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Abstract

Background: Physical activity levels after bariatric surgery are usualy low, despite the significant protective health benefits
of physica activity in this population. Positive psychological well-being is associated with improved adherence to health behaviors,
but bariatric surgery patients often have negative associations with physical activity that prevent sustained engagement.

Objective: The Gaining Optimism After weight Loss Surgery (GOALYS) pilot randomized controlled trial isaimed at testing a
novel intervention to increase physical activity after bariatric surgery, which incorporates positive psychological skill-building
with motivational interviewing and goal-setting.

Methods: The GOALStrial isa2-arm, 24-week pilot randomized controlled trial that aimsto enroll 58 adults who report less
than 200 minutes per week of moderate to vigorous physical activity and a desire to become more active 6-12 months after
bariatric surgery. GOAL Sistesting the feasibility, acceptability, and preliminary efficacy of a positive psychology—motivational
interviewing telephone intervention targeting to increase physical activity and associated positive affect. Intervention components
include positive psychol ogy, goal-setting, self-monitoring viaprovided Fitbits, and motivational interviewing to overcome barriers
and increase motivation. The intervention is compared to a physical activity education control that includes mailings with
psychoeducation around physical activity and provision of a Fitbit. The primary outcomes of the pilot trial are feasibility and
acceptability, measured as session completion rates and participant ratings of ease and helpfulness of each session. The main
secondary outcomeis change in accel erometer-measured moderate to vigorous physical activity post intervention and at 24-week
follow-up. Additiona outcomes include changes in attitudes related to physical activity, psychological well-being, and physical
health measures.

Results: This multiphase project was funded in 2020 and institutional review board approval was obtained for the proposed
trial in 2021. Recruitment for the randomized controlled trial began in July 2022. Upon completion of the pilot trial, we will
examine the feasibility, acceptability, and preliminary efficacy of the intervention.

Conclusions: Although bariatric surgery isthe most effective treatment available for severe obesity, weight regain occurs, often
in the context of low psychological well-being. Many individuals would benefit from learning strategies to increase positive
psychological well-being after bariatric surgery, which could hel p them maintain lifestyle changes. Positive psychology isanovel
approach to improve adherence by increasing positive associations with health behaviorsincluding physical activity. The GOALS
pilot trial will determine whether thistype of intervention isfeasible and acceptable to this popul ation and will provide afoundation
for afuture full-scale randomized controlled efficacy trial.
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Introduction

Bariatric surgery is the most effective treatment available for
severe obesity, often resulting in cost-effective, sustained weight
loss [1-3]. However, approximately 25% of surgical patients
do not achieve long-term weight |oss maintenance [2-4]. Weight
lossisassociated with remission of welght-rel ated comorbidities
(eg, type 2 diabetes, hypertension, and hyperchol esterolemia),
and weight loss maintenance is vital for preserving these
improvements in health [3]. Physical activity is critical for
weight loss maintenance and improved health after bariatric
surgery, particularly given theincreased risk of cardiometabolic
disease in this population [5-7].

After bariatric surgery, experts recommend individualsto engage
in a least 150 minutes per week of moderate to vigorous
physicd activity (MVPA), and even higher levelsmay be needed
to control weight [8-10]. Unfortunately, a large majority of
people who have bariatric surgery do not meet this
recommendation [11-13]. Increasing physical activity, even
without weight change, can improve insulin sensitivity,
cardiorespiratory fitness, blood pressure, and blood lipid levels,
all of which confer alower risk for cardiac and metabolic disease
in the general population [14-17]. Behavioral interventions to
improve physical activity after bariatric surgery show promise,
but the evidence is till limited by a lack of trias that do not
include an in-person exercise program and are well-powered
with long-term follow-up [18-20].

Emotional factors play arole in physical activity engagement
and hedlth outcomes. Psychological distress predicts lower
physical activity levels and less weight loss after bariatric
surgery [21], and theseindividuals are morelikely to experience
depressive symptoms than the general population [22,23].
Conversely, positive psychological constructs such asoptimism
and positive affect are associated with improved health
independent of depression but have not been examined
thoroughly in people who have bariatric surgery [24-26].
Further, positive affect during physical activity has been shown
to predict future physical activity, supporting the“upward spira”
theory of lifestyle change [27,28]. This theory posits that by
experiencing positive affect when performing ahealth behavior,
nonconscious motives increase one's likelihood of repeating
that behavior. Over time, health behaviors become reinforcing
rather than burdensome. However, most people experience a
decrease in positive affect during exercise [29], and sedentary
women with obesity have been found to experience even lower
pleasure during physical activity than those with a BMI in the
normal or overweight category [30]. People undergoing bariatric
surgery may be missing out on this “upward spiral” owing to
emotional barriers to physical activity, such as anxiety about
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getting injured, shame about appearance, and experiences of
weight stigma, as well as physical barriers such as increased
shortness of breath and discomfort [31-33]. This group would
benefit from new skills to increase positive affect during
physical activity aswell increased psychological well-being in
general.

Physical activity interventionsthat include positive psychology
may be particularly effective after bariatric surgery. In addition
to improving overal well-being, positive psychology
interventions could improve physical activity by targeting
positive affect during physical activity engagement [34,35].
Positive psychology may be more effectivein combination with
an adherence-based program such as mativational interviewing,
a technique that focuses on clarifying motivation, addressing
ambivalence, and setting achievable goals [36]. Indeed, a
combined, remotely delivered positive psychology—motivational
interviewing (PP-MI) intervention has shown preliminary
efficacy in improving health behaviors in patients with type 2
diabetes and those with heart disease [37-39]. However, this
intervention does not address the unique barriers that are
common after bariatric surgery (eg, history of negative
experiences with exercise due to injuries or weight stigma,
adapting to a drastically changing body, and managing excess
skin after weight loss) and does not directly address affect during
physical activity.

The Gaining Optimism After weight Loss Surgery (GOALS)
pilot randomized controlled trial (RCT) is testing an adapted
PP-MI intervention promoting physical activity in individuals
who have undergone bariatric surgery in the past 6-12 months.
This paper describes the design and development of the
intervention.

Methods

Overview

The GOALS tria isa2-arm, 24-week pilot RCT that tests the
feasibility, acceptability, and preliminary efficacy of a PP-MI
telephone intervention, in comparison to a control arm, on
physical activity and psychological, behavioral, and physical
health outcomesimmediately post intervention and at 24-week
follow-up. The primary outcome of the trial is feasibility and
acceptability of the intervention as measured by session
completion rates and participant ease and utility ratings. The
secondary outcomes are change at postintervention 10-14 weeks
and 24-week follow-up in MVPA measured using an
accelerometer. Additional outcomes include changes in light
physical activity and steps per day, attitudes related to physical
activity (enjoyment, self-efficacy, perceived barriers, and
exercise identity), psychological well-being (symptoms of
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depression and anxiety, optimism, positive affect, internalized
weight bias, and general self-efficacy), and health measures
(exercise capacity, BMI, bariatric surgery behavioral adherence,
and general health status) post intervention and at 24-week
follow-up.

Ethics Approval

The institutional review board of the Mass General Brigham
initially approved the multiphase study in 2020 (2021P001006).

Study Development

The GOALS intervention and study protocol were devel oped
and refined in accordance with the Obesity-Related Behavioral
Intervention Trials (ORBIT) model [40]. The ORBIT model
focuses specifically on early, pre-efficacy phases of intervention
development and emphasizes a flexible, iterative approach to
moving between phases. The GOALS intervention is based on
a PP-MI intervention that was initially developed for people
with heart disease [37]. To adapt the intervention for the unique
experiences of those who have bariatric surgery, a qualitative
study was performed to understand the emotional experiences
of people with a recent history of bariatric surgery regarding
physical activity (ORBIT phase 1a and 1b; design: define and
refine) [33]. Results from this study informed adaptation from
the original PP-MI intervention to develop the GOALS
intervention. Next, a proof-of-concept trial of the newly
developed intervention was completed in 12 participants with
exit interviews to refine study procedures and intervention
content (ORBIT phase lla; preliminary testing: proof of
concept). Results from this study phase led to further
adjustments in the intervention that is now being tested in the
described pilot RCT (ORBIT phase Ilb; preliminary testing:
pilots). These include content changes to address additional
common barriers to physical activity (eg, history of injuries),
adjusting the positive psychology content to include some
general exercises in addition to those focused on physical
activity, and some small changes to session order and
organization.

Population

The GOALS tria is enrolling adults (age 18+ years) with a
history of bariatric surgery in the prior 6-12 months. They also
must self-report less than 200 minutes per week of MVPA and
adesiretoincrease physical activity. Whilethe physical activity
recommendation is 150 minutes per week of MV PA, we chose
ahigher cutoff owing to a high likelihood of overestimation in
self-reported physical activity [12], along with additional
benefits of higher activity levelsfor weight loss promotion and
maintenance [9,10]. Participants must have telephone access
for study sessions and be able to read and speak English.
Individuals are excluded from the study if they have cognitive
deficitsthat preclude participation or informed consent assessed
using a6-item assessment tool designed to assess suitability for
research participation [41], illness likely to lead to death in the
next 6 months per chart review, inability to be physicaly active
(eg, severearthritis), severe psychopathol ogy that may limit the
ability to participate in the study per chart review, or current
participation in another program targeting physical activity
besides the standard care they receive at their surgery center.
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Participant Recruitment

Our god is to randomize 58 participants. We identify patients
with surgery datesin the relevant time frame using the hospital
system’'s Research Patient Data Registry, which allows for
searching of electronic medical recordsto extract lists of patients
who meet certain criteria. We send opt-out letters to patients
from this list by mail and through the patient portal. Letters
briefly describe the study and provide contact information if
patients want to declinefurther contact. L etters are followed by
arecruitment phone call 2 weeks later for those who do not opt
out. We aso can advertise for the study using a flyer to be
distributed during postoperative groups and visits within the
bariatric surgery clinic. These recruitment methods have been
used successfully in prior studies [33].

Participant Screening

Interested participants complete a screening phone call that
includes a version of the International Physical Activity
Questionnaire-Short Form modified to include brisk walking
as a form of moderate activity [42], a 6-item cognitive deficit
assessment [41], and questions about interest and ability to
increase physical activity and participation in any other physical
activity program. If eligible, their baseline visit is scheduled at
thistime.

Assessment Visits

Participants attend assessment visits at baseline, end of treatment
(10-14 weeks), and follow-up (24 weeks) at the hospital’s
tranglational clinical research center. Assessment visit timing
is designed to assess both the immediate and sustained
intervention impact. Informed consent is obtained at the baseline
visit. At each assessment, participants provide demographic
and medical information (eg, medical comorbiditiesand weight
history) and complete self-report measures via REDCap.
Physiological measures are obtained by atrained trandational
clinical research center staff member, and 5-mL samples of
blood are drawn. Staff also perform a 6-minute walk test to
assess functional exercise capacity [43]. Participants are asked
to wear an ActiGraph GT3X-BT accelerometer [44] for 7 days
(minimum acceptable use is 4 days with 10 hours of recorded
data) at each assessment. Participants are paid US $100 for
completing each assessment visit.

Randomization Visit

After wearing the accelerometer for 7 days following the
baseline visit, participants return the accelerometer and are
randomized 1:1 with a random number generator to a study
condition (PP-MI or control) after sufficient wear time is
confirmed. Only participants who compl ete accelerometry and
return for this visit are randomized. At this time, study staff
provide the participant a Fitbit to aid with self-monitoring
physical activity and helps them set it up with a study-created
account. If they are randomized to PP-MI, they are given the
study manual and meet with a study interventionist for
approximately 45 minutes for an in-person discussion of the
introduction and first session of the program, including setting
a long-term physical activity goal to reach by the end of the
program. If they are randomized to the control group, they are
provided an educational handout about physical activity.
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I ntervention Components

The GOAL S intervention was adapted and refined on the basis
of results from the formative qualitative study and from
interventionist experience and participant feedback from a
proof-of-concept trial of the intervention [33]. It is delivered
over 10 weeks viaweekly 30-45—-minute phone calls supported
by a written participant manual. A window of 14 weeks for
intervention completion allows for flexibility in the timing of
weekly sessions. Each week includes a topic related to
increasing physical activity and apositive psychology skill that
isfocused on increasing positive emotionsin general and during
physical activity (see Table 1). Participants are assigned pages
in the manual to read and worksheets to complete each week.
The physical activity portion of the call includes a review of
the prior week’s physical activity topic and of their activity
levels from the prior week, including whether they met their
goal based on Fithit data or other methods of self-monitoring,
and noting positive emations experienced during physical

Table 1. Weekly intervention topics.
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activity that week. Furthermore, a new topic is assigned to be
completed over the subsequent week and anew physical activity
goal is collaboratively set for the upcoming week on the basis
of their activity level in the prior week. Thisgoal is customized
to each participant’s current activity level and interest, and is
primarily self-determined with input from the interventionist
as needed. The positive psychology portion includes a review
of written assignments from the prior week and associated
positive thoughts and feelings identified, followed by
introduction to the next week’s topic and assignment.
Reviewing, reflecting, and planning for the future sessions
encourage integration of positive psychology skillslearnedinto
daily life by developing a specific plan to build a habit. All
content isdelivered using amotivational interviewing approach.
The specific weekly topicsare described in Table 1. Participants
are also sent psychoeducation about physical activity via mail
or email as in the control condition (see the Control Content
section for details).

Positive psychology topic

Identifying positive feelings during exercise:? pay attention to and
write down specific positive emotions during and after physical activ-
ity

Gratitude for positive events: identify 3 good things that happen this
week, one related to exercise and two broadly, write about them and
associated positive thoughts and feelings

Positive reappraisal — general: learn about positive reappraisal asa
way of seeing the silver lining in anegative situation, useit in response
to a situation this week following guided prompts

Positive reappraisal for physical activity: consider common negative
experiences with physical activity and how to positively reappraise;
use positive reappraisa for one situation related to physical activity
this week

Using perseverance: review benefits of perseverance, pick physical
activity-related goal to achieve using perseverance this week

Reviewing and reflecting: review skills learned so far, make a plan
to integrate oneinto daily life this week to build a habit

Focusing on meaning during physical activity: identify nonweight
reasonsfor physical activity and practice thinking of these motivators
when making the decision to be active and during activity this week

Remembering past successes. write about atimein the past when you

Week  Physical activity topic

1 Getting started with increasing activity: benefits of physical activity,
importance and confidencein making achange, and setting an overall
program goal

2 Pros and cons of changdSMARTbgoal s: consider pros and cons of
making a behavior change and of staying the same, setting goal s that
are specific, measurable, attainable, relevant, and time-based

3 Barriers and problem-solving: identify barriersto physical activity
and brainstorm ways to overcome them

4 Strength training and equipment resources: set a strength-training
goal in addition to general physical activity goal; identify and use
exercise equipment

5 Neighborhood, online, and social resources: brainstorm resources
for increasing activity and use a new one this week

6 Reviewing and reflecting: review progress so far, adjust long-term
goals if needed, and reassess importance and confidence

7 Reducing sedentary time: assess most sedentary activities and make
aplan to incorporate standing breaks and small increasesin movement
throughout the day

8 Managing dips: normalize dlips, plan how to avoid long-term decreas-
es after slips

9 Finding new routes: assess walking environment while trying a new
local walking route

10 Planning for the future: review progress, set goals for future increase

or maintenance of physical activity

were successful with exercise, and about the qualities that were
helpful in succeeding

Using personal strengths: identify a*“signature strength” and use it
to help promote physica activity this week

Planning for the future: choose 2 positive psychology skillsthat were
most hel pful, make plan to integrate moving forward

3participants are asked to identify positive emotions during exercise every week throughout the intervention.

bSMART: specific, measurable, attainable, relevant, and time-based.

Intervention Delivery and Fidelity

Interventionists are doctoral level psychologists or psychology
doctoral students. All sessions are audio-recorded, and at least
25% of calls are reviewed for fidelity by the principal
investigator using a fidelity scale developed for the tria to
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ensure consistency inintervention delivery. The scale measures
mention of session-specific topics and procedures (eg, review
of the prior week’s physical activity), use of motivational
interviewing techniques, and that other psychological techniques

JMIR Res Protoc 2022 | vol. 11 | iss. 10 | €39856 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

are not used. Cases are reviewed and discussed in weekly
supervision.

Control Content

Parti cipants randomized to the control condition receive aFithit
and instructions for its use at their randomization visit. They
are also provided with educational information about physical
activity and its benefits at 4 time points throughout the
intervention period (in person at randomization visit, mailed or
emailed at weeks 3, 6, and 9). The study research assistant calls
control participants at the midpoint of the intervention period
to ensurethey arereceiving educational materials. Theseinclude
publicly available infographics from the Centers for Disease
Control and Prevention and psychoeducation material used in
primary care offices affiliated with this hospital discussing
overcoming barriers to physical activity and giving instruction
for simple strength exercises to be completed at home. Specific
physical activity goalsare not provided for control participants.
Fitbits are provided to al participants to ensure that group
differences are not ssimply due to Fithit use.

Outcome Assessments

The primary outcomes of this study are feasibility and
acceptability. Feasibility of the intervention is measured as the
number of sessions attended by each participant. The
intervention will be considered feasible if at least 7 of the 10
sessions are completed, on average. Intervention acceptability
ismeasured using participant ratings on ease and utility of each
intervention topic on a scale from 0 to 10 (0="not at all
easy/helpful”; 10="very easy/helpful”). The intervention will
be considered acceptable if average ratings are >7 out of 10.

Physical activity is assessed using accelerometers (ActiGraph
GT3X-BT). At least 4 days of at |east 600 minutes of wear time
are required for data to be considered valid, according to
established recommendations [45,46]. Wewill calculate average
MVPA in terms of minutes per day (1952 counts per minute)
and light physical activity (100-1951 counts per minute) and
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the daily step count. Raw data are analyzed using ActiLife
(version 6.13.14; ActiGraph) in 60-second epochs. The
International Physical Activity Questionnaire-Short Form is
used to assess self-reported physical activity [42]. Self-efficacy
for exercise is measured with the Self-Efficacy for Exercise
Scale [47], exercise identity is measured with the Exercise
Identity Scale [48], exercise enjoyment is measured with the
Physical Activity Enjoyment Scale [49], and barriers to being
active are measured with the Barriersto Being Active Quiz [50].

Psychological outcomesinclude positive affect measured using
the Positive and Negative Affect Scale [51], optimism with the
Life Orientation Test—Revised [52], symptoms of depression
and anxiety with the Hospital Anxiety and Depression Scale
[53], internalized weight bias with the Weight Bias
Internalization Scale-Modified [54], and general self-efficacy
with the General Self-Efficacy Scale [55].

Health-related outcomes include BMI, waist circumference
(broadest hip and midpoint between last rib and iliac crest),
percent body fat assessed with the RJL Systems Quantum 1V
Bioelectrical Impedance Analyzer, exercise capacity assessed
using the 6-minute walk test [43], adherence to the MBS diet
and vitamin regimen assessed with the Bariatric Surgery
Self-Management Questionnaire [56], and general health status
measured with the Short Form-12 [57]. All self-report measures
have been validated in large samples.

Several physiological markers of cardiometabolic health are
also measured at assessment pointsto test procedural feasibility
in preparation for a future fully powered trial. These include
blood pressure measured in mm Hg, blood lipids (low-density
lipoprotein cholesterol, high-density lipoprotein cholesteral,
total cholesterol, and triglycerides), HbA 1c, and high-sensitivity
c-reactive protein. We do not anticipate meaningful changesin
these measures in this pilot trial; hence, we have not included
them as forma outcomes. Table 2 summarizes the timing of
the assessments.
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Table 2. Timing of assessments [56].
Measure Screening  Visit 1 (week 0)  Visit2(week 2) 10 weekly inter-  Visit 3 (week 14)  Visit 4 (week 28)
vention calls
Primary outcomes
Feasibility N/AR N/A N/A Completionrate  N/A N/A
Acceptability N/A N/A N/A Weekly ratings  N/A N/A
Secondary outcome
Objectivemoderatetovigorous N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
physical activity turned 1 week prior 1 week prior
Additional outcomes
Objectivelight physical activity N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
turned 1 week prior 1 week prior
Objective steps per day N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
turned 1 week prior 1 week prior
Self-reported physical activity yb X N/A Reported weekly X X
from Fitbits and
self-monitoring
Self-efficacy for exercise N/A X N/A N/A X X
Exercise identity N/A X N/A N/A X X
Physical activity enjoyment N/A X N/A N/A X X
Barriers to being active N/A X N/A N/A X X
Positive affect N/A X N/A N/A X X
Optimism N/A X N/A N/A X X
Depression N/A X N/A N/A X X
Anxiety N/A X N/A N/A X X
Internalized weight bias N/A X N/A N/A X X
MBS diet and vitamin adher- ~ N/A X N/A N/A X X
ence
BMI N/A X N/A N/A X X
Waist circumference N/A X N/A N/A X X
Body fat percentage N/A X N/A N/A X X
Exercise capacity N/A X N/A N/A X X
Genera health status N/A X N/A N/A X X

3N/A: not applicable.
b : measure assessed at this i mepoint.

Analytical Approach

Power and Sample Size

This feasibility study is not designed to detect significant
between-group differences in physical activity and other
outcomes, rather, its primary aim is to estimate feasibility and
acceptability of theintervention. With 29 subjectsreceiving the
intervention, we will be able to estimate the proportion who
complete the intervention (feasibility) with a Cl width of
approximately +0.2. We will examine the effect sizes of the
intervention outcomes in addition to P values owing to low
power.

https://www.researchprotocols.org/2022/10/€39856

Statistical Analysis Plan

We will calculate the average proportion of sessions completed
to measure feasibility. The study will be considered feasible if
at least 7 of 10 sessions are compl eted on average. Acceptability
will be measured with means and SDs of participants’ ratings
of session ease and utility, compared to our hypothesized target
of =7 out of 10 for each rating. For physical activity and other
psychological, behavioral, and physiological outcomes, wewill
model changes in each outcome using a repeated measures
regression model with a fixed effect of treatment condition, a
categorical effect of time, and atime by treatment interaction.
The interaction will estimate the difference in the change with
time comparing the treatment groups. To account for the
repeated measures on each participant, we will use an
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unstructured covariance matrix. In addition to tests of statistical
significance, which will be exploratory, given the sample size,
wewill calculate effect sizesto estimate the magnitude of effect
of the intervention. The effect size will be estimated as the
difference in the mean change with time between the groups
from the interaction term divided by the estimated SD of the
change with time from the unstructured covariance matrix. All
tests will be considered significant based on a 2-tailed a level
of .05.

Results

Funding for this multiphase project was awarded in July 2020.
The first 2 years of the award were developmental. Approval
fromtheinstitutional review board for the proof-of-concept trial
and RCT was attained in May 2021. The proof-of-concept trial
was conducted from July 2021 through June 2022. Recruitment
for the RCT began in July 2022, and study completion is
anticipated by July 2024. The trial is registered at
Clinical Trials.gov [NCT04868032].

Discussion

We hypothesize that the GOALS intervention will be feasible
and acceptable and will improve physical activity and
psychological well-being. After bariatric surgery, patients
typically do not meet physical activity recommendations, and
they receive little guidance and support to help them succeed
[13]. The GOALStria addresses this need by testing a PP-MI
intervention for physical activity, which is specifically
customized to the needs of this population.

While health behavior change interventions are common, the
PP-MI approach is novel in its additional focus on addressing
thelack of positive reinforcement that may be restraining many
from developing and maintaining a consistent physical activity
routine and enhancing positive psychological well-being more
broadly [33]. By incorporating positive psychological skill
development with motivational interviewing, self-monitoring,
and goal-setting for physical activity, we hope to build
participants’ self-efficacy for being active while also teaching
them how to make exercise a more enjoyable experience that
they will want to continue doing. Results from other versions
of PP-MI interventions in other medical populations suggest
that this approach is generally accepted and leads to greater
well-being and MVPA, even compared to active controls
[37-39]. The GOAL Sintervention aimsto further integrate the
positive psychology approach with physical activity engagement
by focusing specifically on the identification and building of
positive affect during physical activity and by addressing
psychological barriersto being active consistently.

Another strength of the GOALS intervention is its remote
delivery. In-person postoperative interventions have struggled
with attendance, with common barriers including living long

Data Availability

Feig et a

distancesfrom the clinic and lack of time off from work [58-61].
By using a written manual along with weekly phone calls,
participants are able to complete GOAL S assignments flexibly
and can more easily fit in weekly sessions from work or home.
They also learn how to build physical activity into their routines
in a sustainable way by finding resources in their own
environments to facilitate activity rather than attending a
prescribed exercise training program that has an end date.

We choseto focusthe GOAL Sintervention on physical activity
exclusively rather than also including a diet component. This
was in part because patients typically receive more guidance
about the postoperative diet from their surgical center than they
do about physical activity. Further, we decided to focus more
on the direct mental and physical health benefits of physical
activity instead of encouraging exercise as atool to lose more
weight. While dietary changes are more strongly associated
with weight loss than with increasing physical activity [62],
patients can achieve significant health benefits from increasing
physical activity independent of their weight [14-17]. By
focusing on these nonweight motivators, physical activity may
be more likely to improve body image [63]. When considering
that long-term maintenance of physical activity after weight
loss from surgery is complete, building motivators separate
from weight lossis critical.

We chose thetime window of 6-12 months post bariatric surgery
for study enrollment based on careful consideration of severa
factors. By 6 months, most patients have completed standard
postoperative group sessions and other care, so they may have
time and interest in additional support at that time. This also
allows us to target patients who have not been able to
sufficiently increase physical activity on their own, as by 6
months, their physical recovery from surgery should be
complete, as should their adaptation to the new diet. Welimited
the maximum time since surgery to 12 monthsto identify people
who dtill have high motivation to make weight-related
behavioral changes following their surgery.

Strengths of the study include an iteratively developed
intervention incorporating patient preferences and feedback,
remote delivery, randomized design, and objective measurement
of physical activity and biometric outcomes. Study limitations
include a small sample size with insufficient power to detect
significant effects at this pilot stage and single-site delivery,
which may reduce the generalizability of our results.

If the GOALS pilot RCT isfeasible, acceptableto patients, and
leads to improvements in physical activity and psychological
outcomes, the next step will be to test the efficacy of GOALS
on physical activity in afull-scale trial. Ultimately, a program
such as GOALS could be integrated into clinical postoperative
care as aremotely delivered, longer-term approach to promote
physical activity and psychological well-being after bariatric
surgery.

The data sets generated during and analyzed in this study will be available from the corresponding author on reasonable request

at study completion.

https://www.researchprotocols.org/2022/10/€39856

JMIR Res Protoc 2022 | vol. 11 | iss. 10 | €39856 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Feig et d

Conflictsof Interest
None declared.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Alsumali A, Eguale T, Bairdain S, Samnaliev M. Cost-effectiveness analysis of bariatric surgery for morbid obesity. Obes
Surg 2018 Aug;28(8):2203-2214 [FREE Full text] [doi: 10.1007/s11695-017-3100-0] [Medline: 29335933]

AdamsT, Davidson L, Litwin S, Kim J, Kolotkin R, Nanjee M, et al. Weight and metabolic outcomes 12 years after gastric
bypass. N Engl JMed 2017 Sep 21;377(12):1143-1155 [FREE Full text] [doi: 10.1056/nejmoal700459]

Courcoulas A, King WC, Belle SH, Berk P, Flum DR, GarcialL, et a. Seven-year weight tragjectories and health outcomes
in the longitudinal assessment of bariatric surgery (LABS) study. JAMA Surg 2018 May 01;153(5):427-434 [FREE Full
text] [doi: 10.1001/jamasurg.2017.5025] [Medline: 29214306]

Clapp B, Wynn M, Martyn C, Foster C, O'Dell M, Tyroch A. Long term (7 or more years) outcomes of the deeve gastrectomy:
ameta-analysis. Surg Obes Relat Dis 2018 Jun;14(6):741-747 [FREE Full text] [doi: 10.1016/].s0ard.2018.02.027] [Medline:
29625744]

Livhits M, Mercado C, Yermilov |, Parikh JA, Dutson E, Mehran A, et al. Exercise following bariatric surgery: systematic
review. Obes Surg 2010 May;20(5):657-665 [ FREE Full text] [doi: 10.1007/s11695-010-0096-0] [Medline: 20180039]
Egberts K, Brown WA, Brennan L, O'Brien PE. Does exercise improve weight loss after bariatric surgery? A systematic
review. Obes Surg 2012 Mar;22(2):335-341 [FREE Full text] [doi: 10.1007/s11695-011-0544-5] [Medline: 22038571]
Carnero E, Dubis GS, Hames KC, Jakicic M, Houmard JA, Coen PM, et a. Randomized trial revealsthat physical activity
and energy expenditure are associated with weight and body composition after RY GB. Obesity (Silver Spring) 2017
Jul;25(7):1206-1216 [FREE Full text] [doi: 10.1002/cby.21864] [Medline: 28558160]

SarisWHM, Blair SN, van Baak MA, Eaton SB, Davies PSW, Di Pietro L, et al. How much physical activity is enough to
prevent unhealthy weight gain? Outcome of the IASO 1st Stock Conference and consensus statement. Obes Rev 2003
May;4(2):101-114 [FREE Full text] [doi: 10.1046/j.1467-789x.2003.00101.x] [Medline: 12760445]

Donnelly J, Blair S, Jakicic J, Manore M, Rankin J, Smith B. Appropriate physical activity intervention strategiesfor weight
loss and prevention of weight regain for adults. Med Sci Sports Exerc 2009;41(2):459-471 [FREE Full text] [doi:
10.1249/mss.00013e3181949333]

Mechanick J, Youdim A, Jones DB, Timothy Garvey W, Hurley DL, Molly McMahon M, et a. Surg Obes Relat Dis
2013;9(2):159-191 [FREE Full text] [doi: 10.1016/j.soard.2012.12.010] [Medline: 23537696]

King W, Hsu JY, Belle SH, Courcoulas AP, Eid GM, Flum DR, et a. Pre- to postoperative changesin physical activity:
report from the longitudinal assessment of bariatric surgery-2 (LABS-2). Surg Obes Relat Dis 2012;8(5):522-532 [FREE
Full text] [doi: 10.1016/j.s0ard.2011.07.018] [Medline: 21944951]

Bond D, Jakicic IM, Unick JL, Vithiananthan S, Pohl D, Roye GD, et al. Pre- to postoperative physical activity changes
in bariatric surgery patients. self report vs. objective measures. Obesity (Silver Spring) 2010 Dec;18(12):2395-2397 [FREE
Full text] [doi: 10.1038/0by.2010.88] [Medline: 20379143]

King W, Chen JY, Bond DS, Belle SH, Courcoulas AP, Patterson EJ, et a. Objective assessment of changes in physical
activity and sedentary behavior: Pre- through 3 years post-bariatric surgery. Obesity (Silver Spring) 2015 Jun;23(6):1143-1150
[FREE Full text] [doi: 10.1002/0by.21106] [Medline: 26010326]

Friedenreich C, Neilson H, Woolcott C, McTiernan A, Wang Q, Ballard-Barbash R, et a. Changes in insulin resistance
indicators, |GFs, and adipokinesin ayear-long trial of aerobic exercisein postmenopausal women. Endocrine Related
Cancer 2011 Apr 11;18(3):357-369 [FREE Full text] [doi: 10.1530/erc-10-0303]

Mann S, Beedie C, Jimenez A. Differential effects of aerobic exercise, resistance training and combined exercise modalities
on cholesterol and the lipid profile: review, synthesis and recommendations. Sports Med 2014 Mar;44(2):211-221 [FREE
Full text] [doi: 10.1007/s40279-013-0110-5] [Medline: 24174305]

Conn V, Koopman RJ, Ruppar TM, PhillipsLJ, Mehr DR, Hafdahl AR. Insulin sensitivity following exerciseinterventions:
systematic review and meta-analysis of outcomes among healthy adults. JPrim Care Community Health 2014 Jul;5(3):211-222
[FREE Full text] [doi: 10.1177/2150131913520328] [Medline: 24474665]

Cornelissen V, Smart N. Exercise training for blood pressure: a systematic review and meta - analysis. JAHA 2013 Jan
23;2(1):A [FREE Full text] [doi: 10.1161/jaha.112.004473]

Rudolph A, Hilbert A. Post-operative behavioural management in bariatric surgery: a systematic review and meta-analysis
of randomized controlled trials. Obes Rev 2013 Apr;14(4):292-302 [FREE Full text] [doi: 10.1111/0br.12013] [Medline:
23294936]

Herring L, Stevinson C, Carter P, Biddle SJH, Bowrey D, Sutton C, et al. The effects of supervised exercise training 12-24
months after bariatric surgery on physical function and body composition: arandomised controlled trial. Int J Obes (L ond)
2017 Jun;41(6):909-916 [FREE Full text] [doi: 10.1038/ij0.2017.60] [Medline: 28262676]

David LA, Sijercic |, Cassin SE. Preoperative and post-operative psychosocia interventions for bariatric surgery patients:
asystematic review. Obes Rev 2020 Apr 22;21(4):€12926 [ FREE Full text] [doi: 10.1111/0br.12926] [Medline: 31970925]

https://www.researchprotocol s.org/2022/10/e39856 JMIR Res Protoc 2022 | vol. 11 | iss. 10 | 39856 | p. 8

(page number not for citation purposes)


https://doi.org/10.1007/s11695-017-3100-0
http://dx.doi.org/10.1007/s11695-017-3100-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29335933&dopt=Abstract
https://doi.org/10.1056/NEJMoa1700459
http://dx.doi.org/10.1056/nejmoa1700459
https://europepmc.org/abstract/MED/29214306
https://europepmc.org/abstract/MED/29214306
http://dx.doi.org/10.1001/jamasurg.2017.5025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29214306&dopt=Abstract
https://doi.org/10.1016/j.soard.2018.02.027
http://dx.doi.org/10.1016/j.soard.2018.02.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625744&dopt=Abstract
https://europepmc.org/abstract/MED/20180039
http://dx.doi.org/10.1007/s11695-010-0096-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20180039&dopt=Abstract
https://doi.org/10.1007/s11695-011-0544-5
http://dx.doi.org/10.1007/s11695-011-0544-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22038571&dopt=Abstract
https://europepmc.org/abstract/MED/28558160
http://dx.doi.org/10.1002/oby.21864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28558160&dopt=Abstract
https://doi.org/10.1046/j.1467-789X.2003.00101.x
http://dx.doi.org/10.1046/j.1467-789x.2003.00101.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12760445&dopt=Abstract
https://doi.org/10.1249/MSS.0b013e3181949333
http://dx.doi.org/10.1249/mss.0b013e3181949333
https://doi.org/10.1002/oby.20461
http://dx.doi.org/10.1016/j.soard.2012.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23537696&dopt=Abstract
https://europepmc.org/abstract/MED/21944951
https://europepmc.org/abstract/MED/21944951
http://dx.doi.org/10.1016/j.soard.2011.07.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21944951&dopt=Abstract
https://doi.org/10.1038/oby.2010.88
https://doi.org/10.1038/oby.2010.88
http://dx.doi.org/10.1038/oby.2010.88
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20379143&dopt=Abstract
https://doi.org/10.1002/oby.21106
http://dx.doi.org/10.1002/oby.21106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26010326&dopt=Abstract
https://doi.org/10.1530/ERC-10-0303
http://dx.doi.org/10.1530/erc-10-0303
https://europepmc.org/abstract/MED/24174305
https://europepmc.org/abstract/MED/24174305
http://dx.doi.org/10.1007/s40279-013-0110-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24174305&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2150131913520328?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2150131913520328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24474665&dopt=Abstract
https://doi.org/10.1161/JAHA.112.004473
http://dx.doi.org/10.1161/jaha.112.004473
https://doi.org/10.1111/obr.12013
http://dx.doi.org/10.1111/obr.12013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23294936&dopt=Abstract
https://doi.org/10.1038/ijo.2017.60
http://dx.doi.org/10.1038/ijo.2017.60
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28262676&dopt=Abstract
https://doi.org/10.1111/obr.12926
http://dx.doi.org/10.1111/obr.12926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31970925&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Feig et d

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

Rosenberger P, Henderson KE, White MA, Masheb RM, Grilo CM. Physical activity in gastric bypass patients: associations
with weight loss and psychosocial functioning at 12-month follow-up. Obes Surg 2011 Oct;21(10):1564-1569 [ FREE Full
text] [doi: 10.1007/s11695-010-0283-z] [Medline: 20890771]

Mitchell J, King WC, Chen JY, Devlin MJ, Flum D, Garcial, et a. Course of depressive symptoms and treatment in the
longitudinal assessment of bariatric surgery (LABS-2) study. Obesity (Silver Spring) 2014 Aug;22(8):1799-1806 [FREE
Full text] [doi: 10.1002/0by.20738] [Medline: 24634371]

Switzer N, Debru E, Church N, Mitchell P, Gill R. Theimpact of bariatric surgery on depression: areview. Curr Cardiovasc
Risk Rep 2016 Feb 15;10(3):A [FREE Full text] [doi: 10.1007/s12170-016-0492-7]

Rasmussen H, Scheier MF, Greenhouse JB. Optimism and physical health: a meta-analytic review. Ann Behav Med 2009
Jun;37(3):239-256 [FREE Full text] [doi: 10.1007/s12160-009-9111-x] [Medline: 19711142]

ChidaY, Steptoe A. Positive psychological well-being and mortality: a quantitative review of prospective observational
studies. Psychosom Med 2008 Sep; 70(7):741-756. [doi: 10.1097/PSY.0b013e31818105ba] [Medline: 18725425]

Feig E, Golden J, Huffman JC. Emotional impact on health behavior adherence after bariatric surgery: what about positive
psychological constructs? Obes Surg 2019 Jul;29(7):2238-2246 [FREE Full text] [doi: 10.1007/s11695-019-03833-4]
[Medline: 30887307]

Van Cappellen P, Rice EL, Catalino LI, Fredrickson BL. Positive affective processes underlie positive health behaviour
change. Psychol Health 2018 Jan;33(1):77-97 [FREE Full text] [doi: 10.1080/08870446.2017.1320798] [Medline: 28498722]
Rhodes R, Kates A. Can the affective response to exercise predict future motives and physical activity behavior? A systematic
review of published evidence. Ann Behav Med 2015 Oct;49(5):715-731 [FREE Full text] [doi: 10.1007/s12160-015-9704-5]
[Medline: 25921307]

Backhouse S, Ekkekakis P, Bidle SJH, Foskett A, Williams C. Exercise makes people feel better but people are inactive:
paradox or artifact? J Sport Exerc Psychol 2007 Aug;29(4):498-517 [EREE Full text] [doi: 10.1123/jsep.29.4.498] [Medline:
17968050]

Ekkekakis P, Lind E, Vazou S. Affective responsesto increasing levels of exercise intensity in normal-weight, overweight,
and obese middle-aged women. Obesity (Silver Spring) 2010 Jan;18(1):79-85 [FREE Full text] [doi: 10.1038/0by.2009.204]
[Medline: 19556979]

Ball K, Crawford D, Owen N. Too fat to exercise? Obesity as abarrier to physical activity. Aust N Z J Public Health 2000
Jun;24(3):331-333 [FREE Full text] [doi: 10.1111/j.1467-842x.2000.tb01579.x] [Medline: 10937415]

Han S, Agostini G, Brewis AA, Wutich A. Avoiding exercise mediates the effects of internalized and experienced weight
stigma on physical activity in the years following bariatric surgery. BMC Obes 2018;5:18 [FREE Full text] [doi:
10.1186/s40608-018-0195-3] [Medline: 29988619]

Feig E, Harnedy LE, Golden J, Thorndike AN, Huffman JC, Psaros C. A qualitative examination of emotional experiences
during physical activity post-metabolic/bariatric surgery. Obesity surgery 2022;32(3):660-670.

Labarthe D, Kubzansky LD, Boehm JK, LIoyd-Jones DM, Berry JD, Seligman MEP. Positive cardiovascular health: a
timely convergence. JAm Coll Cardiol 2016 Aug 23;68(8):860-867 [FREE Full text] [doi: 10.1016/].jacc.2016.03.608]
[Medline: 27539179]

Van Cappellen P, Rice EL, Catalino LI, Fredrickson BL. Positive affective processes underlie positive health behaviour
change. Psychol Health 2018 Jan;33(1):77-97 [FREE Full text] [doi: 10.1080/08870446.2017.1320798] [Medline: 28498722]
Safren S, Bedoya C, O'Cleirigh C, Biello K, Pinkston M, Stein M, et a. Cognitive behavioural therapy for adherence and
depression in patients with HIV: athree-arm randomised controlled trial. The Lancet HIV 2016 Nov;3(11):€529-e538
[FREE Full text] [doi: 10.1016/s2352-3018(16)30053-4]

Huffman J, Feig EH, Millstein RA, Freedman M, Healy BC, Chung WJ, et al. Usefulness of a positive
psychology-motivational interviewing intervention to promote positive affect and physical activity after an acute coronary
syndrome. Am JCardiol 2019 Jun 15;123(12):1906-1914 [ FREE Full text] [doi: 10.1016/j.amjcard.2019.03.023] [Medline:
30979409]

Huffman JC, Golden J, Massey CN, Feig EH, Chung W, Millstein RA, et al. A positive psychol ogy—motivational interviewing
intervention to promote positive affect and physical activity in type 2 diabetes: the BEHOL D-8 controlled clinical trial.
Psychosom Med 2020 Jul 14;82(7):641-649 [FREE Full text] [doi: 10.1097/psy.0000000000000840]

Celano CM, Freedman ME, Harnedy LE, Park ER, Januzzi JL, Healy BC, et a. Feasibility and preliminary efficacy of a
positive psychol ogy-based intervention to promote health behaviorsin heart failure: The REACH for Health study. J
Psychosom Res 2020 Dec;139:110285 [FREE Full text] [doi: 10.1016/j.jpsychores.2020.110285] [Medline: 33160091]
Czajkowski S, Powell LH, Adler N, Naar-King S, Reynolds KD, Hunter CM, et a. From ideas to efficacy: the ORBIT
model for developing behaviora treatments for chronic diseases. Health Psychol 2015 Oct;34(10):971-982 [EREE Full
text] [doi: 10.1037/hea0000161] [Medline: 25642841]

Callahan C, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC. Six-item screener to identify cognitive impairment among
potential subjects for clinical research. Med Care 2002 Sep;40(9):771-781 [FREE Full text] [doi:
10.1097/00005650-200209000-00007] [Medline: 12218768]

https://www.researchprotocol s.org/2022/10/e39856 JMIR Res Protoc 2022 | vol. 11 | iss. 10 | 39856 | p. 9

(page number not for citation purposes)


https://europepmc.org/abstract/MED/20890771
https://europepmc.org/abstract/MED/20890771
http://dx.doi.org/10.1007/s11695-010-0283-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20890771&dopt=Abstract
https://doi.org/10.1002/oby.20738
https://doi.org/10.1002/oby.20738
http://dx.doi.org/10.1002/oby.20738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24634371&dopt=Abstract
https://doi.org/10.1007/s12170-016-0492-7
http://dx.doi.org/10.1007/s12170-016-0492-7
https://europepmc.org/abstract/MED/19711142
http://dx.doi.org/10.1007/s12160-009-9111-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19711142&dopt=Abstract
http://dx.doi.org/10.1097/PSY.0b013e31818105ba
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18725425&dopt=Abstract
https://doi.org/10.1007/s11695-019-03833-4
http://dx.doi.org/10.1007/s11695-019-03833-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30887307&dopt=Abstract
https://europepmc.org/abstract/MED/28498722
http://dx.doi.org/10.1080/08870446.2017.1320798
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28498722&dopt=Abstract
https://doi.org/10.1007/s12160-015-9704-5
http://dx.doi.org/10.1007/s12160-015-9704-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25921307&dopt=Abstract
https://doi.org/10.1123/jsep.29.4.498
http://dx.doi.org/10.1123/jsep.29.4.498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17968050&dopt=Abstract
https://doi.org/10.1038/oby.2009.204
http://dx.doi.org/10.1038/oby.2009.204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19556979&dopt=Abstract
https://doi.org/10.1111/j.1467-842X.2000.tb01579.x
http://dx.doi.org/10.1111/j.1467-842x.2000.tb01579.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10937415&dopt=Abstract
https://bmcobes.biomedcentral.com/articles/10.1186/s40608-018-0195-3
http://dx.doi.org/10.1186/s40608-018-0195-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29988619&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(16)33404-0
http://dx.doi.org/10.1016/j.jacc.2016.03.608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27539179&dopt=Abstract
https://europepmc.org/abstract/MED/28498722
http://dx.doi.org/10.1080/08870446.2017.1320798
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28498722&dopt=Abstract
https://doi.org/10.1016/S2352-3018(16)30053-4
http://dx.doi.org/10.1016/s2352-3018(16)30053-4
https://europepmc.org/abstract/MED/30979409
http://dx.doi.org/10.1016/j.amjcard.2019.03.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30979409&dopt=Abstract
https://doi.org/10.1097/PSY.0000000000000840
http://dx.doi.org/10.1097/psy.0000000000000840
https://europepmc.org/abstract/MED/33160091
http://dx.doi.org/10.1016/j.jpsychores.2020.110285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33160091&dopt=Abstract
https://europepmc.org/abstract/MED/25642841
https://europepmc.org/abstract/MED/25642841
http://dx.doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642841&dopt=Abstract
https://doi.org/10.1097/00005650-200209000-00007
http://dx.doi.org/10.1097/00005650-200209000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12218768&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Feig et d

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Lee P, Macfarlane DJ, Lam TH, Stewart SM. Validity of the International Physical Activity Questionnaire Short Form
(IPAQ-SF): asystematic review. Int J Behav Nutr Phys Act 2011 Oct 21;8:115 [FREE Full text] [doi:
10.1186/1479-5868-8-115] [Medline: 22018588]

Enright P. The six-minute walk test. Respir Care 2003 Aug;48(8):783-785 [FREE Full text] [Medline: 12890299]
Copeland J, Esliger DW. Accelerometer assessment of physical activity in active, healthy older adults. J Aging Phys Act
2009 Jan;17(1):17-30 [FREE Full text] [doi: 10.1123/japa.17.1.17] [Medline: 19299836]

Cain K, Geremia C. University California San Diego; San Diego State University. 2012. URL: http://www.ipenproject.org/
documents/methods docs/Accelerometer Data Collection_and Scoring_Manual_Updated June?2012.pdf [accessed
2022-09-29]

Keadle S, Shiroma EJ, Freedson PS, Lee IM. Impact of accel erometer data processing decisions on the sample size, wear
time and physical activity level of alarge cohort study. BMC Public Health 2014 Nov 24;14:1210 [FREE Full text] [doi:
10.1186/1471-2458-14-1210] [Medline: 25421941]

Resnick B, JenkinsL S. Testing thereliability and validity of the self-efficacy for exercise scale. Nurs Res 2000;49(3):154-159
[FREE Full text] [doi: 10.1097/00006199-200005000-00007] [Medline: 10882320]

Anderson D, Cychosz CM. Development of an exercise identity scale. Percept Mot Skills 1994 Jun;78(3 Pt 1):747-751
[FREE Full text] [doi: 10.2466/pms.1994.78.3.747] [Medline: 8084685]

Kendzierski D, DeCarlo KJ. Physical activity enjoyment scale: two validation studies. J Sport Exerc Psychol
1991;13(1):50-64. [doi: 10.1123/jsep.13.1.50]

Barriersto being active quiz. 1999. URL : https.//www.cdc.gov/diabetes/ndep/pdfs/8-road-to-heal th-barriers-qui z-508. pdf
[accessed 2022-09-29]

Watson D, Clark L, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol 1988;54(6):1063-1070 [FREE Full text] [doi: 10.1037/0022-3514.54.6.1063]

Scheier M, Carver C, Bridges M. Distinguishing optimism from neuroticism (and trait anxiety, self-mastery, and self-esteem):
areevaluation of the Life Orientation Test. J Pers Soc Psychol 1994;67(6):1063-1078 [FREE Full text] [doi:
10.1037/0022-3514.67.6.1063]

Bjelland I, Dahl A, Haug T, Neckelmann D. The validity of the Hospital Anxiety and Depression Scale. J Psychosom Res
2002 Feb;52(2):69-77 [FREE Full text] [doi: 10.1016/50022-3999(01)00296-3]

Pearl R, Puhl RM. Measuring internalized weight attitudes across body weight categories: validation of the modified weight
biasinternalization scale. Body Image 2014 Jan;11(1):89-92 [ FREE Full text] [doi: 10.1016/j.bodyim.2013.09.005] [Medline:
24100004]

Sherer M, Maddux J, Mercandante B, Prentice-Dunn S, Jacobs B, Rogers R. The Self-Efficacy Scale: construction and
validation. Psychol Rep 2016 Aug 31;51(2):663-671 [FREE Full text] [doi: 10.2466/pr0.1982.51.2.663]

Welch G, Wesolowski C, Piepul B, Kuhn J, Romanelli J, Garb J. Physical activity predicts weight loss following gastric
bypass surgery: findings from a support group survey. Obes Surg 2008 May;18(5):517-524 [EREE Full text] [doi:
10.1007/s11695-007-9269-x] [Medline: 18365295]

Ware J, QualityMetric Incorporated, New England Medical Center Hospital. How to score version 2 of the SF-12 health
survey (with a supplement documenting version 1). WorldCat. 2005. URL: https.//www.worldcat.org/title/
how-to-score-version-2-of-the-sf- 12-heal th-survey-with-a-suppl ement-documenting-version-1/ocl ¢/60577051 [accessed
2022-09-29]

Bradley L, Forman EM, Kerrigan SG, Butryn ML, Herbert JD, Sarwer DB. A pilot study of an acceptance-based behavioral
intervention for weight regain after bariatric surgery. Obes Surg 2016 Oct;26(10):2433-2441 [FREE Full text] [doi:
10.1007/s11695-016-2125-0] [Medline: 26964997]

Jennings N, Boyle M, Mahawar K, Balupuri S, Small P. The relationship of distance from the surgical centre on attendance
and weight loss after |aparoscopic gastric bypass surgery in the United Kingdom. Clin Obes 2013 Dec;3(6):180-184 [FREE
Full text] [doi: 10.1111/cob.12031] [Medline: 25586734]

Kaarchian M, Marcus MD, Courcoulas AP, Cheng Y, Levine MD, Josbeno D. Optimizing long-term weight control after
bariatric surgery: apilot study. Surg Obes Relat Dis 2012;8(6):710-715 [FREE Full text] [doi: 10.1016/j.soard.2011.04.231]
[Medline: 21719357]

Sarwer D, Moore RH, Spitzer JC, Wadden TA, Raper SE, Williams NN. A pilot study investigating the efficacy of
postoperative dietary counseling to improve outcomes after bariatric surgery. Surg Obes Relat Dis 2012;8(5):561-568
[FREE Full text] [doi: 10.1016/j.s0ard.2012.02.010] [Medline: 22551576]

Johns D, Hartmann-Boyce J, Jebb SA, Aveyard P, Behavioural Weight Management Review Group. Diet or exercise
interventions vs combined behavioral weight management programs. a systematic review and meta-analysis of direct
comparisons. JAcad Nutr Diet 2014 Oct;114(10):1557-1568 [ FREE Full text] [doi: 10.1016/j.jand.2014.07.005] [Medline:
25257365]

Homan K, Tylka TL. Appearance-based exercise motivation moderates the relationship between exercise frequency and
positive body image. Body Image 2014 Mar;11(2):101-108 [FREE Full text] [doi: 10.1016/j.bodyim.2014.01.003] [Medline:
24529336]

https://www.researchprotocol s.org/2022/10/e39856 JMIR Res Protoc 2022 | vol. 11 | iss. 10 | €39856 | p. 10

(page number not for citation purposes)


https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-115
http://dx.doi.org/10.1186/1479-5868-8-115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22018588&dopt=Abstract
http://rc.rcjournal.com/cgi/pmidlookup?view=short&pmid=12890299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12890299&dopt=Abstract
https://doi.org/10.1123/japa.17.1.17
http://dx.doi.org/10.1123/japa.17.1.17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19299836&dopt=Abstract
http://www.ipenproject.org/documents/methods_docs/Accelerometer_Data_Collection_and_Scoring_Manual_Updated_June2012.pdf
http://www.ipenproject.org/documents/methods_docs/Accelerometer_Data_Collection_and_Scoring_Manual_Updated_June2012.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-1210
http://dx.doi.org/10.1186/1471-2458-14-1210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25421941&dopt=Abstract
https://doi.org/10.1097/00006199-200005000-00007
http://dx.doi.org/10.1097/00006199-200005000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10882320&dopt=Abstract
https://doi.org/10.1177/003151259407800313
http://dx.doi.org/10.2466/pms.1994.78.3.747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8084685&dopt=Abstract
http://dx.doi.org/10.1123/jsep.13.1.50
https://www.cdc.gov/diabetes/ndep/pdfs/8-road-to-health-barriers-quiz-508.pdf
https://doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1037/0022-3514.67.6.1063
http://dx.doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1016/S0022-3999(01)00296-3
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
https://doi.org/10.1016/j.bodyim.2013.09.005
http://dx.doi.org/10.1016/j.bodyim.2013.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24100004&dopt=Abstract
https://doi.org/10.2466/pr0.1982.51.2.663
http://dx.doi.org/10.2466/pr0.1982.51.2.663
https://doi.org/10.1007/s11695-007-9269-x
http://dx.doi.org/10.1007/s11695-007-9269-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18365295&dopt=Abstract
https://www.worldcat.org/title/how-to-score-version-2-of-the-sf-12-health-survey-with-a-supplement-documenting-version-1/oclc/60577051
https://www.worldcat.org/title/how-to-score-version-2-of-the-sf-12-health-survey-with-a-supplement-documenting-version-1/oclc/60577051
https://doi.org/10.1007/s11695-016-2125-0
http://dx.doi.org/10.1007/s11695-016-2125-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26964997&dopt=Abstract
https://doi.org/10.1111/cob.12031
https://doi.org/10.1111/cob.12031
http://dx.doi.org/10.1111/cob.12031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25586734&dopt=Abstract
https://europepmc.org/abstract/MED/21719357
http://dx.doi.org/10.1016/j.soard.2011.04.231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21719357&dopt=Abstract
https://doi.org/10.1016/j.soard.2012.02.010
http://dx.doi.org/10.1016/j.soard.2012.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22551576&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2212-2672(14)01055-7
http://dx.doi.org/10.1016/j.jand.2014.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25257365&dopt=Abstract
https://doi.org/10.1016/j.bodyim.2014.01.003
http://dx.doi.org/10.1016/j.bodyim.2014.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529336&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Feig et d

Abbreviations

GOALS: Gaining Optimism After weight Loss Surgery
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ORBIT: Obesity-Related Behavioral Intervention Trials
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