suffering or distress, and

applying the principles of mindfulness, self-kindness, and shared humanity.’6:”7 Given that
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previous research has found that people may feel uneasy with the term self-compassion,®! care

was taken to frame self-compassion as a whole construct, including increasing mindfulness (as

opposed to overidentification), common humanity (tempering isolation), and self-kindness as a

way to care for the body and mind (attenuating self-judgement).5®! The SC4WM intervention

has four modules designed to specifically target participants' relationship with each weight

management outcome, including self-compassion for eating behaviour, self-compassion for

physical activity, and self-compassion for body weight. Each module includes an adapted

construal journal,>> meditation, and reflection activity®’ incorporating the principles of self-

compassion to eating behaviour, physical activity behaviour, and body weight. It is

recommended that participants complete one module in sequence per week. The final module

unifies all the concepts and encourages participant to make a plan to include self-compassion in

the future. To reduce any discomfort, participants are urged to start slow (e.g., not to start with

their biggest struggle right away). See Table 1.

Table 1. SC4WM modules

Module

Objective

Module 1: EAT.

Module 2: MOVE.

Module 3: WEIGH.

Module 4: UNIFY.

Cultivate a more self-compassionate attitude towards eating
behaviours. Includes journaling, meditation, and reflections designed
to create mindfulness of eating behaviour, feeling of shared humanity
and self-kindness to the challenges of eating well.

Develop a more self-compassionate attitude towards physical activity
behaviours. Includes journaling, meditation, and reflections designed
to create a mindful awareness of physical activity, a feeling of
connection, and self-kindness to the challenges of engaging in
physical activity.

Foster a more self-compassionate attitude towards body weight.
Includes journaling, meditation, and reflections designed to create a
mindful reaction to body weight, an awareness that they are not alone
in their struggles, and bringing kindness to the scale.

Cultivate a more self-compassionate attitude toward weight
management as a whole. Includes the selection of activities/practises
for the participant to continue with after the intervention.
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Outcome Measures

Completion of the questionnaires at baseline, post-intervention (4-weeks), and follow-up
(12-weeks) took participants approximately 25 minutes. REDCap collected demographic data via
self-report (e.g., sex, age, height, ethnicity, income, pre-existing weight-related chronic diseases
and weight loss history, e.g., number of previous weight loss attempts). Validated questionnaires
were used to assess self-compassion, weight management outcomes, and potential moderators at
baseline, 4-weeks and 12-weeks after baseline. Since self-compassion is most useful when faced
with a struggle or failure, participants reported on the degree of their struggle with weight loss or
maintenance at baseline, 4-weeks, and the 12-week follow-up. Adherence to both the WW
program and the SC4WM intervention was self-reported at 4-weeks and the 12-week follow-up.
This study utilised validated measures which are referenced and described below.
Primary outcome

To confirm that the intervention increased participant self-compassion compared to the
WW program, we will use the Self-Compassion Scale (SCS”®) at baseline, and at 4- and 12-
weeks follow-up. The SCS is a well-validated scale with high internal validity, Cronbach's a
between .76 and .94 in previous studies.” The SCS indexes how participants typically respond
towards themselves in times of failure or distress.8" Using a scale of 1= almost never to 5=
almost always, participants are asked questions related to 6-subscales, self-kindness: "I am
loving towards myself when I am feeling emotional pain"; self-judgement: "I am disapproving of
my own flaws and inadequacies"; Common humanity: "When things are going badly for me, I
see the difficulties as part of life that everyone goes through"; isolation: "When I think about my
inadequacies, it tends to make me feel more separate and cut off from the world"; mindfulness:

"When something upsets me I try to keep my emotions in balance"; and over-identification:
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"When I'm down and out, I remind myself that there are lots of other people in the world feeling
like I am." The scale can be analysed both in terms of specific subscales (i.e., self-kindness,
mindfulness, common humanity, isolation, overidentification and self-judgement) as well as
generating a total SCS score.”® The SCS total score at 4-weeks (post-intervention) will be used
as the primary outcome for this study. The SCS subscales will be analysed to provide a better
understanding how self-compassion may support weight management outcomes (e.g., increased
mindfulness, common humanity or reduced self-judgement, overidentification or isolation)®®
Secondary outcomes

The Weight Control Strategies Scale (WCSS) will be utilised to measure changes in
participants' eating behaviour and physical activity behaviour.®! The WCSS has subscales to
measure weight control strategies commonly used in weight management programs, including
dietary choices, physical activity and self-monitoring. The WCSS is a well-validated scale with
a Cronbach's a > .79 and as high as .94 in a WW™ population.>* The WCSS has also been
modified to fit the WW™ program specifically (e.g., low-calorie foods has been changed to low
point foods).3* The WCSS asks participants on a scale of 0= never and 4= always to describe the
strategies and behaviours they engage in when trying to lose or maintain weight loss over the last
month. For example, "I had several servings of fruits and/or vegetables each day." "l engaged in
a moderate-intensity exercise like brisk walking or something similar to brisk walking for at least
30 minutes a day." Scale items are totalled and divided by the number of items (total mean
score). Separate subscale scores are achieved by summing all items in a subscale and dividing by

the number of subscale items (total mean subscale score).?!
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The impact of the SC4AWM intervention on body weight outcomes will be determined by
self-reported body weight and height to calculate body mass index (BMI, kg/m?). Self-reported
body weight has been seen to strongly correlate with objectively measured body weight.30-32

The overall objective of weight management is to support both physical and
psychological health.® Therefore, potential improvements in emotional wellbeing will be
assessed using the WHO-5 Well-being Scale.82 The WHO-5 is a brief well-validated scale with
good internal reliability (a= .84). Participants will be asked how they have been feeling over the
last two weeks, with a higher number indicating better emotional wellbeing. For example, "/
have felt cheerful and in good spirits." is rated on a scale of 0 to 5 with 0 meaning 'at no time'
and 5 'all the time." A total score is calculated by summing all items.

Potential moderators

To assess participant eating restraint, the Revised Rigid Restraint Scale (RRRS**) will be
used. The RRRS is a validated 12-item scale designed to assess participants' thoughts, feelings,
and behaviours related to restrictive and guilty eating behaviours. The RRRS has good internal
reliability with a Cronbach's a of > .80 in previous studies.?* Participants are asked to rate how
often statements describe their thoughts, feelings or behaviour regarding eating using on a 5 item
scale, 1 being mever' to 5 'always.' For example, "There are certain unhealthy foods that I try not
to eat in any quantity." All items are summed to assess dispositional eating restraint. A higher
RRRS total score is indicative of higher eating restraint.

The Weight Self-Stigma Questionnaire (WSSQ%) is included in this study to measure the
extent to which individuals have internalised weight self-stigma. The WSSQ is a 12-item scale
used to measure weight self-stigma on a scale of 1 (completely disagree) to 5 (completely agree).

For example, " I don't have enough self-control to maintain a healthy weight." All items are
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summed to calculate a total score, or two subscales, self-devaluation and fear of enacted stigma.
The WSSQ was designed to help evaluate if interventions reduce weight self-stigma.®> The
WSSQ is correlated with the Weight Bias Internalisation Scale and predicts quality of life and
self-esteem.®® The WSSQ has good internal reliability with a Cronbach's a of .81 in a similar
study.?’

The Perceived Stress Scale (PSS8®) will be used to measure stress over the last month.
The PSS is a 14-item scale that asks participants to rate feelings and thoughts over the last month
related to coping with change, ability to handle personal problems, and control irritations on a
scale of 0 'never' to 4 'very often.' For example, "In the last month, how often have you felt
nervous or 'stressed'?" The PSS total score is obtained by summing all 14-items. A higher score
indicates higher perceived stress in the past month. The PSS is a well-validated scale with high
internal reliability Cronbach's alpha of 0.88 in a previous study.®

To assess psychological coping, the 28-item brief COPE?’ will be used. The brief COPE
is the most frequently used coping scale; thus, it is a well-validated measure with a median
Cronbach's alpha of 0.68 and a range of 0.55 to 0.92.%° The brief COPE has 14 subscales that can
be used to evaluate the frequency with which coping strategies are used (e.g., self-distraction,
active coping, denial, emotional support, behavioural disengagement). Participants use a scale of
1=T1 haven't been doing this at all to 4= I have been doing this a lot. Each subscale item is added
together. A subscale of the WCSS will also be used to asses psychological coping. Based on a
scale of 0= never and 4 being always, participants will be asked to describe how often they
engaged in psychological coping strategies in the past month. For example, "If I regained
weight, I thought about my past successes and reminded myself that I could get back on track."

Adherence
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Participants in both groups will be asked how often they use the WW app or digital
online program "How many days did you use the WW program?" at 4-weeks and 12-weeks from
baseline. Participants in the intervention group will also be asked how many modules of the
SC4WM intervention they completed and how many days they use the SC4WM activities post-
intervention (4-weeks) and at follow-up (12-weeks from baseline).

Methods: Data collection, management, and analysis

All participant data (e.g., demographic data, weight management outcomes) was
collected using validated questionnaires through REDCap. No data were collected through or by
WW. Participant names only appeared on the online Consent Form; the remaining data was
automatically coded with an alphanumeric participant identification number using REDCap.
Potentially identifying information will be stored securely and separately from questionnaire
data. Only the research team (JBP, NC, RR, AS and AC) will have access to participant data.

Hypotheses

It is expected that the SC4WM intervention group will report greater increases in self-
compassion, improved eating behaviours (e.g., increased fruit and vegetable consumption),
physical activity (e.g., increased physical activity), body weight outcomes (e.g., weight loss or
less weight regained), and emotional wellbeing at the 4-week follow-up compared to the control
group, and that these improvements will persist at the 12-week follow-up. It is expected greater
perceived stress (PSS), eating restraint (RRRS) and weight self-stigma (WSSQ), and decreased
psychological coping (WCSS subscale) at baseline will moderate the relationship between the
SC4WM intervention and changes in self-compassion and weight management outcomes at 4

and 12-weeks.

Sample size
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In order to calculate the required sample size to examine group differences in self-
compassion, we utilised an effect size from a compassion-based intervention study in a
population struggling with weight which found a small to medium effect size for self-
compassion (Cohen’s d=0.38).%! Using GPower,”? it was calculated that to detect a small to
medium change in self-compassion, using an independent samples t-test (with an alpha of .05

and power of .90), 240 participants would be required (120 per treatment arm).

Data Analysis Plan

Using SPSS software, data will be assessed for violations of the parametric
assumptions. Generalised linear mixed models will be used to explore within and between-group
differences in changes in the primary (SCS total) and secondary outcomes (eating behaviour,
physical activity and body weight) at the 4-week follow-up, with random intercepts for
participant to account for repeated measures. Primary and secondary outcomes will also be
evaluated at a 12-week follow-up. Possible moderators of the relationship between the SC4AWM
intervention and changes in self-compassion (e.g. greater weight self-stigma WSSQ at
baseline) and weight management outcomes at 4 and 12-weeks will be explored by adding an

interaction term (e.g., WSSQ*group*time) to the linear mixed models.

Baseline differences between completers and non-completers in the intervention and
control groups will be evaluated using independent sample t-tests. The analyses will be based on
both intention-to-treat and Complier Average Causal Effect (CACE) analytic methods.”> CACE
is preferred to per-protocol for this study as it recognises that different individuals may have
different intervention needs (e.g., differing intervention doses which may be effective for each
individual participant).”> CACE modelling considers intervention outcomes (ui) and proportion

of the intervention participants completed (77) in 4 cells defined by treatment use. The mean at
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each time point for the intervention and control group will be the average of ul = mcucl + znun?2
+ wapa3 + ndud4.”® For example, mean self-compassion (SCS total) at each time point (e.g. 4
weeks from baseline and 12 weeks from baseline) for participants in the SC4WM intervention
will be determined by grouping participants based on usage of the SC4WM intervention (e.g., 1
=completers, 2=half-completers, 3=minimal completers and 4= non-completers based on
reported completion of models of the SC4WM intervention). The self-compassion means for
those in the control group will be determined by grouping participants based on usage of the
WW program (e.g., 1 =completers, 2=half-completers, 3=minimal completers and 4= non-
completers based on reported usage of the WW program). Therefore, using CACE, the mean
self-compassion score at each time point (e.g., post at 4-weeks from baseline and follow up, 12-
weeks from baseline) for the intervention and control group will be the average of ul = mcucl
+ nun2 + raua3 + rdud4.%

Participant open ended comments on their experience at 4 and 12-weeks will be analysed
using directed content analysis.?*

Discussion

This study is designed to investigate whether an SC4WM intervention can improve self-
compassion and weight management outcomes for those engaging in a digital, widely available
behavioural commercial weight management program and begin the process of identifying
potential moderators of self-compassion efficacy. The findings will be used to refine the

SC4WM website and disseminate the SC4WM intervention to a broader audience.

Limitations to this study are expected to be similar to other online weight management
interventions and may include low adherence to the intervention and high attrition rates.t”-% We

have tried to minimise attrition and improve adherence by keeping the intervention brief (4-
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weeks), engaging, and easy to access.’%%7-% Maintenance of weight management outcomes (e.g.,
weight loss) is a well-established challenge, even with self-compassion interventions. %!
Integrating continued practice of self-compassion for weight management was part of the last
module of the SCAWM intervention, with a follow-up at 12 -weeks to determine if between
group differences in self-compassion and weight management outcomes are maintained. Future
research should test the effectiveness of compassion-based interventions for relapse prevention
and weight management in the longer term (6 months +). Finally, other possible limitations are
the non-blinding of the first author and participants and relying on self-reported outcomes.
Future research avenues include incorporating more objective measures of the intervention usage
(e.g., Google Analytics), body weight and physiological effects (e.g., cortisol, heart rate

variability) obtained by physicians or health professionals.

There is an urgent need to increase the scalability of weight management interventions as
well as develop flexibility in delivery during the global pandemic and beyond. Self-compassion
shows promise in improving weight management outcomes, including healthier eating, physical
activity, and body weight and could be a useful supplement to behavioural weight management
interventions such as WW. However, more research is required to investigate if online self-
compassion interventions tailored to weight management outcomes can increase self-reported
self-compassion and improve outcomes, especially during the first 4-weeks of engaging in

weight management.

It is acknowledged that this intervention utilises a fee-based commercial weight
management program which may not be accessible to all. However, testing a widely available
commercial weight management program can support future public health initiatives and

enhance current knowledge. For example, a RCT design utilising a robust behavioural
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comparator fills a gap in the literature, specifically testing whether self-compassion can enhance
weight management outcomes over and above current weight management programs.
Furthermore, if found to be effective, the scalable online SC4WM program could be made more
broadly available to augment weight management programmes in the community or to increase

the efficacy of current public health initiatives targeting weight outcomes.
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Figure Legend

Figure 1: CONSORT diagram. The flow of participants through the trial.

Figure 2: SC4AWM landing page
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Figure 1. CONSORT Diagram.
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B SPIRITV

STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and
related documents®

Section/item Item Description Page #
No

Administrative information

Title 1 Descriptive title identifying the study design, population, Title page

interventions, and, if applicable, trial acronym

Trial registration 2a Trial identifier and registry name. If not yet registered, name of

Protocol version

Funding

Roles and

intended registry

2b All items from the World Health Organization Trial Registration

Data Set
3 Date and version identifier
4 Sources and types of financial, material, and other support

5a Names, affiliations, and roles of protocol contributors

responsibilities

Introduction

5b Name and contact information for the trial sponsor

5c Role of study sponsor and funders, if any, in study design;
collection, management, analysis, and interpretation of data;
writing of the report; and the decision to submit the report for
publication, including whether they will have ultimate authority
over any of these activities

5d Composition, roles, and responsibilities of the coordinating
centre, steering committee, endpoint adjudication committee,
data management team, and other individuals or groups
overseeing the trial, if applicable (see Item 21a for data
monitoring committee)

Background and 6a Description of research question and justification for

rationale

undertaking the trial, including summary of relevant studies
(published and unpublished) examining benefits and harms for
each intervention
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Abstract Pg. 2,
Methods
Pg. 7, par.2
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na

Declarations
Pg. 21, par. 4-5

Declarations
Pgs. 21-22

Title page

Declarations
Pg. 21, par. 4
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6b
Objectives 7
Trial design 8
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Explanation for choice of comparators

Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel
group, crossover, factorial, single group), allocation ratio, and
framework (eg, superiority, equivalence, noninferiority,
exploratory)

Methods: Participants, interventions, and outcomes

Study setting 9

Eligibility criteria 10

Interventions 11a
11b
11c
11d

Outcomes 12

Participant 13

timeline

Sample size 14

Description of study settings (eg, community clinic, academic
hospital) and list of countries where data will be collected.
Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable,
eligibility criteria for study centres and individuals who will
perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow
replication, including how and when they will be administered

Criteria for discontinuing or modifying allocated interventions
for a given trial participant (eg, drug dose change in response

to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and

any procedures for monitoring adherence (eg, drug tablet
return, laboratory tests)

Relevant concomitant care and interventions that are permitted

or prohibited during the trial

Primary, secondary, and other outcomes, including the specific

measurement variable (eg, systolic blood pressure), analysis
metric (eg, change from baseline, final value, time to event),

method of aggregation (eg, median, proportion), and time point

for each outcome. Explanation of the clinical relevance of
chosen efficacy and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any run-
ins and washouts), assessments, and visits for participants. A
schematic diagram is highly recommended (see Figure)

Estimated number of participants needed to achieve study
objectives and how it was determined, including clinical and

statistical assumptions supporting any sample size calculations
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1
2 Recruitment 15 Strategies for achieving adequate participant enrolment to Methods
3 reach target sample size Pg. 8, par. 2
4
5 Methods: Assignment of interventions (for controlled trials) |
6 [
7 Allocation: '5
8 ;
9 Sequence 16a Method of generating the allocation sequence (eg, computer-  Methods |
10 generation generated random numbers), and list of any factors for Pg.8,par.2 7
1; stratification. To reduce predictability of a random sequence,
13 details of any planned restriction (eg, blocking) should be |
14 provided in a separate document that is unavailable to those :
12 who enrol participants or assign interventions |
I
17 Allocation 16b  Mechanism of implementing the allocation sequence (eg, Methods
12 concealment central telephone; sequentially numbered, opaque, sealed Pg. 8, par. 2
20 mechanism envelopes), describing any steps to conceal the sequence until |
21 interventions are assigned |
22 |
23 Implementation 16¢c  Who will generate the allocation sequence, who will enrol Methods '
24 participants, and who will assign participants to interventions Pg. 8, par. 2 !
25 ;
26 Blinding 17a  Who will be blinded after assignment to interventions (eg, trial Discussion |
;; (masking) participants, care providers, outcome assessors, data Pg. 19, par.2
29 analysts), and how
2(1) 17b  If blinded, circumstances under which unblinding is na :
32 permissible, and procedure for revealing a participant’s :
33 allocated intervention during the trial '
34 |
35 Methods: Data collection, management, and analysis
36 r
37 Data collection 18a Plans for assessment and collection of outcome, baseline, and Methods 5
38 methods other trial data, including any related processes to promote Pgs. 13-17
4313 data quality (eg, duplicate measurements, training of Discussion
41 assessors) and a description of study instruments (eg, Pg18, par 2
42 questionnaires, laboratory tests) along with their reliability and |
43 validity, if known. Reference to where data collection forms can
j;' be found, if not in the protocol
j? 18b Plans to promote participant retention and complete follow-up, Methods Pg. 10
48 including list of any outcome data to be collected for Discussion
49 participants who discontinue or deviate from intervention Pg.19,par.2
50 protocols ]
51 |
52 Data 19 Plans for data entry, coding, security, and storage, including Methods
gi management any related processes to promote data quality (eg, double data Pg. 8, par 1 ¢
55 entry; range checks for data values). Reference to where Discussion
56 details of data management procedures can be found, if notin Pg. 17, par.3
57 the protocol |
58 '
59 J
60 |
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Statistical
methods

20a

20b

20c

Methods: Monitoring

Data monitoring  21a

Harms

Auditing

21b

22

23
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Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and
adjusted analyses)

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical
methods to handle missing data (eg, multiple imputation)

Composition of data monitoring committee (DMC); summary of
its role and reporting structure; statement of whether it is
independent from the sponsor and competing interests; and
reference to where further details about its charter can be
found, if not in the protocol. Alternatively, an explanation of
why a DMC is not needed

Description of any interim analyses and stopping guidelines,
including who will have access to these interim results and
make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and other
unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from investigators
and the sponsor

Ethics and dissemination

Research ethics 24

approval

Protocol
amendments

25

Consent or assent 26a

Confidentiality

26b

27

Plans for seeking research ethics committee/institutional
review board (REC/IRB) approval

Plans for communicating important protocol modifications (eg,
changes to eligibility criteria, outcomes, analyses) to relevant
parties (eg, investigators, REC/IRBs, trial participants, trial
registries, journals, regulators)

Who will obtain informed consent or assent from potential trial
participants or authorised surrogates, and how (see Item 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary studies, if
applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in order
to protect confidentiality before, during, and after the trial
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Methods
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Methods Pg.13
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Methods
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Declaration of
interests
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28 Financial and other competing interests for principal
investigators for the overall trial and each study site

Access to data 29 Statement of who will have access to the final trial dataset, and

Ancillary and
post-trial care

Dissemination
policy

Appendices

disclosure of contractual agreements that limit such access for
investigators

30 Provisions, if any, for ancillary and post-trial care, and for
compensation to those who suffer harm from trial participation

31a Plans for investigators and sponsor to communicate trial
results to participants, healthcare professionals, the public, and
other relevant groups (eg, via publication, reporting in results
databases, or other data sharing arrangements), including any
publication restrictions

31b  Authorship eligibility guidelines and any intended use of
professional writers

31c Plans, if any, for granting public access to the full protocol,
participant-level dataset, and statistical code

Informed consent 32 Model consent form and other related documentation given to

materials

Biological
specimens

participants and authorised surrogates

33 Plans for collection, laboratory evaluation, and storage of
biological specimens for genetic or molecular analysis in the
current trial and for future use in ancillary studies, if applicable

Declarations

Pg. 21, par. 4&5

Methods

Pg. 17, par 2
Declarations
Pg. 21, par 5

na

Declarations
Pg. 21, par 1

na

na

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013

Explanation &
protocol shoul

Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”

license.
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