1duosnue JIoyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

U.S. Department of Veterans Affairs
Public Access Author manuscript
Health Psychol. Author manuscript; available in PMC 2021 May 01.

Published in final edited form as:
Health Psychol. 2020 May ; 39(5): 391-402. doi:10.1037/hea0000835.

Early-phase Study of a Telephone-Based Intervention to Reduce
Weight Regain among Bariatric Surgery Patients

Corrine |. Voils1:2, Rachel Adler?, Elizabeth Strawbridge3, Janet Grubber3, Kelli D. Allen3:4,
Maren K. Olsen3>, Megan A. McVay®, Sridharan Raghavan’8, Susan D. Raffa®>?, Luke M.
Funk1:2

lwilliam S Middleton Memorial Veterans Hospital

2University of Wisconsin-Madison School of Medicine and Public Health
3Durham Veterans Affairs Medical Center

4University of North Carolina-Chapel Hill School of Medicine

SDuke University Medical Center School of Medicine

8University of Florida College of Health & Human Performance
"Veterans Affairs Eastern Colorado Healthcare System

8University of Colorado School of Medicine

9%Veterans Health Administration National Center for Health Promotion and Disease Prevention

Abstract

Objective—This study describes early-phase development of a behavioral intervention to reduce
weight regain following bariatric surgery. We utilized the Obesity-Related Behavioral Intervention
Trials (ORBIT) model to guide intervention development and evaluation. We sought to establish
recruitment, retention, and fidelity monitoring procedures; evaluate feasibility of utilizing weight
from the electronic medical record (EMR) as an outcome; observe improvement in behavioral risk
factors; and evaluate treatment acceptability.

Methods—The intervention comprised four weekly telephone calls addressing behavior change
strategies for diet, physical activity, and nutrition supplement adherence and five biweekly calls
addressing weight loss maintenance constructs. Veterans (N=33) who received bariatric surgery 9—
15 months prior consented to a 16-week, pre-post study. Self-reported outcomes were obtained by
telephone at baseline and 16 weeks. Clinic weights were obtained from the EMR six months pre-
and post-consent. Qualitative interviews were conducted at 16 weeks to evaluate treatment
acceptability. We aimed to achieve a recruitment rate of = 25%, retention rate of = 80%, and have
>50% of participants regain <3% of their baseline weight.

Results—Results supported the feasibility of recruiting (48%) and retaining participants (93%
provided survey data; 100% had EMR weight). Pre-post changes in weight (73% with <3% weight
regain) and physical activity (Cohen’s ds 0.38 to 0.52) supported the potential for the intervention
to yield clinically significant results. Intervention adherence (mean 7.8 calls of 9 received) and
positive feedback from interviews supported treatment acceptability.
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Conclusions—The intervention should be evaluated in an adequately powered randomized
controlled trial.

Registration—Clinicaltrials.gov identifier NCT03246672

Keywords
severe obesity; bariatric surgery; behavioral intervention; pilot study

Introduction

Severe obesity, defined as body mass index (BMI) =35 kg/m? (class II or 111), is associated
with several chronic diseases (Kleinman et al., 2009), decreased quality of life (Kolotkin &
Andersen, 2017), poor mental well-being (Efferdinger, Konig, Klaus, & Jagsch, 2017), and
decreased lifespan (Global et al., 2016). Currently, 15% of Americans have severe obesity
(Flegal, Kruszon-Moran, Carroll, Fryar, & Ogden, 2016). In people with severe obesity,
bariatric surgery in combination with post-operative lifestyle modification is the most
effective treatment for reducing weight, improving comorbid conditions, and enhancing
qualify of life (Gloy et al., 2013; Golzarand, Toolabi, & Farid, 2017).

Although most people experience clinically significant weight loss from surgery, many
regain some of the lost weight (Cooper, Simmons, Webb, Burns, & Kushner, 2015;
Courcoulas et al., 2013; Funk et al., 2017; Sjostrom, 2013). On average, bariatric surgery
patients achieve their nadir approximately one year following surgery and begin to regain
weight thereafter (Voils, Adler, Liu, & Funk, 2017).

Significant weight regain is concerning because it can lead to recurrence of obesity-related
comorbidities (e.g., diabetes, hypertension), revisional bariatric procedures, increased
healthcare costs, and reduced quality of life. In the Scandinavian Obesity Surgery Registry,
comprised of over 26,000 patients who received Roux-en-Y gastric bypass (RYGB), patients
regained an average of 4.8 kg between two and five years following surgery; greater regain
was associated with recurrence of type 2 diabetes (Sundbom et al., 2017).

Nonadherence to recommended lifestyle changes plays a large role in weight regain,
suggesting the need for behavioral intervention. In a cross-sectional study of patients who
had undergone RYGB, weight regain was associated with poor diet quality, physical
inactivity, and lack of nutritional counseling during follow-up (Freire, Borges, Alvarez-
Leite, & Toulson Davisson Correia, 2012). In a cross-sectional telephone survey of patients
who had undergone RYGB two to sixteen years prior, sedentary behavior and lack of
moderate-to-vigorous physical activity were independently associated with weight regain
and maintenance of maximum weight loss (Herman, Carver, Christou, & Andersen, 2014).
Focus group and individual interviews with bariatric surgery patients have revealed that lack
of social support, eating for emotional regulation, and return to previous eating habits
contribute to weight regain (Benson-Davies, Davies, & Kattelmann, 2013; Wood & Ogden,
2015). Behavioral interventions are needed to help people adhere to post-operative lifestyle
changes, thus reducing rates of weight regain and associated negative outcomes following
surgery.
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Most studies of behavioral interventions to reduce weight regain have been conducted in
non-surgical populations. In fact, history or planning of bariatric surgery is often an
exclusion criterion in behavioral weight management intervention trials due to the unique
dietary needs of this population (Sherwood et al., 2013; Voils, Olsen, et al., 2017; Yancy Jr
et al., 2010). The literature on behavioral interventions to reduce weight regain among
bariatric surgery patients is relatively sparse, comprising primarily small, underpowered
efficacy trials. Two systematic reviews evaluated a combined 12 randomized and non-
randomized studies of behavioral interventions to reduce post-operative weight regain
(Rudolph & Hilbert, 2013; Stewart & Avenell, 2016). Most studies had significant
limitations in design and trial implementation. For example, most interventions focused on a
single health behavior, such as limiting caloric intake or increasing physical activity, rather
than the multiple lifestyle behaviors needed to maintain weight loss and health after surgery.
Several randomized controlled trials (RCTs) had sample sizes <85, and only three provided
a pre-specified effect size or power analysis; thus, many were likely underpowered to detect
clinically significant differences. The tested interventions varied in dose, interventionist
training, and timing in relation to surgery. Although one intervention involved acceptance-
based psychological treatment, others were not grounded in theory or a conceptual model.

Previously we developed a conceptual model that distinguishes the psychological constructs
and behavioral skills involved in weight loss initiation versus maintenance (Moils, Gierisch,
et al., 2014). One distinction is between favorable expectations about outcomes, associated
with initiation, versus satisfaction with outcomes, associated with maintenance (Rothman,
2000). Another is that self-efficacy to initiate dietary change is different than self-efficacy to
recover from a relapse or to maintain behavior (Schwarzer & Renner, 2000). The behavioral
focus also differs, with goal setting and implementation intentions used to propel behavior
change, and relapse prevention planning used once new habits have been established.
Finally, social support may be derived primarily from the intervention setting during
initiation (e.g., from similar others in group-based interventions), whereas during
maintenance, the primary source of support is people in the existing social network outside
the intervention setting.

We previously used this conceptual model to develop a weight loss maintenance intervention
for behavioral weight loss in a non-surgical population. In an RCT, outpatients with obesity
underwent a 16-week weight loss intervention focused on calorie and fat restriction (\oils,
Olsen, et al., 2017). Participants who lost at least 4 kg were eligible to be randomized to our
conceptually driven maintenance intervention (N=110) or usual care (N=112). The
intervention was delivered via three group sessions and eight individualized telephone calls
that addressed the aforementioned weight loss maintenance constructs. Over 56 weeks,
participants in the intervention group regained significantly less weight (0.75 kg) than those
in the usual care group (2.36 kg).

Although behavioral interventions have been effective in reducing weight regain in non-
surgical weight loss populations (Kiernan et al., 2012; Sherwood et al., 2013; Svetkey et al.,
2008), it is unclear to what extent they must be modified to address the unique needs of
bariatric surgery patients. Due to the debilitating nature of severe obesity, bariatric surgery
patients typically have lower levels of function prior to surgery and may be unable to engage
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in the same duration, intensity, and types of exercise as the general population of adults with
obesity. Furthermore, patients with severe obesity are more likely to experience pain when
they try to exercise, which can lead them to stop if not adequately managed. These
considerations suggest that patients who undergo bariatric surgery will benefit most from a
graduated physical activity program that addresses their unique physical challenges.

Bariatric surgery patients also have unique dietary behaviors. Surgical patients have reduced
stomach capacity that prevents them from consuming large amounts at one time, and they
are typically advised to consume liquids and solids separately. This counseling can lead to
different meal patterns, with more frequent grazing. Furthermore, bariatric surgery patients
need to consume sufficient protein to preserve lean body mass while in a hypocaloric state
(Moize et al., 2013; Schollenberger et al., 2016).

We aimed to determine to what extent our weight loss maintenance intervention, evaluated
for patients who underwent behavioral weight loss, requires modification for
implementation among bariatric surgery patients. We describe an early-phase study to
evaluate whether the intervention is ready for more rigorous testing in a subsequent,
adequately powered RCT. We sought to establish recruitment, retention, and fidelity
monitoring procedures; evaluate feasibility of utilizing weight from the electronic medical
record (EMR) as an outcome; observe improvement in behavioral risk factors; and evaluate
treatment acceptability.

Study Design

We ground our approach in the ORBIT model of intervention development (Czajkowski et
al., 2015), which comprises four phases: (1) Phase la: define basic elements; (2) Phase Ib
refine: refine for strength and efficiency; (3) Phase Ila proof of concept: establish a clinically
significant signal; and (4) Phase Ilb pilot testing: establish clinically significant signal over
noise. Because our study funding and timing parameters precluded stepwise progression
through these phases, we utilized a hybrid approach that combined goals from multiple
ORBIT phases into a single study. Our goals consistent with Phase 1b were to (1) ensure that
we have the appropriate treatment components and (2) assess treatment acceptability. Our
goals consistent with Phase Ila were to (1) develop the treatment manual, training materials,
and fidelity monitoring procedures, and (2) evaluate whether the intervention can produce a
clinically significant improvement in behavioral risk factors. Our goals consistent with Phase
I1b were to (1) evaluate our recruitment and retention methods and (2) evaluate feasibility of
using weight from the electronic medical record (EMR) as an outcome. To achieve these
goals, we conducted a single-group, pre-post design study applied to a small sample,
supplemented with post-intervention qualitative interviews. The pre-post design is consistent
with Phase Ila of the ORBIT model.

To achieve our study goals in the funding period of one year, we designed an abbreviated
version of the intervention that was 16 weeks in duration. Quantitative outcomes were
assessed at baseline and 16 weeks, and qualitative interviews were conducted within one
week of the 16-week outcome assessment.
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This study was conducted in the Veterans Affairs Healthcare System (VA), which provides
bariatric surgery to approximately 500 patients per year across 21 sites (Gunnar, 2017). The
bariatric surgery programs offer four to five follow-up in-person visits in the first post-
operative year and annual visits thereafter. Many veterans live a great distance from the
facility at which they undergo surgery, providing a barrier to receiving the recommended
follow-up care from the surgical team (Eisenberg et al., 2017). Even if patients are willing to
travel a great distance, the frequency (i.e., annually after the first year) of follow-up may be
insufficient to provide adequate behavioral skills counseling for patients to initiate and
maintain the recommended, life-long lifestyle changes. To increase access and enable more
frequent contact, we designed this intervention to be delivered by telephone.

This early-phase study was conducted from the VA hospital in Madison, WI. Approval was
obtained from the University of Wisconsin Institutional Review Board (#2016-1433). Four
VA hospitals with at least 20 bariatric surgery cases annually were selected for recruitment:
Ann Arbor, MI; West Roxbury, MA; Long Beach, CA; and Palo Alto, CA.

The first participant was enrolled in January of 2018, and the final outcome assessment was
conducted for the last enrolled participant in June of 2018. No changes were made to
eligibility criteria or measurements after study commencement. There were no interim
analyses or stopping rules.

Intervention Refinement

We identified the didactic content needed to address the unique dietary requirements of this
patient population and the optimal time to begin our intervention in two ways: 1) We held a
conference call with the bariatric surgeon and at least one other bariatric team member (e.g.,
registered dietitian (RD), nurse practitioner) at each participating site to inquire about post-
operative usual care for bariatric surgery patients; and 20 We utilized data from a separate
qualitative study to evaluate patient and provider experiences with severe obesity treatment
decision making in the VA healthcare system (Jolles et al., 2019).

Intervention materials developed for this study include a patient workbook and an
interventionist manual. Patient workbooks were mailed to participants prior to their first
intervention call. The intervention manual included instructions and telephone scripts for the
interventionist. This abbreviated intervention comprised four weight loss initiation calls
delivered weekly followed by five weight loss maintenance calls delivered biweekly; each
call had a planned duration of 30-45 minutes. The number and frequency of calls were
feasible to deliver within the study funding period and allowed us to establish fidelity
monitoring procedures.

Based on our conversations with the bariatric teams, we assumed that participants had
received didactic content on, and initiated, lifestyle changes since surgery. However, because
our conceptual model of weight loss maintenance specifies that participants should re-
initiate weight loss skills if they exceed a pre-specified weight threshold, we taught
participants weight loss behavioral skills, including goal setting, action planning, and self-
monitoring. These skills were imparted during four calls addressing post-surgical lifestyle
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changes (see Supplemental Information 1 for content): meal timing and hydration (call 1);
protein intake and carbohydrate quality (call 2); exercise and lifestyle physical activity (call
3); and vitamin and mineral supplements (call 4). During each call, the RD probed the
participants for recommendations they remembered receiving from their bariatric teams and
for current habits related to that call’s topics. The RD then provided key concepts in a
conversation format. After the RD felt the participant understood the didactic content, she
invited the participant to create a goal, action plan, and monitoring plan related to the topic
and to write them in their workbook. The RD reviewed goal progress and invited participants
to update their goals at the beginning of each subsequent call before introducing new
content.

The remaining five calls—delivered every two weeks—focused on weight loss maintenance
constructs based on our conceptual model (Moils, Gierisch, et al., 2014): satisfaction with
outcomes of weight loss, relapse prevention, weight self-monitoring, and social support.
During each maintenance call, the RD reviewed responses from the previous call and asked
participants if they wanted to update the information, such as by formulating a new relapse
prevention plan.

Training, Intervention Delivery, and Fidelity

At study start, the study bariatric surgeon (LF) delivered a one-hour didactic session with
accompanying slides to the entire study team. This instruction included the types of bariatric
procedures, complications associated with each, and recommended post-surgical lifestyle
changes. A registered dietitian (RD) was chosen to deliver this intervention given the
considerable knowledge needed to instruct patients about macronutrients, vitamins, and
minerals. RDs are also aware of the importance of physical activity and can be taught how to
deliver physical activity intervention. The RD obtained and reviewed a list of vitamin and
mineral supplements, methods of obtaining them through VA pharmacy, and side effects
from a VA bariatric pharmacist. The RD received training in the behavioral principles
underlying the intervention from a social psychologist (CV).

To promote intervention fidelity, the telephone scripts were programmed into the VA
Research Electronic Data Capture (REDCap) system. This allowed keyboard entry and
enabled the interventionist to review responses from previous calls. The RD audiorecorded
all calls. Each week, the study investigators and RD met for one hour to review a subset of
recorded calls. The investigators completed fidelity checklists corresponding to each call’s
content and provided feedback to the RD. After the first few participants were enrolled, the
team made small changes to the telephone scripts to improve participant comprehension of
intervention content.

Participant Recruitment and Enroliment

Veterans were eligible for the study if they had bariatric surgery (RYGB or laparoscopic
sleeve gastrectomy; SG) between January 1, 2016 and June 30, 2017 at one of the four
recruitment sites. Patients were targeted for enrollment approximately one year post-surgery
as the VA bariatric surgery teams and previous studies identify this as a high-risk time point
for beginning weight regain (Courcoulas et al., 2013; Voils, Adler, et al., 2017).
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Furthermore, patients are likely to lose weight in the year following surgery regardless of
adherence to recommended lifestyle changes due to the anatomical changes resulting from
surgery.

To identify potentially eligible patients, we applied an algorithm including International
Classification of Diseases (ICD-9, ICD-10) and Current Procedural Terminology (CPT)
codes from a previous study (Maciejewski et al., 2016) to data from the VA Corporate Data
Warehouse (CDW). Study personnel conducted chart review to confirm that patients
underwent bariatric surgery for the purpose of weight loss. The four bariatric teams were
asked to provide patient lists for the recruitment timeframe for comparison to the data pull
and chart review; this information provided information on the best source of potential
participants for a future RCT. For recruitment into this early-phase study, study personnel
determined patient eligibility using data pull and subsequent chart review rather than the site
operative lists.

The study team mailed recruitment letters to patients, targeting an equal number of patients
per site. At least one week later, the study team placed a screening and recruitment
telephone call. Eligibility criteria assessed by telephone included English speaking, regular
access to a telephone, no current cancer, no hearing impairment, and willingness to have
calls audiorecorded. At the end of the recruitment call, patients provided verbal consent and
were scheduled for a baseline assessment call. Within one week of consent, a research team
member placed a separate telephone call to complete baseline measures. Approximately one
week later, the RD delivered the first of nine intervention calls. For the weekly intervention
calls, the call window was +/— four days from the target date; for the biweekly maintenance
calls, the window was +/- seven days. If a participant could not complete a call within the
call window, the content was covered during the next call window. Approximately 16 weeks
from baseline (two weeks following the target date for the last intervention telephone call),
study personnel conducted an outcome assessment by telephone.

Demographics and disordered eating habits were obtained during the baseline call; all other
measures were obtained at baseline and 16 weeks. Participants received $25 for each
assessment (up to $50 total). Because this was an early-phase study for which EMR weight
was considered the primary outcome, assessors were not blinded.

We assessed disordered eating habits to determine if we would need to address this issue in a
future RCT (e.g., by making referrals to psychology or including appropriate intervention
content). We administered the 16-item Eating Disorder Examination (Beglin, 1994; Grilo,
Henderson, Bell, & Crosby, 2013), which has been validated in a bariatric surgery
population (see Supplemental Information 2 for content).

Dietary intake was assessed by a single-day, multiple-pass, 24-hour diet recall (Davis et al.,
2015; Jonnalagadda et al., 2000; Steinfeldt, Anand, & Murayi, 2013). A study team member
conducted the diet recalls, which consisted of five sets of questions designed to obtain
detailed information on foods consumed the prior day. Dietary information collected
included type of food, amount, brand, and preparation method. Daily physical activity was
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assessed with the International Physical Activity Questionnaire — Short Form for Telephone
(Lee, Macfarlane, Lam, & Stewart, 2011) (Supplemental Information 2).

Maintenance and recovery self-efficacy for diet and physical activity were assessed
following the methods of Schwarzer (Schwarzer, 2008) and using items that we created in a
previous study (Voils, Olsen, et al., 2017) (Supplemental Information 2). Satisfaction with
outcomes was assessed with a 9-item measure developed by Baldwin (Baldwin, Rothman, &
Jeffery, 2009), and social support for diet and physical activity were assessed with measures
developed by Ball and Crawford (Ball & Crawford, 2006) and adapted for this study
(Supplemental Information 2).

Due to lack of a valid, reliable method for measuring frequency of weight self-monitoring,
we created a single item for this study: “During the last four months, how often did you
weigh yourself?” Response options were daily, nearly every day, 3 or 4 times a week, once
or twice a week, 2 or 3 times a month, once a month, less than once a month, or never. To
evaluate the feasibility of using EMR weight as an outcome, we ascertained all available
EMR weights from six months prior to consent through six months post consent via a query
of the VA national CDW.

Due to the minimal risk nature of this study, adverse events were not systematically
assessed. Instead, participants had the opportunity to mention any health concerns during
their intervention calls, outcome assessment, or qualitative interview. No participant reported
an adverse event.

Qualitative Interviews

At the end of the 16-week assessment telephone call, participants were asked to participate
in an optional qualitative interview to discuss their experience in the study. Within two
weeks of the 16-week assessment call, the principal investigator (CV) or a study team
member trained in qualitative data collection conducted structured interviews with a subset
of participants to assess intervention acceptability. Questions addressed: frequency and
content of follow-up appointments with the bariatric team and primary care provider; needs
unmet by clinical care; workbook content and mode of delivery; recall and relevance of the
four maintenance constructs (i.e., satisfaction with outcomes, weight monitoring, relapse
prevention, social support); and intervention dose (i.e., duration, frequency, and amount).
The interviewers recorded all conversations. To facilitate rapid analysis, the interviewers
took notes on a standardized form that was organized by topic; these notes served as data for
analysis, with audiorecordings consulted as needed.

Analysis Plan

Our analysis plan included: validation of the bariatric surgical case identification data pull
algorithm; calculation of recruitment, retention, and adherence rates; calculation of pre-post
differences in outcomes; and content-analysis of qualitative interview notes. Our
predetermined target sample size was 30, which we determined would be sufficient to
evaluate feasibility of study processes and treatment acceptability (Leon, Davis, & Kraemer,
2011). All calculations were performed using SAS version 9.4 software (Cary, NC).
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To determine how to identify patients who received surgery for weight loss accurately, we
compared the data pull algorithm to 1) operative lists provided by two bariatric teams and 2)
manual chart review by a study team member. When discrepancies were present, we utilized
chart review to make a final determination.

We calculated recruitment rate as the number of participants who provided consent divided
by the number called. Our a priori criterion was 25%, which we deemed sufficient
considering that ~500 patients receive surgery per year in the VA healthcare system and that
we would likely need to recruit 150-180 patients over an 18-month period in a future RCT.
We tabulated reasons for refusal and ineligibility to inform eligibility criteria or recruitment
processes for a future RCT.

We calculated the retention rate for survey data as the number of participants who completed
16-week assessments divided by the number who started the intervention. We did not call
participants for 16-week outcome assessments if they did not receive at least one
intervention telephone call. Because our goal was not to infer efficacy, we did not follow
standard RCT methods in which outcomes are sought from everyone who provides baseline
measures and are analyzed as intent-to-treat (ITT), regardless of intervention adherence. Our
a priori criterion for follow-up outcome assessments was 80%, a common criterion in weight
management studies (Yancy Jr et al., 2010; Yancy et al., 2015).

Retention for the weight outcome was defined as the number of participants who had both a
baseline and a 16-week follow-up EMR weight out of all participants with a baseline EMR
weight. Baseline weight was defined as the closest EMR weight measured prior to baseline.
The 16-week follow up weight was defined as the post-baseline weight measured closest to
the date of follow-up. Feasibility of using EMR weight as an outcome of a future RCT
requires participants to have at least one weight measurement in each six-month period (i.e.,
pre- and post-consent). We removed clinically implausible and same-day duplicate weights
prior to analysis. Means and standard deviations were calculated from these observed
weights.

For self-report measures, we followed standard protocols for calculating total and subscale
scores and addressing outliers. We calculated IPAQ scores for weekly metabolic minutes of
walking, moderate-intensity physical activity, vigorous-intensity physical activity, and total
physical activity.

For self-reported weight, behavioral risk factors, and conceptual model constructs, we
calculated means and standard deviations at baseline and 16 weeks for all participants with
data at that time point. To determine evidence of clinically significant outcomes, we
calculated the effect size of the pre-post difference and 95% confidence intervals. Effects
were considered significant if the CI did not include 0. We performed these calculations
using the SAS %effect_size macro for the one group pretest-posttest design and pooled
standard deviations of raw scores (Kadel & Kip, 2012). We did not calculate inferential
statistics because statistics based on small sample sizes are unlikely to reflect population-
based estimates (Kraemer, Mintz, Noda, Tinklenberg, & Yesavage, 2006; Leon et al., 2011).
Because weight loss of >3% is considered clinically significant (Jensen et al., 2014), we
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considered regain of <3% as evidence of weight loss maintenance. We calculated the
proportion of participants who regained <3% of their baseline weight. Our goal was that >
50% of participants would regain < 3% of their baseline weight, acknowledging that this
magnitude of regain would be unusual over four months. There is no clinical guideline or
published literature suggesting an appropriate threshold for this short time period. For the
behavioral risk factors (diet and physical activity) and conceptual model constructs, we
aimed for effect sizes that differed from 0.

For intervention adherence, we calculated the mean and standard deviation of the number of
intervention calls completed. Intervention adherence is one metric for treatment
acceptability, as high nonadherence might signal that the dose is suboptimal or content is
inappropriate (\Voils, King, et al., 2014).

We conducted rapid analysis of the qualitative interview data, content-analyzing the notes
from the structured interview templates (Gale et al., 2019). Two coders generated a priori
codes to represent themes corresponding to the template sections. Using five completed
templates, they also generated emergent codes to summarize any data not captured by the a
priori coding scheme. The two investigators discussed the codes and their definitions until
they achieved consensus. One investigator applied the a prioriand emergent codes to the
remaining templates, consulting to clarify notes when necessary. The investigators generated
a summary of each section of the template to reflect representation of participant responses.

Results

Validation of Data Pull Algorithm

The EMR data pull yielded 254 patients. After performing chart review of these patients, we
excluded 47 (19%): 14 due to re-operative bariatric surgery, 28 due to surgery for reasons
other than weight loss, and 7 for other reasons (see left side of Figure 1). The two site
operative lists identified additional patients (n=6) who received surgery but were not
captured by the data pull (\Menn diagram on right side of Figure 1). The data pull identified
patients eligible for the study that did not appear on the two site operative lists (n=9); the
eligibility of these patients was confirmed via chart review, and these patients were
considered appropriate for recruitment.

Recruitment

We mailed recruitment letters to 81 patients (Figure 1); we stopped at 81 and did not attempt
to call 12 of these 81 patients because we had achieved our target sample size. Of the 69
patients for whom telephone screening was attempted, we obtained consent from 33 (48%)
and baseline measures from 30 (43%). We anticipated recruiting over a four-month period
but condensed to a six-week period due to a regulatory delay. Among the 30 participants
with baseline measures, the average age was nearly 57 years, 73% were White, and 80%
were male. Other baseline characteristics are presented in Table 1.
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Retention for Outcomes

We reached 28/30 participants for 16-week follow-up telephone assessments (93% retention
for survey outcomes). All participants had a least one weight measured in the six months
prior to consent and in the six months post-consent. From six months prior to consent to six
months post-consent, all participants had multiple weights (mean=8.1 and median=7)
recorded in the EMR, with a mean of 4 (median=3) during the six months after baseline. The
closest weight prior to consent was measured a median of 32 (interquartile range 11-56)
days prior to baseline. The post-baseline weight closest to the 16-week telephone follow-up
was measured a median of 107 (interquartile range 91-134 days) post-consent.

Intervention Delivery and Adherence

After listening to the recorded intervention calls for the first few participants, we recognized
that participants had been overexerting while exercising, leading to subsequent periods of
inactivity We thus changed the physical activity portion of the intervention by adding
language to the script to teach the concept of activity pacing, which involves setting a
specific time limit on activity, stopping before pain or other symptoms emerge, and taking a
rest before engaging in further activity.

We made two additional observations that did not result in changes in the current study but
will inform a future RCT. The first was that one call was insufficient to address each lifestyle
topic. For example, some participants knew neither the goal for daily protein intake nor how
much they were consuming. Similarly, we learned that one call was insufficient to address
carbohydrate quality and challenges incurred with physical activity pacing.

A second observation was that some participants listed medication and pain reduction as
well as physical health (e.g., blood pressure and blood sugar) and mental health (e.g.,
depression) improvements as outcomes with which they were satisfied. These outcomes are
not reflected in the satisfaction with outcomes measure that we used, which was developed
in a non-surgical population (Baldwin et al., 2009).

Twenty-nine participants participated in the first intervention telephone call. Among these
participants, the mean number of calls received (out of a maximum of 9) was 7.8 (SD=1.3,
median=8, min=4, max=9). The mean duration of the four initiation calls was 31.8 min
(SD=9.1 min) and of maintenance calls was 21.6 min (SD=7.6 min). All participants who
received < 9 calls missed calls due to the difficulty of scheduling the weekly initiation calls
in a narrow window (+/- 4 days) rather than dropout/withdrawal from the intervention.

Signal of Effect

Table 2 presents means at baseline and at the 16-week follow-up for EMR and self-reported
weight, macronutrients, physical activity, and constructs related to our conceptual model.
Participants maintained their weight loss during the short intervention: 73% (22 of 30)
regained less than 3% of their baseline weight over the 16-week study period. Participants
also reported increasing their walking, moderate, and total physical activity as measured by
the IPAQ (ES 0.38 to 0.52), presented in Table 2 in metabolic minutes per week. Participants
reported increases in family support for diet and physical activity (ES 0.53 and 0.46,
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respectively). Frequency of self-weighing increased, stayed the same, and decreased for
approximately 47%, 30%, and 17% of participants, respectively. Daily nutrient intake did
not change significantly from baseline, nor did self-efficacy or friend support for diet and
physical activity.

Treatment Acceptability

Qualitative interviews were conducted with 22 participants. Participants appreciated the
opportunity to relearn instructions provided by the bariatric team members; some
participants were particularly appreciative of the intervention because they did not attend all
recommended follow-up visits with the bariatric teams due to travel distance. Some
participants found that the calls began as they were beginning to fall into old unhealthy
habits and thus thought the timing was appropriate, whereas others would have appreciated
earlier intervention (6—-9 months post-surgery) before they started to slip into old habits.
Most participants reported that they found the calls on protein, hydration, and vitamin and
mineral supplementation most helpful. In the initiation calls, participants appreciated
learning how to set short-term behavioral goals to help them achieve or maintain their long-
term weight loss goals. In the maintenance calls, participants found it helpful to think about
satisfaction with outcomes because “these things are more important than the number itself.”
They increased their frequency of self-weighing and navigated their high-risk situations
successfully as the result of pre-planning. A few participants did not find it helpful to plan
for high-risk situations because they were entrenched in new healthy habits and did not
perceive risk of relapsing. All but one person identified a support person. Although a few
participants selected an adult child, coworker, or friend as a support person, most
participants selected a spouse/partner. Many participants consulted the study materials
between intervention calls, and all reviewed them with the RD during calls. Some
participants reported that they would appreciate receiving the materials electronically instead
of as a hard copy by mail. Regarding dosing, participants appreciated more frequent contact
initially but would have preferred less frequent long-term follow-up. They found the call
duration to be adequate. A few participants expressed the desire for longer call windows due
to scheduling difficulties.

Discussion

Through this early-phase study, we evaluated the feasibility of several study processes,
including recruitment, retention, intervention delivery, and using weight from the EMR as an
outcome. We were able to enroll patients in a relatively short time period (30 patients over
six weeks) and met our a priori criterion of 25%. Investigators often must balance the
number of people available to recruit, the number of full-time employees available, and the
need to make up for unforeseen regulatory delays. Although we were able to shorten our
recruitment period from four months to six weeks to adhere to our funding timeline, the
recruitment rate likely would not be sustainable in a larger study for two reasons. First, VA
surgeons perform ~500 cases per year, and the number of cases varies by month, limiting the
pool of patients available for recruitment each month. Second, with a more aggressive
recruitment rate, one interventionist would need to make more intervention calls than would
be possible in one month. By enrolling a smaller number of participants per month at a
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steady rate throughout a trial (e.g., 10), the workload would be feasible for a single
interventionist throughout the RCT.

We also met our a priori criterion for retention of 80%, achieving 93% for survey outcomes
and 100% for EMR weight. A caveat of these promising results is that the recruitment or
retention rates may differ in a randomized pilot RCT. Lower recruitment and retention rates
may be observed in an RCT study because participants may be disappointed at their
randomization assignment, particularly for control participants. However, in our previous
trial of weight loss maintenance following behavioral weight loss (Moils, Olsen, et al., 2017),
retention was higher for usual care than intervention (90% vs. 80%), perhaps because
intervention participants who were less successful did not want to disappoint study
personnel.

We also observed high adherence to the intervention and received positive feedback from
participants in qualitative interviews, indicating high treatment acceptability. Participants
were able to implement the behavioral skills and desired contact that is more frequent
initially and then reduces in frequency as they successfully maintain their weight loss.
Because several participants desired contact sooner after surgery than we provided,
investigators should consider recruiting participants earlier (e.g., 6-9 months post-surgery).

Descriptive differences in the pre- and post-measures were as expected for weight, physical
activity, and family social support for diet and physical activity. The improvement in
physical activity is promising, as physical activity is important for weight loss maintenance
(Schoeller, Shay, & Kushner, 1997). Whether changes in these outcomes occur more among
intervention than control participants, and whether they mediate the effect of the intervention
on weight regain, needs to be evaluated in an adequately powered RCT. Dietary intake,
particularly protein intake, did not increase as expected. As we learned, many participants
focused on measuring but not increasing protein intake. Furthermore, we conducted a 24-
hour dietary assessment on only one day instead of the recommended three days, which may
not capture dietary intake accurately (Jonnalagadda et al., 2000). In a future RCT it will be
important to address dietary intake over a longer period and to assess dietary recall over
three days.

In addition to supporting feasibility, acceptability, and signal of an effect, this early-phase
study taught us several lessons to inform a larger, adequately powered RCT. First, the data
pull from the EMR vyielded 19% of patients who were ineligible because they received
bariatric surgery for reasons other than weight loss. This suggests that investigators
attempting to recruit from this population will need to supplement EMR data pull with at
least one other method, such as manual chart review, as we utilized, or patient screening
questions. Review of surgical notes in the EMR will ensure accuracy of information.

A second lesson learned is that we need to allow more time to teach recommended lifestyle
behaviors and allow participants to practice behavioral skills. Mastery of education and
behavioral skills related to weight loss (i.e., goal setting and self-monitoring of dietary
intake) is important so that patients can re-engage in weight loss efforts when they start to
regain weight.
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A third lesson learned was that, despite our high intervention adherence rate, we need to
schedule all calls further apart and with longer windows (e.g., +/— one week) to facilitate
scheduling and allow patients sufficient time to practice newly learned behavioral skills. In
our previous trials that used telephone as a primary mode of delivery, contact was made
monthly or every two months, and adherence was high [mean of 7.3 out of 8 calls received
in one trial (Voils, Olsen, et al., 2017); mean 7.9 out of 9 in another (Voils et al., 2013)]. Key
to these high adherence rates, we believe, is scheduling flexibility and having a scheduling
window of +/- one week around the target date for each intervention contact.

A fourth lesson relates to a variety of issues around construct measurement. One is that the
Short IPAQ does not capture the variety of activities in which the bariatric surgery
population engages. Alternative measurements include the long IPAQ or a more objective
method such as an accelerometer. Investigators may consider budgetary constraints and
specification of physical activity as a primary versus secondary outcome when making this
decision. A second measurement issue is that a few social support subscales produced
reliability estimates below conventional standards for acceptability (i.e., <.70). We observed
similar coefficients in previous research involving weight management in a non-surgical
population (\oils et al., 2016). Further psychometric work is needed to ensure that the
measures are reliable and valid in these populations. A third measurement issue is that the
satisfaction with outcomes measure does not include issues specific to this population,
including medication, pain reduction, and physical and mental health improvements; items
should be added to capture these outcomes. A fourth measurement issue is that a single 24-
hour recall is not optimal for estimating dietary intake. An optimal protocol would include at
least one weekday and weekend day at each assessment period (Moshfegh et al., 2008). A
final measurement issue is that, although use of EMR-captured weight is consistent with a
pragmatic trial approach, reviewers may be unwilling to accept it as a primary outcome due
to concerns about missing data, incorrect entries, or patients leaving the healthcare system.
For shorter-term studies, alternative outcomes might include obesity-specific quality of life,
either as a total score or a specific subscale such as physical function. For longer-term
studies, alternatives might include remission of obesity-related comorbidities, mortality, or
healthcare utilization.

Lessons from our early-phase study may not generalize to other settings. First, the method
for identifying patients who had bariatric surgery may not generalize to different EMR
systems. Second, the feasibility and acceptability of delivering a telephone-based
intervention may not generalize to bariatric surgery programs that have a small catchment
area where frequent, in-person follow-up is possible and preferred. Third, the VA bariatric
surgery patient population is mostly male, many of whom have psychiatric comorbidities.
Predominantly female patient populations may react differently to our intervention.

Taken together, results of this early-phase study inform plans to seek funding for an
adequately powered RCT. One possible design is a two-arm trial comparing the intervention
to a usual care comparator; this would be consistent with the research question and
appropriate given that no alternatives are currently implemented in clinical care (Freedland
et al., 2019). Stratifying randomization by surgical weight loss will be important as early
surgical weight loss predicts long-term weight loss (Hindle, de la Piedad Garcia, & Brennan,
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2017). Although we evaluated the feasibility of using weight as a primary outcome, other
constructs could be considered as primary outcomes, such as physical function given its
responsiveness to change in the bariatric surgery population (Kolotkin, Crosby, Gress, Hunt,
& Adams, 2009). Given participants’ desire to have more frequent contact initially and the
amount of education and skills training needed after surgery to promote life-long behavior
changes, the intervention could be delivered more frequently initially (e.g., biweekly) and
then decrease in frequency (e.g., monthly and then bimonthly) as participants master
behavioral weight loss maintenance skills.

In summary, this non-randomized, early-phase study allowed us to develop an accurate
method of identifying eligible patients, evaluate recruitment and retention processes, refine
intervention content, establish treatment acceptability to participants, and establish
feasibility of collecting an outcome from the EMR. An adequately powered RCT is
warranted to determine if the intervention yields clinically meaningful reductions in weight
regain among patients who receive bariatric surgery compared to a comparator group who
does not receive this intervention. With promising results, such an intervention could be
implemented in clinical care to maximize long-term weight loss and associated outcomes
resulting from bariatric surgery.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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counted in the “Eligible at phone screen” and “Provided verbal consent” boxes of this figure.
b Not Chart Reviewed

Health Psychol. Author manuscript; available in PMC 2021 May 01.




1duosnue Joyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

\oils et al. Page 20

Table 1

Baseline Demographic and Clinical Characteristics”

Characteristic (N=30)
Age, years, M(SD) 56.9 (10.0)
Race
White, N(%) 22 (73.3%)
Black, N(%) 4 (13.3%)
Multiracial/Other, N(%) 2 (6.7%)
Hispanic ethnicity (N%) 2 (6.7%)
Female, N(%) 6 (20.0%)
High school graduate or above, N(%) 30 (100.0%)
Employment Status
Working full or part-time, N(%) 12 (40.0%)
Retired, N(%) 12 (40.0%)
Unemployed, N(%) 1(3.3%)
Other/Disabled, N(%) 5 (16.7%)

Nearest VA hospital/clinic very or somewhat convenient, N(%) 27 (90.0%)

Disordered Eating Habits

Dietary restraint 3.6(2.3)
Shape/Weight overvaluation 15(2.1)
Body dissatisfaction 14(2.1)

Weight at surgery, Ib, M(SD)b 284.3 (59.0)

Surgical weight loss (bariatric surgery-baseline), Ib, M(SD)b 69.4 (358)

Surgical weight loss (bariatric surgery-baseline), %, M(SD)” 23.7(94)
BMI at surgery, kg/m?, M(SD)b 43.1 (7.6)

BMI at baseline, kg/m?, M(SD)b
Based on medical record weight and height[7 327(6.1)
31.9 (6.0)

Based on self-reported weighta and medical record heightb

Note. BMI=body mass index.

aBaseIine is the point of study enrollment (9-15 months after surgery). All data points, except weight and height (used in calculation of BMI) from
the electronic medical record, were collected during the baseline telephone call, which was 1-8 days after the screening telephone call.

b . . . .
Based on weight(s) obtained from the electronic medical record.

Missing data: Baseline BMI based on self-report (n=1); race (n=2); ethnicity (n=1); convenience of nearest VA hospital (n=1).
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Table 2

Baseline and 16-Week Follow-up Means and Effect Sizes for Outcomes

Qutcome Reliabilitya BasdlineM (SD) 16-Week Follow-up M (SD)  Effect Size (95% CI)b

nla 214.9 (44.3) 213.7 (43.1) -0.03 (-0.13, 0.07)

Medical record weight (Ib)c

1duosnue Joyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

Self-reported weight (Ib) n/a 206.3 (35.7) 208.3 (44.3) 0.06 (-0.04, 0.16)
Daily nutrientsd n/a

Protein intake (g/day) 71.5 (26.2) 71.6 (22.8) 0.00 (-0.40, 0.40)

Carbohydrate intake (g/day) 144.4 (74.3) 141.6 (67.2) -0.07 (-0.51, 0.37)

Dietary fiber intake (g/day) 4.3(3.6) 3.2(4.7) -0.28 (-0.81, 0.24)

Total fat intake (g/day) 62.8 (31.7) 74.6 (48.3) 0.30 (-0.25, 0.85)
Physical activity (metabolic minutes/week)e na

Walking 821.4 (965.5) 1271.7 (1221.0) 0.38 (0.07, 0.69)

Moderate intensity physical activity 342.7 (450.0) 893.4 (1371.3) 0.52 (0.06, 0.97)

Vigorous intensity physical activity 1124.0 (1445.2) 1424.3 (1636.9) 0.23 (-0.25, 0.72)

Total physical activity 2288.0 (1942.7) 3589.4 (3237.8) 0.49 (0.11, 0.86)
Recovery self-efficacy

Diet 68 3.3(0.6) 3.4 (0.6) 0.25 (-0.36, 0.85)

Physical activity 73 3.3(0.5) 3.3(0.7) 0.10 (-0.36, 0.57)
Maintenance self-efficacy

Diet 93 3.3(0.5) 3.4(0.5) 0.26 (-0.13, 0.65)

Physical activity 93 3.3(0.6) 3.4 (0.5) 0.25 (~0.10, 0.60)
Satisfaction with outcomes 92 25(1.5) 26(1.3) 0.22 (-0.02, 0.46)
Social supportf

Family support-diet .83 31(11) 3.6 (1.0) 0.53 (0.22, 0.84)

Family sabotage-diet 49 2.1(0.8) 2.0(0.9) -0.18 (-0.69, 0.32)

Family support- physical activity 72 2.7(0.8) 3.0(0.9) 0.46 (0.13,0.78)

Family sabotage- physical activity .38 2.0(0.7) 2.0(0.7) 0.06 (-0.38, 0.49)

Friend support-diet .82 2.7(1.0) 2.9(0.9) 0.16 (-0.29, 0.62)

Friend sabotage-diet .50 2.1(0.8) 23(11) 0.28 (-0.22, 0.78)

Friend support-physical activity .89 25(11) 2.8 (1.0) 0.24 (-0.16, 0.63)

Friend sabotage- physical activity .52 1.8 (0.7) 2.1(0.7) 0.38 (-0.23, 0.99)
Frequency of weight monitoring (n (%)) n/a

Daily 8 (26.7%) 11 (39.3%) -

Nearly every day 9 (30.0%) 3 (10.7%) -

3 or 4 times a week 3 (10.0%) 6 (21.4%) -

Once or twice a week 2 (6.7%) 6 (21.4%) -

2 or 3 times a month 5 (16.7%) 1(3.6%) -

Once a month 1(3.3%) 1(3.6%) -
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Qutcome Reliabilitya BasdlineM (SD)  16-Week Follow-up M (SD)  Effect Size (95% CI)b

Less than once a month 2 (6.7%) 0 (0.0)%

Abbreviations: M=mean, SD=standard deviation, Cl=confidence interval, n/a=not applicable

Note. N=30 participants completed the baseline survey and, of those, N=28 completed 16-week follow-up surveys. Outcome data on self-reported
weight were missing at baseline (n=1). At 16 weeks, there were missing data (n=1) for each daily nutrient intake outcome.

aReIiabiIity was assessed with Cronbach’s alpha.

b. . . . ] . .

The SAS macro %effect_size for one group pretest-posttest design was used to calculate effect sizes and 95% confidence intervals (Kadel & Kip,
2012). Calculations were restricted to participants with both baseline and 16-week data and utilized standard deviations of raw scores (rather than
standard deviations of change scores).

CN:SO for baseline and 16-week electronic medical record (EMR) weight. Baseline EMR weight represents the mean of participants’ weights
measured closest, but prior, to baseline. 16-week EMR weight represents the mean of participants’ weights measured closest to 16 weeks post-
baseline.

dObtained via Food Processor Nutrition Analysis software.

EMetaboIic minutes per week estimated from the Short Form of the International Physical Activity Questionnaire-Short for Telephone (Lee et al.,
2011).

fN=29 (baseline) and N=25 (16-week follow-up) participants reported having family in which to confide. N=22 (baseline) and N=14 (16-week

follow-up) participants reported having a friend in which to confide. There were additional baseline missing values (n=1) for each of the four friend
social support subscales. Reported means and standard deviations for the social support measures are based on these reduced sample sizes.
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