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Abstract

Background: Daily self-weighing (DSW) may be an effective harm-reduction intervention to
disrupt continued weight gain. Self-Weighing for Obesity Management in Primary Care (SWOP)
is a 24-month randomized controlled trial in 400 adults with obesity (BMI: kg/m2=30) receiving
primary care through a clinical network affiliated with an academic medical center.

Obijective: To test DSW as a potentially scalable way to deter age-related weight gain among
primary care patients with obesity.

Methods: Randomized-controlled trial with two conditions: DSW (instruction to weigh daily

and provision of a web-enabled digital scale with graphical weight feedback) or Standard Care
(receive a monetary gift card equivalent to value of the scale). Both groups receive standardized
weight management educational material. SWOP will test the causal effect of assignment to

DSW (Aim 1) and adherence to DSW (Aim 2) on weight (primary outcome) and adoption of
weight management practices (secondary outcomes), as well as evaluate the cost-effectiveness of
DSW compared to standard care (Aim 3). Findings may inform clinical guidelines for weight
management by providing evidence that DSW attenuates continued age-related weight gain among
adults with obesity. This trial is registered with ClinicalTrials.gov (NCT04044794).
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1. Introduction

Obesity is the major driver of preventable chronic diseases, imposing annual health care
costs of $147 to $210 billion in the United States (US) [1,2]. In the US, an estimated 39.6%
of adults have obesity [3], and most adults (98% of men and 92% of women) gradually
gain weight over time, averaging 0.53 kg annually [4]. Moreover, adults with class | obesity
(body mass index (BMI)= 30.0-34.9 kg/m?) continue to gain substantial weight over an 18-
year period, [5] resulting in nearly 50% transitioning into class Il (BMI1=35.0-39.9 kg/m?)
or class 111 (BMI=40.0 kg/m?) obesity. This age-related weight gain strongly associates
with an increased risk of major chronic diseases (e.g., cardiovascular disease, cancer, type

2 diabetes) and decreased odds of healthy aging [6,7], suggesting that disrupting continued
weight gain can reduce adverse outcomes [6].

Multi-component lifestyle interventions for obesity management can achieve meaningful
reductions in weight [8-11]. However, such interventions include frequent contact with
experienced interventionists [8,12,13], thus limiting both large-scale implementation and
implementation in a broader range of localities where residents may otherwise be
underserved. Because programs delivered in primary care have widespread reach, health
organizations have called for greater involvement of primary care physicians in the
provision of weight management services [14,15]. Significant barriers and implementation
challenges [16], however, impede the delivery [17-19] and effectiveness [20-23] of weight
management programs in primary care, particularly when physicians deliver treatment [20].
Therefore, although primary care may be an optimal setting for the provision of weight
management programs, there is need for approaches that are feasible, easily implemented,
and sustainable.

Harm reduction approaches (interventions aimed at reducing the negative effects of health
behaviors without necessarily extinguishing the problematic health behaviors completely)
[24] may be relevant for obesity management in primary care settings by disrupting
age-related weight gain. Self-regulation theory suggests that daily self-weighing (DSW;

i.e., instruction to weigh daily and monitor weight) may disrupt continued weight gain

by fostering greater awareness and accountability, thereby potentially promoting weight
management [25]. DSW associates with better weight management in observational studies
[25,26] and when implemented alone or within multi-component interventions [25,27-31].
Given this, DSW may be ideal for primary care because of its low-burden and consistency
with clinical guidelines recommending patient self-monitoring of health variables (e.g.,
blood pressure and glucose) [10]. However, DSW’s effect on weight gain prevention, when
implemented in primary care among adults with obesity, is unknown. Therefore, the purpose
of the Self-Weighing for Obesity Management in Primary Care (SWOP) trial is to test the
effects of DSW on weight (primary outcome) and adoption of weight management practices
(secondary outcomes) over 24 months.
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2. Methods

2.1 Overview of Study Design

SWORP is a 24-month randomized controlled trial that will enroll and randomize adults
with obesity to one of two conditions: 1) DSW, in which participants will be instructed to
weigh daily using a Wifi-enabled scale providing regular electronic graphical feedback,
or 2) standard care (SC), in which participants receive a gift card of equivalent cash
value to the digital scale. All participants will receive brief, evidence-based educational
materials on dietary modification, physical activity, and behavioral strategies to promote
weight management and routine care from their primary care provider (see 2.7 Treatment
Conditions and 2.11. Retention). The frequency and quantity of contact time with study
staff will be comparable across conditions. Assessments will be completed at baseline
and at 6, 12, 18, and 24 months (Figure 1). Due to the COVID-19 pandemic, we were
required to modify our data collection procedures and protocols. Table 1 summarizes our
original procedures and COVID-related modifications. Here, we describe original study
design procedures with highlights of the COVID-19 modifications summarized in section
2.10 COVID-19 modifications below. All protocols were approved by the participating
University’s Institutional Review Board and the trial is registered at Clinicaltrials.gov
(NCT04044794).

2.2 Aims and hypotheses

The primary aim of SWOP is to test the causal effect of assignment to DSW on weight
(primary outcome) and adoption of weight management practices (secondary outcome)
over 24 months. We hypothesize that assignment to DSW will produce greater weight
management (i.e., weight loss or stability) and greater initiation of weight management
practices, including behaviors such as reducing calories, increasing exercise, and increasing
dietary self-monitoring than SC. The secondary aim is to test the causal effect of adhering
to DSW on weight and self-initiated adoption of weight management practices over 24
months. We hypothesize that adherence to DSW will produce greater weight management
(i.e., weight loss or stability) and greater initiation of weight management practices. . The
tertiary aim is to evaluate the cost-effectiveness of 24 months of DSW compared to SC from
the perspective of patients, 3rd party payers and society. We hypothesize that DSW will be
cost-effective compared to SC.

2.3 Participants and Setting

SWOP includes patients with obesity (BMI 30-50 kg/m?2) receiving primary care services
through a clinical network affiliated with an academic medical center. The clinical network
is comprises six large primary care sites staffed by University-affiliated faculty and
residents. Two sites are located on the University’s campus and adjoin the University
Hospital, while four sites include satellite clinics located throughout the metropolitan area
and surrounding communities.

Inclusion and Exclusion Criteria—Adults aged 19-65 years, with a BMI 30 — 50 kg/m?
and weighing < 396 Ibs (180 kg) will be recruited for this trial. The upper weight limit
is due to the weight capacity of the Wifi-enabled scales used in this study. Individuals
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will be eligible if they meet the following inclusion criteria: 1) receives care at one of the
participating primary care clinics; 2) resides within a 50-mile radius of the University’s main
campus; 3) resides in one location at least 5 days each week; 4) possesses a smartphone and
access to email to receive graphical weight feedback; and 5) has Wi-Fi Internet connection at
home. Individuals will be excluded if they: 1) are pregnant or anticipating pregnancy; 2) are
unwilling or unable to give informed consent, read English at the 5th-grade level, or accept
random assignment; 3) are likely to no longer receive care from the primary care practices in
the clinical network in the next 2 years; 4) have lost >10 lbs body weight in past 6 months
(other than postpartum); 5) have had bariatric surgery in the past two years; 6) live with
another household member already participating in this study; 7) used prescription weight
loss medications within the past 6 months; and 8) are currently enrolled in a weight loss
program.

2.4 Recruitment

Recruitment will include mailing postcards to patients identified through the review of

the electronic medical record. Medical record information for patients in the University
affiliated clinical network will be accessed through the institution’s Informatics for
Integrating Biology and the Bedside framework, an established informatics network
designed to support translational research by facilitating cohort identification based on
inclusion and exclusion variables for study recruitment [32]. Using this resource, we
identified approximately 25,000 unique patients meeting eligibility criteria (i.e., BMI 30-50
kg/m?2; aged 19-65 years) who attended one of the primary care clinics in the affiliated
network between January 2019 and March 2020. To obtain a balanced recruitment, the list
was stratified by sex and race (white, non-white) and randomly recruited within strata. Our
initial recruitment list is composed of 62% women and 38% men and includes 50% Whites,
45% African Americans, and 5% other racial/ethnic minorities. Additional recruitment
strategies may include placing flyers within clinics (e.g., waiting room, exam rooms),
word-of-mouth, clinicaltrials.gov, advertisements in University-affiliated publications, and
clinical trial recruitment webpages. If more intensive recruitment strategies are needed,
subsequent efforts will include more frequent visits to primary care practices to meet with
staff to identify potential participants and direct recruitment of patients from waiting rooms.

2.5 Screening

Prospective participants will be initially pre-screened by a trained interviewer via telephone
or online to determine initial eligibility and assess participant interest. Those initially
eligible will be mailed (or electronically distributed) written materials describing the study
and a copy of the consent form to review beforehand and then scheduled for an in-person
screening and orientation visit. This in-person visit involves obtaining informed consent

and contact information as well as confirming study eligibility (i.e., objective measures of
weight and height to determine BMI). Eligible individuals will be scheduled for an in-person
baseline and randomization visit.

2.6 Baseline and Randomization

At baseline (month 0), participants will have their height and weights measured
and complete self-administered questionnaires (see Table 2). Participants will then be
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randomized, using stratified randomization to maintain the balance between groups within
sex and race. Enrollment logs, one for each stratum, are prepared with a numerical sequence
of identifiers and within each stratum a permuted block randomization is implemented.
DSW and SC assignment will be randomly permuted within blocks of 4, 8, and 10. The
blocks themselves will be randomly permuted. Each upcoming assignment will thus be
unpredictable to prevent inadvertent bias.

2.7 Treatment conditions

An overview of participant experiences is provided in Figure 2. During the baseline and
randomization visit all enrolled participants receive tote bags and brief, evidence-based
publicly-available educational materials (i.e., National Institute of Diabetes and Digestive
and Kidney Diseases Healthy Eating & Physical Activity Across Your Lifespan Series
from the Weight-control Information Network) [33]. These educational materials focus on
dietary modification (e.g. increase fruits and vegetable intake), increasing physical activity
(e.g., strategies for aerobic and muscle strengthening exercise), and behavioral strategies
(e.g., self-monitoring, social support, stress management) to promote these lifestyle changes
[33]. All participants will continue to receive routine care from their primary care provider.
Because of numerous barriers and clinical demands [17-19], the intervention does not
include direct involvement from primary care providers.

2.7.1 DSW Intervention—Participants randomized to DSW will receive a
commercially-available electronic scale, the Withings Wi-Fi-enabled Body scale. This scale
includes a weight trend screen displaying a line graph of recent weight recordings, automatic
Wi-Fi synchronization, and is paired with a mobile application (Health Mate app, Withings
SA, France) allowing the participants to access all weight data via their smartphone or other
electronic devices. Research staff assists participants with setting up a Withings account and
installing the Health Mate app on their mobile device. Participants’ Withings account login
and password information will be collected to allow the research team to access scale data
remotely throughout the study period. During the scale setup, participants are asked to weigh
every day at the same time in light clothing (e.g., each morning immediately after voiding),
view their weight and weight trajectory either on the scale’s digital display or via the Health
Mate app, and instructed to be the only person using the scale until study completion.
Although we cannot control scale usage by other household members, the Withings scale
can recognize and differentiate between multiple users (i.e., multiple profiles can be setup).
If participants choose to create other profiles, the scale will prompt the user to select the
appropriate profile after weighing. When a weight value is not recognized as belonging to a
study participant or other profile (i.e., if the weight value is a £5% difference in body weight
from the previous measurement), that value is not recorded or stored under the participants’
profile. These “unknown measurements” are stored separately on the app. Because of
logistical, legal and regulatory barriers, participants’ weight measurements do not go into the
electronic health record. However, participants are taught how to view and download their
weight data from the Withings app and are encouraged to share their information with their
primary care provider. To promote adherence to daily weighing, commercially-available and
study-generated reminders and alerts are implemented. During scale setup, research staff
assists participants with activating commercially-available electronic reminders imbedded

Contemp Clin Trials. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Dutton et al.

Page 6

within the Health Mate App, including daily phone reminders to weigh and weekly weight
reports via email from Withings. Participants receive 3 study-generated alerts in the form
of automated emails including 1) biweekly graphical feedback of weight plotted over a
two-week period and containing a horizontal reference line indicating their starting weight,
2) reminders to weigh following brief periods of scale non-use (i.e., 3- and 7-days), and

3) alerts for > £5% changes in body weight). To populate these automated emails, an
application programming interface, a software intermediary that allows apps to “talk” to
each other, was developed to retrieve and compile weight data. Study administrators also
receive alerts for > £5% changes in body weight and when participants do not weigh for
14 consecutive days. The study administrator or other staff will follow-up with participants
following receipt of the 14-day non-use alert.

2.7.2 Standard Care—In addition to the standardized educational materials and routine
care from their primary care provider, those randomized to SC will receive a monetary gift
card containing $60 (the equivalent value to the scale) at the baseline visit. The purpose

of giving the cash equivalent is to avoid the receipt of a valued item (the scale) being
confounded with treatment assignment. SC participants will be provided a list of ideas about
how they could use this monetary gift to support their weight management goals.

2.8 Treatment Fidelity

Scripts related to elements of the trial (e.g., study description, explanation of randomization
and the two study conditions, receipt of the same educational materials) will be drafted and
used by trained personnel. To measure fidelity, staff will also complete a brief checklist

to ensure that they have adhered to elements of the protocol after each contact with
participants.

2.9 Schedule of Data Collection and Assessments

Trained staff, blinded to random assignment, will serve as data collectors for assessment
visits. The data collection schedule and study assessments are summarized in Table 2. Body
weight (primary outcome), weight control practices (secondary outcome), and healthcare
utilization and costs are measured at baseline, months 6, 12, 18, and 24. Self-administered
questionnaires will be completed electronically via a REDCap survey link on iPads during
in-person assessment visits. If needed, paper forms are available and will be double-entered
into the database for quality control.

2.9.1 Anthropometry—Weight (primary outcome) is measured using a calibrated,
electronic scale (Tanita WB-800S), to the nearest 0.1 kg. Height is measured using a
wall-mounted stadiometer to the nearest 0.5 cm. Both measures will be performed without
shoes. Weight and height are used to calculate the BMI.

2.9.2. Adoption of Weight Control Practices and Goals—A modified version of
the 23-item Weight Control Practices Survey, previously used in the Look AHEAD trial
[34-36], assesses a variety of weight control strategies, including weight loss attempts and
participation in structured programs and/or self-directed weight control behaviors (e.g.,
reducing fat intake, maintaining food records, increasing physical activity) (secondary
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outcome). Participants indicate whether they had engaged in any of the behaviors and the
duration of each behavior since their previous assessment [34-36]. Additional questions
related to participants’ weight management goals (e.g., desire to lose, gain, or maintain
weight), other behaviors (e.g., sedentary behaviors), and use of other weight management
resources (e.g., websites, apps, and other electronic resources; health professionals) are
included.

2.9.3 Frequency of self-weighing—Objective and subjective measure of the
frequency of self-weighing are collected. The Withings scale records and automatically
transmits scale usage data, in real time, providing objective information on participants’
adherence to the DSW protocol. The research team will access these data from

participants” Withings account. The frequency of objective self-weighing (number of weight
measurements per week) will be calculated as the total number of measurements divided

by the number of weeks of participation [30]. Self-reported measures of the frequency

of self-weighing will be collected from all participants using the 23-item Weight Control
Practices Survey (described in the next section) [34-36].

2.9.4. Self-Efficacy—Self-efficacy for healthy eating, physical activity and weight loss
will be assessed using the 12-item Self-Efficacy for Weight Loss Trials Scale [37]. This
measure has a 3-factor latent variable structure (physical activity, healthy eating, and weight
loss) and predictive validity for weight-related outcomes (i.e., physical activity, fat intake,
and weight).

2.9.5. Maladaptive Responses to DSW—Research consistently demonstrates that
regular self-weighing does not induce or exacerbate maladaptive eating behaviors, body
image dissatisfaction, or mood disturbance [26,27,38,39]. Nonetheless, to thoroughly
monitor potential adverse effects of DSW, participants complete the Eating Disorder
Diagnostic Screening (22-items) [40,41]; three subscales of the Body-Q®© survey, including
body image (7 items), psychological function (10 items), and physical function (7 items)
[42,43]; and the Patient Health Questionnaire-8 [44,45]. These measures will be used to
monitor symptoms of eating disorders, body image, and quality of life, and depressive
symptoms, respectively. Any participants endorsing elevated scores on these measures will
be referred to a member of the research team (clinical psychologist) qualified to conduct
further assessment and offer referral for services as indicated.

2.9.6. Healthcare utilization and costs—Self-reported use of health care services
(hospitalizations, ER/physician office visits, prescription drugs, etc.), out-of-pocket
copayment costs and other expenses such as travel, and time spent in medical encounters,
will be collected using survey questions currently used in our other primary care weight loss
trial [46] and previously developed for the Look AHEAD and Encourage trials [47]. This
survey also includes questions about other costs that may be affected by the intervention,
such as expenses for gym memberships, exercise classes, meal replacement shakes or bars,
or other programs to support weight loss efforts. We will also use the EuroQOL (EQ-5D-5L)
to measure Quality Adjusted Life Years (QALYSs) for cost-effectiveness analyses [48].
QALYs are a measure of health that combines length and quality of life. Years of life

Contemp Clin Trials. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Dutton et al. Page 8

are combined with utility weights to adjust for quality of life. Weights have a value from 0
for death to 1 for perfect health, and one QALY corresponds to one year in perfect health.

2.10 COVID-19 modifications and COVID Diagnosis and Impact Survey

Aspects of the study protocol were modified due to COVID-19, including reducing in-
person interactions and shifting to remote interactions, adopting HIPAA-compliant strategies
to support a remote protocol (e.g., obtaining consent, completing self-administered forms
electronically), and including retention-minded strategies to build rapport (Table 1). Because
COVID-19 may impact health behaviors that, in turn, could influence the outcomes of this
study, additional questions about whether participants experienced a COVID-19 diagnosis
and the impact of COVID-19 on employment, food security, well-being, and dietary changes
[49] were added to the protocol. Consistent with the participating University’s COVID-19
guidelines, 24 hours prior to in-person visits participants will be screened for COVID-19
and, if negative, are emailed instructions for a brief in-person visit. During in-person visits,
staff and participants follow standard COVID-19 guidelines, including wearing personal
protective equipment (e.g., masks), completing temperature scans, and screening questions
prior to visit commencement. Study personnel regularly wash and/or disinfect hands and
disinfect surfaces prior to and after use.

2.11 Retention

Retention procedures include the following: 1) providing monetary compensation ($50)

and non-monetary incentives (e.g., phone accessories, towels, water bottles, keychains) at
the end of each follow-up assessment (i.e., months 6, 12, 18, and 24), with an additional
bonus cash incentive ($50) given at the end of the study for participants completing all
assessments; 2) providing electronic newsletters (i.e., months 3, 9, 15, and 21) to serve as
an intermediate communication point with participants between assessment visits. These
newsletters express gratitude for continued participation, direct participants to publicly-
available nutrition, physical activity, and wellness resources to support weight management,
and highlight research staff to promote familiarity and affiliation with the study; 3) sending
birthday and holiday cards during the study to further support engagement and retention;
and 4) collecting details from participants for an additional contact, in the event that the
participant cannot be contacted. We will also distinguish between those who are lost to
follow-up or have decided to stop participating and those who do not comply but remain

in the study. To retain the inferential strength of randomization, we will follow the intent-to-
treat (ITT) principle, continuing to collect outcome data even if a participant does not adhere
to DSW but is willing to have measurements taken. Such an approach has been advocated
over imputing missing data [50].

2.12. Sample size and power

To test the causal effect of assignment to DSW (Aim 1), based on an ITT analysis, we
consider the sample and effect sizes setting type | error rate of 0.05 (2-tailed) and 80%
power. Because the primary outcome is weight change from baseline to 24 months, we
conservatively estimate power for testing the difference between groups with a two-sample t-
test, but in reality, we will use a more powerful analysis of covariance (ANCOVA) approach
[51,52]. We assumed a standard deviation of weight change over a 2-year period of 7.8 kg;
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this value was chosen based on the reported values from similar studies [53-55]. Assuming
those values, with 20% attrition, a total sample size of 400 (200 per group) would provide
sufficient power to detect a mean difference of 2.2 kg in the 2-year weight change between
groups, corresponding to a standardized mean difference of 0.28. With regard to testing

the effect of adhering to DSW (Aim 2) we calculated per-protocol sample and effect size
estimates. Conservatively assuming a DSW adherence rate of 65%, based on previous data
from our group indicating DSW adherence >75% [30], a sample size of 200 per group
would also give us 80% power to detect a between-groups mean difference of 2.4 kg at
2-years, corresponding to a standardized mean difference of 0.31. In the event of a 20%
attrition rate, we would still have 80% power to detect a mean difference of 2.7 kg at 2 years.
STATA 13.1 was used for these calculations.

2.13 Data Analytic Plan

We will use descriptive analyses to characterize the population and compare assignment
groups. In the primary analyses, we will focus on the change in weight and adoption of
weight control practices from baseline to follow-up (with baseline values as covariates) [51].
In general, the primary analysis will be conducted under the ITT principle at a 2-tailed

alpha level of 0.05, with missing data handled using multiple imputation [56,57]. We will
test assumptions of the parametric statistical method (i.e., normality and homoscedasticity of
residuals) and, if violated, normalizing transformations (e.g., the Box-Cox transformation)
and/or resampling-based nonparametric testing (e.g., permutation tests) will be used. The
number of significance tests conducted in the primary analysis is modest and specified a
priori. Hence, we will use no formal multiple testing correction. Instead, we will report exact
p-values, allowing readers to know the raw uncorrected result and make their own judgments
about statistical significance [56,58].

Specific Aim 1.—To examine the causal effect of DSW assignment on weight and
adoption of weight management practices over 24 months, we will use an ANCOVA where
the weight at the 24th month is regressed on the treatment indicator variable (coded 0/1)
with adjustment for baseline weight [58]. The result is a difference-in-difference estimator
for the treatment effect. Additional baseline covariates in the ANCOVA will include race,
sex, and age. Secondary analyses will include all interim weight values using linear mixed
models to account for the correlated structure of the repeated outcomes measurements.
Mixed models will also allow us to handle the missingness in primary outcomes under

the assumptions of missing at random [59]. We will use a multiple imputation technique
with “auxiliary variables” to consider the uncertainty due to the missing data under the
assumptions of not missing at random[57].

Specific Aim 2.—We will use a principal stratification approach to broken randomization
experiments to determine the compiler average causal effect, which is the effect of the
intervention in participants who would comply with their treatment assignment (i.e.,
protocol adherence) regardless of the randomized assignment. We will use a parametric
pattern mixture model (i.e. censored normal model), which can handle both non-adherence
and missingness in the primary outcome. In one analysis, we will calculate adherence as

a continuous variable (number of days self-weighing/the total days in study period) and
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then stratify participants into two groups based on a median split (low adherence vs high
adherence). The average causal effect will be examined in those with high adherence. An
additional sensitivity analysis will include all interim weight values using the principal
stratification approach. A growth mixture modelling framework will be used to identify
the latent trajectories of outcomes of interest [60,61], with treatment-trajectory interactions
tested using the likelihood ratio test. The adherence score will be defined cumulatively at
each time point of follow-up in the sensitivity analysis.

2.14. Cost-Effectiveness Analysis (CEA)

Specific Aim 3.—The CEA will compare costs and outcomes of the two trial conditions.
We will assess the cost-effectiveness of DSW compared to SC with a within-trial cost utility
analysis from the perspectives of participants, health care sector, and society [62,63]. We
will obtain implementation costs (e.g., cost of scales, research staff time) and participant’
cost which include medical costs (e.g., physician office visits, prescription drugs) and other
costs (e.g., gym memberships, exercise equipment, weight loss products). We will also
calculate the: 1) net cost of DSW; e.g., total cost of DSW (intervention implementation plus
participants’ costs) minus total cost of SC (participants’ costs), and 2) effectiveness (e.g.,
the difference in QALY between trial arms). QALY's will be calculated over the follow-up
period using utility weights (EuroQOL scores) at each assessment point [64]. If the net

cost of DSW is negative (DSW less costly) and DSW is more effective than SC, it will be
considered cost-saving. If DSW has a positive net cost (DSW more costly) and it is more
effective than SC, we will calculate an Incremental Cost Effectiveness Ratio (ICER), i.e.,
the ratio of net cost and QALY's gained, which represents how much it costs to achieve one
additional unit of health benefit with the DSW instead of SC. DSW will be deemed cost
effective if the ICER is below commonly used thresholds to determine cost-effectiveness
[65]. Sensitivity analysis will be used to determine the robustness of results to the values
used in the analysis (e.g., cost of scales, value of staff time, unit cost of physician visits).

3. Discussion

The SWORP trial will be the first randomized-controlled trial to rigorously test the effects

of DSW among primary care patients with obesity as a simple, economically feasible and
potentially scalable strategy to mitigate continued age-related weight gain. Most adults with
obesity continue to gain weight and while primary care clinical guidelines recommend
intensive weight management treatment for patients with obesity [14,66], significant barriers
to delivery and patient uptake exist [17-19]. Given this, along with the challenges of losing
weight and keeping it off, SWOP, a 24-month harm reduction intervention, focuses on
disrupting continued age-related weight gain as a strategy to lessen the adverse health effects
of obesity and its medical and economic consequences.

Adopting the harm reduction framework to the problem of age-related weight gain among
adults with obesity holds promise in that: (1) continued weight gain among persons with
obesity is common [5,6], (2) losing and sustaining a significant weight loss is difficult
[67,68], and (3) fewer adults with obesity are attempting to lose weight [69]. Thus,
promoting an increased awareness of weight status via DSW may serve as “stepladder” [70]
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to facilitate the initiation of incremental behavior changes conducive to weight management.
Previous studies have typically included DSW as one of many strategies in a comprehensive
multi-component intervention [71-73]; conversely, SWOP will isolate the effects of DSW
as a potentially sustainable, “minimalist” strategy. Because DSW is a simple, low-cost
strategy, it may be conducive for large-scale implementation within primary care, as well as
a variety of other contexts (e.g., workplace programs, military). DSW can also be widely
disseminated because of commercially-available, relatively low-cost scales.

In addition to examining the causal effect of assignment to DSW, this trial will evaluate
whether there is a “dose-response” association between weighing frequency and weight
management, which may have important implications for how to deliver, translate and

scale DSW. SWOP also explores the costs and cost-effectiveness of DSW which has been
neglected in prior research and is relevant to the broader implementation and dissemination
of DSW within primary care. Further, results may inform future research in areas such

as examining DSW’s “ripple effects” on patients’ family members; pairing DSW with
telemedicine delivery and follow-up; investigating the effect of incentives to promote

DSW adherence; and developing low-intensity interventions targeting other self-monitoring
behaviors associated with weight management (e.g., dietary intake, screen time).

Interventions that seek to attenuate age-related weight gain that naturally occurs in the
majority of US adults, particularly among those with obesity, are currently limited. Our
DSW study attempts to address this gap by testing a potentially effective yet feasible
approach for addressing obesity in the primary care setting. With plans to recruit a

large sample with high levels of racial minority representation, we will increase the
generalizability of our findings and may gain a better understanding of the impact of DSW
among high-risk, underrepresented groups and related racial/ethnic differences in treatment.
This trial includes 2 years of follow-up, which will provide important information about the
initial and longer-term effects of DSW. Finally, SWOP is a pragmatic, remotely- delivered,
low-intensity, and flexible intervention that supports sustainability and dissemination; this is
even more salient in the context of COVID-19, which required only minimal changes to our
original protocol.

Conclusions

Age-related weight gain among individuals with obesity is a major public health problem
that imposes significant health, economic, and quality of life burdens. As the rate of obesity
continues to increase among US adults, we may expect age-related weight gain to continue
to also accelerate in the years to come. As such, developing ways to interrupt further weight
gain is likely to confer significant benefits. SWOP is designed to evaluate whether DSW
offers a simple way to curtail age-related weight gain. Successful completion of this trial
should help us to answer the question whether DSW is a viable and cost-effective approach
to mitigate continued weight gain among primary care patients.
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Highlights

. Gradual weight gain during adulthood is common and may be pronounced
among those with obesity.

. Daily self-weighing (DSW) improves weight management in several
populations and settings.

. Effective yet practical strategies are needed for weight management in
primary care.

. DSW has not been tested as a weight management strategy in primary care.
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* Weight management
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Assessments
at6, 12,18, &
24 months

Overview of the study design. DSW, daily self-weighing; SC, standard care
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Figure 2.
Overview of participant experiences. DSW, daily self-weighing; SC, standard care
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Table 1.

Protocol modifications due to COVID-19

Original Protocol

COVID-19 Modifications

Design

In-person study visits (6 visits)
In-person collection of study forms

A combination of remote (1 visit) and in-person (5 visits) study visits
Remote consent and collection of study forms

Pre-screening

Pre-screening and brief orientations screened
initially by telephone or online (via survey) to
determine preliminary eligibility.

Participants expressing interest in the study are pre-screened by phone or
online.

Screening Written orientation materials sent to participant | Written orientation materials and orientation video sent to participant via
(Visit 1) via mail or email, including consent form for email, including a consent form for review prior to a remote visit
review prior to in-person visit Informed consent conducted at remote HIPAA compliant Zoom visit
In-person visit includes: Consent formed signed remotely via Adobe Sign
« Orientation video Confirmation/Welcome email sent after receipt of electronic consent;
* Informed consent contains a link to fill out baseline questionnaires
« Study eligibility confirmation
* Scheduled for a baseline visit
Baseline In-person visit: Baseline & Randomization Remote data collection: Self-administered questionnaires completed
assessment Height and weight measured, self-administered | online via provided link. After completion of questionnaires, the
(Visit 2) questionnaires completed electronically via participant scheduled for a 15-minute in-person visit to collect
tablet, then randomized to study group. anthropometries.
Standard control: Staff conducts a brief In-person visit: Screening, Baseline, and Randomization
discussion to encourage retention and COVID-19 guidelines implemented:
adherence, provides treatment materials, a « Screened for symptoms 24h prior to a visit
monetary gift card containing $60 (the « Sent video and written instructions for in-person visit/COVID-19
equivalent value to the scale), and a list of ideas | protocol
for how to spend the monetary gift to support » Remain in vehicle until appointment time
weight management. » Temperature scan and symptom questions at the start of a visit
Daily self-weighing: Staff conducts a « Visit limited to 15 minutes
brief discussion to encourage retention and Height and weight measured then randomized to study group
adherence, provides treatment materials, and Standard control: Staff conducts a brief discussion to encourage
guides participants through scale and app set- retention and adherence, provides treatment materials, a monetary gift
up with study-specific parameters. card containing $60 (the equivalent value to the scale), and a list of ideas
for how to spend the monetary gift to support weight management.
Daily self-weighing: Staff conducts a brief discussion to encourage
retention and adherence, provide treatment materials, and guide
participants through scale and app set-up with study-specific parameters.
Within one week of randomization, staff conducts a follow-up remote
visit (via HIPAA-compliant Zoom).
6,12, 18, and In-person visit: Assessment Visits Remote and in-person visit: Assessment Visits
24 follow-up Measurement of height, weight, and Participants sent a secure survey link to complete self-administered
assessments completion of self-administered questionnaires | questionnaires remotely
(Visits 3-6) via tablets. Upon receipt of completed self-administered questionnaires, participants

are scheduled for a brief (~15 minutes) in-person visit to collect
anthropometric data.
COVID-19 guidelines described above followed at all visits.
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Data collection /Assessments schedule

Table 2.

Variable

Timepoint (Months)

6

12

18

24

Primary and Secondary Outcomes

Height

Weight

Adoption of Weight Control Practices and Goals

Self-efficacy for healthy eating, physical activity and weight loss

X | X | X|X

Maladaptive responses to DSW

Eating Disorder Diagnostic Screening

Body-Q© Body Image

Body-Q®© Psychological Function

Body-Q®© Physical Function

X | XXX

Patient Health Questionnaire-8

XX X|X]|X

XX X|X]|X

Frequency of Self-weighing

Ongoing

Health Care Utilization and costs

Other Measures

Demographics

Medical History and Health Behaviors

Social Support

Use of monetary gift (SC only)

COVID-19 Diagnosis and Impact

DSW, Daily self-weighing; SC, standard care
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