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A B S T R A C T

Nearly half of Veterans have obesity, fueling chronic diseases. The Department of Veterans Affairs (VA) offers an
evidence-based behavioral weight management intervention called MOVE!, mostly delivered through in-person
group sessions. Few eligible Veterans participate due to factors like distance and preferences, mirroring barriers
in the general population. Practical alternatives to standard in-person programs are needed to improve access
and engagement. A self-directed lifestyle intervention called D-ELITE—delivered through pre-recorded videos by
DVD or online streaming—previously efficacious in a general primary care population, may provide such an
alternative. This pragmatic clinical trial will evaluate whether D-ELITE improves weight and general health
status among Veterans with obesity, relative to VA usual care. The yearlong intervention includes one or-
ientation by phone, supplemental lifestyle coaching primarily via technology-based messages, 12 DVD or online
streaming sessions over 3 months, and continued self-directed weight management for months 4–12.
Participants use MyFitnessPal.com or paper booklets for self-monitoring weight, diet, and physical activity.
Follow-up assessments at 12 and 24 months are administered by mail or phone. The study hypothesis is that
compared with usual care, D-ELITE will lead to greater improvements in 12-month weight loss, per VA electronic
health records, and general physical health status, assessed using the self-reported SF-12 physical composite
score. We will also explore D-ELITE's effects on secondary biometric (e.g., HbA1c) and intermediate (e.g., diet)
outcomes, reach, and budget impact. If effective, D-ELITE will offer a potentially scalable, low-cost alternative to
VA's existing weight loss interventions by mitigating barriers presented by distance and technology.

1. Introduction

Nearly half of Americans are predicted to have obesity by 2030 [1],
fueling chronic disease burden [2]. Because most Veterans receiving

healthcare from the Department of Veterans Affairs (VA) have obesity
(41%) or are classified as overweight (37%) (vs. 38% and 13% of the
general population) [3], they should receive behavioral weight man-
agement interventions that promote healthy diet and exercise. Such
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programs can produce clinically meaningful weight loss, reducing
chronic disease risk [4].

VA widely offers its evidence-based behavioral weight management
program called MOVE! [5], which supports healthy diet and physical
activity, primarily through in-person group visits [6,7]. Like behavioral
weight management programs in the general population [4], nearly
one-third of Veterans who attended at least eight MOVE! visits had
clinically meaningful weight loss after 6 months [7]. However, only
2–12% of eligible patients participate in MOVE! [5], and prior research
found that, comparable to the general population [8], factors like travel
distance [9] and scheduling inflexibility [10] inherent with interactive
group sessions interfere with MOVE! participation. To improve reach,
healthcare systems like VA are expanding use of synchronous tele-
medicine, mobile applications, and web-based programming [5]. While
90% of the general population report using the internet [11], only 41%
of Veterans using VA healthcare use the internet [12]. Access to weight
management services may improve if delivered using pre-recorded vi-
deos available via web-based streaming and low-technology (e.g., DVD)
modalities.

A self-directed low-technology program that was tested as part of a
3-arm randomized controlled trial (RCT) called E-LITE, holds promise
as a MOVE!-alternative that could address barriers to reach and en-
gagement. The RCT was conducted among non-Veteran adults who
were classified as being at least overweight, with prediabetes or me-
tabolic syndrome. The self-directed intervention was based on the
Diabetes Prevention Program (DPP)’s [13–15] real-world translation
called the Group Lifestyle Balance (GLB) program. Educational content
was delivered by DVD and self-directed written material and supple-
mented with standardized remotely-delivered lifestyle coaching mes-
sages, and as-desired personalized coaching. The self-directed GLB-
based DVD-delivered intervention was compared to a more intensive
coach-led group intervention and usual primary care [16]. It led to
reduced weight, cardiovascular disease (CVD), and metabolic risk fac-
tors, comparable to the more intensive coach-led intervention and su-
perior to usual care, sustained over two years [16,17]. This self-directed
intervention has not yet been tested among Veterans, whose outcomes
may be different due to potential barriers to behavioral weight man-
agement, including higher rates of psychiatric conditions and medical
complexity [18–20].

This pragmatic clinical trial tests the previously studied self-directed
intervention—now in DVD and online-streaming formats—among
Veterans with obesity, comparing 12-month weight and general health
status, relative to usual care. Secondary endpoints include biometric
outcomes (blood pressure and Hba1c) and self-reported behavioral and
psychological intermediate outcomes (e.g., physical activity). We an-
ticipate D-ELITE will have low costs and be accessible, so we assess
budget impact and reach, informative for potential dissemination. If
effective, D-ELITE could be offered as part of VA's MOVE! intervention
suite, while further informing its utility for the general population.

2. Methods

D-ELITE is a pragmatic clinical trial in which 500 Veterans with
obesity are randomized to usual care or the D-ELITE intervention,
which consists of usual care enhanced with the self-directed E-LITE
program for 12 months. This trial is registered in clinicaltrials.gov
(NCT03260140) and approved by the VA Puget Sound Healthcare
System Institutional Review Board (IRB).

2.1. Study design

The study design is depicted in Fig. 1 with each element detailed in
the following sections.

2.1.1. Aim 1
Determine the effectiveness of the D-ELITE intervention on 12-

month weight, extracted from the VA electronic health record (EHR)
database, and self-reported general health status on the SF-12, com-
pared with usual VA care.

2.1.2. Aim 2
Examine the D-ELITE intervention compared with usual care on

exploratory biometric outcomes (EHR-based weight and self-reported
general health status at 24 months and EHR-based blood pressure and
HbA1c at 12 and 24 months), which will inform whether D-ELITE im-
proves downstream metabolic and cardiovascular effects, important to
clinicians and decision-makers. We also will explore select self-reported
intermediate psychological and behavioral outcomes (physical activity,
sedentary behavior, diet quality, sleep quality, mental health status,
and dietary self-efficacy at 12 and 24 months), which will provide in-
sights about mechanisms of change if D-ELITE is effective (or areas in
need of better targeting if the intervention is not effective). Lastly,
understanding D-ELITE's reach and budget impact will inform decision-
makers and potential dissemination.

2.2. Eligibility criteria

Eligibility criteria are aimed at ensuring participant safety and
balancing internal validity with real world applicability (see Table 1).
To be eligible and recruited for the study, Veterans must have a prior-
week VA primary care visit-measured Body Mass Index (BMI) of
30.0–44.9 kg/m2, which becomes the study's index weight for those
participants who ultimately enroll. To identify these Veterans, this
pragmatic trial uses the VA's EHR database [21].

We use several methods to ensure we obtain plausible, high-quality
index weights and weight data from the medical record, guided by prior
work [9]. We require at least one valid weight measure in the past year
in addition to the index weight, and exclude any index weight in-
dicating excessive weight change prior to the index date: > 40-pound
loss in any 30-day period in the year prior or more than an average of
two pounds lost per week over periods greater than 30 days. To exclude
plausible but likely invalid index weights, we exclude weights if the
standard deviation of the difference between index and any past-year
weight is greater than 5% of the average weight, if the weight change is
greater than ± 100 pounds, or if the BMI change is greater than ± 15.
We also exclude individuals with weights < 90 or > 500 pounds,
height < 49 or > 84 in., and BMI < 15 or > 65 (calculated using
the most recent height measurement between 49 and 84 in.). We apply
the same algorithms for obtaining weights for outcome measurement,
described further in Section 2.9.1.

2.3. Recruitment and screening

Invitation letters and information statements are sent to a random
sample of potentially eligible Veterans identified through VA's EHR,
oversampling for women in order to enroll at least 30% women in the
study. For individuals who return an opt-in card, research staff send
baseline surveys with a cover letter explaining that research staff will
follow-up by phone. Eligible participants confirm consent to participate
over the phone under a waiver of documentation of written informed
consent. Research staff then administer baseline surveys, or participants
may return the surveys by mail. Prior to randomization, we send con-
sented participants' primary care providers secure emails informing
them of their patients' desire to participate and ask if their patient
should not participate. If a provider does not reply after three contacts,
we inform them that we will enroll their patient in three business days
if they do not reply. If any primary care provider informs us after
randomization that their patient should not participate, we cease any
contraindicated intervention activities, but continue conducting follow-
up assessments. Screening, enrollment, and randomization activities are
carried out as soon as possible, but no longer than 12 weeks after the
EHR-identified index weight date.
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2.4. Randomization and blinding

We randomize participants to usual care or usual care enhanced
with the D-ELITE self-directed intervention using a structured query
language SQL-based computer procedure programmed to produce a 1:1
ratio using permuted-blocks within 12 strata categorized by: population
density [23] (urban: ≥30% of population residing in an urbanized area
as defined by the Census Bureau; rural: areas not defined as urban), BMI
obesity category (Class I: 30.0–34.9.0; Class II: 35.0–39.9; Class III:
40.0–44.9), and age (< 65, ≥65). All staff are blinded to treatment
assignment at the time of randomization. Subsequently, assignments
are identifiable to participants, interventionists, and those reviewing
adverse events, while the other investigators, data monitoring com-
mittee members, outcome assessors, and data analysts remain blinded

throughout the trial. We notify participants about their randomization
assignment by mail, along with a weight scale and water bottle with a
study logo (and D-ELITE program self-study materials for intervention
participants).

2.5. Continuation of usual care

After study enrollment, the study does not interfere with ongoing
patient care, and no participants are restricted from seeking any type of
weight loss treatment. Participants' post-enrollment care is monitored
through the EHR and self-report measures, which will be described in
study reports.

2.6. Intervention

2.6.1. Evidence-based D-ELITE intervention format, structure and content
The D-ELITE intervention is based on the self-directed arm of the

previously described E-LITE trial that was conducted in a non-Veteran
population [16,24]. The E-LITE intervention was based on the DPP's
real-world translation Group Lifestyle Balance, which is grounded in
Social Cognitive Theory and uses self-regulation strategies (goal setting,
self-monitoring, action planning, and problem-solving), delivering be-
havioral weight management support consistent with clinical practice
guidelines [4]. Aside from minor modifications, D-ELITE is nearly
identical to the self-directed intervention tested in the prior E-LITE trial.

In D-ELITE, the lifestyle coach initiates the intervention with a tel-
ephone orientation (replacing the in-person group orientation in E-
LITE) to describe the self-directed program. The program curriculum is
detailed in Table 2. During the call the coach collaborates with the
participant to choose a safe, realistic weight loss goal in order to
achieve one-to-two pounds lost per week. They also set a corresponding
personalized daily calorie intake goal that takes baseline weight and
weight loss goals into account, using standard evidence-based caloric
intake recommendations. Consistent with GLB guidelines, coaches re-
commend against weight loss exceeding 3 pounds per week or very low
caloric diets (< 1200 kcal/day). The core curriculum (months 1–3)

Fig. 1. D-ELITE study design overview.

Table 1
Eligibility criteria.

Inclusion criteria
To be included in the study, potential participants must meet the following criteria:

• ≥18 years of age;

• Obesity: identified with VA primary care visit-measured Body Mass Index (BMI) of
30.0–44.9 kg/m2 in the prior week (index weight), and at least one additional valid
weight measure in the past year;

• Able to participate fully in all study protocol/procedures including informed
consent;

• Access to DVD player or internet;

• Enrolled in VA primary care to facilitate obtaining primary care provider approval
of participation;

• Enrolled at any VA facility located in the Pacific and Mountain time zone, to support
feasibility of supplemental lifestyle coaching support because coaches are located in
the Pacific Time zone.

Exclusion criteria
People meeting the following criteria are excluded from study participation:

• Inability to speak, read, or understand English;

• Use of prescription weight-loss medications [22] in the last year: Orlistat (Xenical),
Lorcaserin (Belviq), Phentermine (Adipex-P, Suprenz a), Naltrexone-Bupropion
(Contrave), Liraglutide, Phentermine/Topiramate (Qsymia), Benzphetamine
(Didrex), Diethylpropion (Tenuate), or Phendimetrazine;

• Participation in any group or individual behavioral weight loss programs provided
by trained personnel (including attending one MOVE! appt. in the last three
months, or more than one in the last year per VA's EHR) or have a history of, or
future plans for, bariatric surgery during the study period;

• High variability in documented weight, including changes due to fluctuations in
volume status (ascites, liver disease, congestive heart failure) in the last year;

• Safety and/or adherence concerns due to severe physical or mental health issues or
life expectancy < 24 months: 1) outpatient health encounter within the last year
for malignancy; chronic infectious, neuromuscular, liver, or renal disease;
schizophrenia, psychosis, dementia, eating disorder, suicide attempt, or alcohol,
cocaine, amphetamine, or opioid abuse, including Alcohol Use Disorders
Identification Test (AUDIT-C) scores ≥10; 2) receiving hospice or palliative care, or
in nursing home; or 3) any hospital admission within the last six months, or an
admission for a psychiatric diagnosis or transplant surgery in last year;

• Pregnant, lactating, or planning to become pregnant during the study period;

• Participation in any other intervention studies at the time of randomization.

Table 2
D-ELITE intervention core curriculum session topics.

1. Welcome Orientation
2. Be a Calorie Detective
3. Healthy Eating
4. Move Those Muscles
5. Tip the Calorie Balance
6. Take Charge
7. Problem Solving
8. Four Keys to Healthy Eating Out
9. Managing slips and Self-Defeating Thoughts

10. Step up Your Physical Activity Plan
11. Make Social Cues Work for You
12. Ways to Stay Motivated
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focuses on self-monitoring of weight, diet, and physical activity, and
watching pre-recorded ~25-min GLB video session (via DVD or online
streaming) each week for 12 weeks, in conjunction with completing
corresponding self-study handouts. The main objective of this phase is
to facilitate gradual weight loss through successive and progressive
changes in 1) diet, including portion control, choosing low-energy and
nutrient-dense meals and snacks (e.g., fruit, vegetables, whole grains,
and low-fat, non-sweetened dairy products), reduced consumption of
refined and/or added carbohydrates/sugars, healthy food preparation
techniques, and careful selection of restaurant items; 2) physical ac-
tivity, targeting at least 150 min of weekly moderate-intensity physical
activity consistent with the Physical Activity Guidelines for Americans
[25], which is safe and attainable for most adults, including those with
chronic health conditions; and 3) behavioral skills training. Months
4–12 focus on continued self-directed/monitored gradual weight loss
and maintenance, and include 10 additional self-study handouts on
topics including: Strengthen Your Physical Activity Plan, Take Charge
of Lifestyle, Mindful Eating and Movement, Managing Your Stress,
Sitting Less for Your Health, More Volume Fewer Calories, Stay Active,
Balancing Your Thoughts, Heart Health, and Look Back and Look For-
ward.

Throughout the 12-month intervention period, participants use the
MyFitnessPal.com website or GLB paper booklets, depending on pre-
ference, for self-monitoring of weight, diet, and physical activity. As in
E-LITE, study coaches send standardized reminders (via MyFitnessPal
or mail) every other week to complete designated sessions and continue
self-monitoring but otherwise do not initiate contact with the partici-
pant. Because of the self-directed nature of this intervention, the choice
to engage with a lifestyle coach after the phone orientation is strictly up
to the participant and can occur as seldom or often as the participant
chooses. Notably, E-LITE study participants in the self-directed arm had
a median of 31 secure messages over the course of the intervention
[16], suggesting that contact outside the 26 scheduled reminders/
messages was limited.

2.6.2. Staffing and training
We carefully select staff and conduct standardized training and

regular supervision regarding the informed consent process, protocol
procedures, rapport building, interviewing techniques, trial-specific
protocols, and problem-solving techniques as appropriate to study
roles. Three lifestyle coaches located at VA Puget Sound provide the
intervention orientation, coaching messages, and as-needed coaching
that supplement the self-directed intervention. They are certified GLB
health coaches, having participated in a two-day training led by the
DPP training center at the University of Pittsburgh. Coaches are ex-
perienced research staff with bachelors' or higher degrees in allied
health or biology-related fields with no prior experience delivering a
weight-related intervention. Coaches meet regularly to review partici-
pant communications and ensure messaging is consistent with the GLB
curriculum, seeking input from behavioral weight management expert
investigators for issues not clear in GLB materials. They maintain a
spreadsheet for documenting decisions, available for future reference.

2.7. Participant safety

In addition to our eligibility criteria, we screen potential partici-
pants via chart review, and seek primary care provider clearance prior
to enrollment, to avoid enrolling Veterans for whom participation
would likely be inappropriate. Participants diagnosed with any exclu-
sionary condition following randomization may continue unless with-
drawn by their doctor. In addition to events discovered during inter-
vention encounters or other contacts, all participants are assessed for
potential adverse events (AE) at 12 and 24 month follow-up, asking
whether they have had any hospitalizations or ER visits, or new or
worsening diagnosis for Cardiovascular and Circulatory,
Gastrointestinal, Mental Health, Musculoskeletal, Neurologic, Lung, or

other significant concerns. Documentation in the EHR is used to verify
patient self-reports. We review these events for seriousness, study re-
latedness, and expectedness. The Data Monitoring Committee, con-
sisting of a PhD and MD health services investigator, review any event
considered serious, unexpected, and related. Adverse events are re-
ported according to IRB requirements. This trial is anticipated to be
minimal risk, given the excellent safety data in E-LITE [16]. We plan no
formal interim analysis of efficacy or futility but provide interim safety
reports semi-annually to the Data Monitoring Committee.

2.8. Retention

We regularly review best practices for retaining participants, in-
cluding staff and participant roles and responsibilities, and conveying
appreciation for participation and study affiliation. We train staff to
conduct effective informed consent to ensure participants fully under-
stand the demands and nature of the study before enrolling, including
the concept of random assignment and what each treatment involves,
and the importance of follow-up assessment even if they are not ad-
hering to their assigned treatment.

To promote retention, each participant receives a study water bottle
and body weight scale valued at $20 after randomization. At 4, 8, 16,
and 20 months post-randomization, we send participants letters
thanking them for their participation and reminding them about when
to expect the next set of surveys. At the end of their 24-month in-
volvement, we compensate participants $20 if they complete either the
12- or 24-month outcomes surveys, and $30 if they return both sets of
surveys. The amount of compensation was determined by the IRB to be
appropriate given that no in-person participant visits were required,
and that surveys take only about 20 min to complete. VA policy re-
quires payments be no less than $25 at a time due to administrative
burden of processing, so compensation was combined for the two as-
sessments.

2.9. Study measures and data collection schedule

We send 12- and 24-month surveys to participants via mail starting
one month prior to the due date. If the participant does not return the
questionnaires within two weeks, we send a reminder letter with an-
other set of surveys and follow-up by telephone for up to three con-
secutive unanswered calls, to remind them to complete measures or
offer for them to complete them by phone with study staff. Table 3
summarizes measures and the data collection schedule.

2.9.1. Primary outcomes
This study specifies two primary outcomes: 12-month weight and

general physical health status (measured with the SF-12 PCS), in order
to place equal emphasis on the targeted clinical measure of weight and
a more patient-centered outcome.

2.9.1.1. 12-month weight. All primary care-based weights from index
weight through 15 months of follow-up are pulled from the EHR,
selecting the index weight as baseline. The weight within the 9–15-
month post-randomization window closest to their 12-month post-
randomization date is selected as the 12-month follow-up weight. This
method for obtaining medical record-based weights has been used in
prior work that showed medical record-based weights did not differ
from research protocol-obtained weights [26]. Participants without a
post-index primary care-associated weight 9 months following
randomization are sent a letter asking them to visit their primary care
clinic to be weighed, and to request the weight be entered into their
medical record. VA Primary care clinics generally support Veterans
presenting to have a weight taken as part of ongoing prevention and
health promotion, even without a scheduled visit. Measurements are
typically taken by nurses and other medical support staff.
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2.9.1.2. General physical health status. At baseline and 12 months,
participants complete the SF-12, a health-related quality of life
(HRQoL) instrument that captures general health, functioning, and
well-being [27]. The SF-12 was selected as a co-primary outcome in this
weight loss trial because first, weight-related clinical practice
guidelines [4] and systematic reviews [28] have called for more
research to examine effects of weight loss on general health status
and functioning. In addition, general HRQoL is potentially more
personally meaningful to some patients than the clinical measure of
weight alone, making this measure valuable to VA clinicians, given VA
emphasizes providing “whole health,” patient-centered outcomes [29].
Because prior studies have found benefit of weight loss on the SF-12
physical composite score (PCS), but not the mental composite score
(MCS) [30,31], PCS but not the MCS is included as a co-primary
outcome in the present study.

2.9.2. Secondary outcomes
We carefully selected a subset of a priori biometric and intermediate

outcomes to evaluate in exploratory secondary analyses. We selected
biometric outcomes known to be associated with weight loss [4], which
will help us evaluate whether D-ELITE results in important downstream
metabolic and cardiovascular benefits. We also measure a subset of
psychological and behavioral indices known to be intermediate out-
comes in weight loss interventions [32,33], which will provide insights
about mechanisms of change if D-ELITE is effective (or areas in need of
better targeting if the intervention is not effective). Additionally, reach
and budget impact analyses will inform decision-makers and potential
dissemination.

2.9.2.1. Biometric outcomes
2.9.2.1.1. Weight. We assess all weights obtained from primary care

clinics from randomization through 27 months of follow-up as a
secondary outcome, using procedures outlined above for the primary
outcome. We also will assess the proportion achieving 5% loss of

baseline weight (i.e., clinically meaningful weight loss) [4] at 12 and
24 months. To be used only in secondary analyses and in the
unexpected case of significant missing EHR data, we ask any
participants who do not have a primary care-based weight by
12 months post-randomization to report their weight based on the
study-provided scale over the telephone or by returning a mailed
survey. We provide written and verbal instruction on measuring
themselves in a fashion that approximates clinic-based weights.
2.9.2.1.2. Blood pressure. Diastolic and systolic values in the EHR

from randomization through 24 months for primary care-based blood
pressure measurements.
2.9.2.1.3. HbA1c. All HbA1c laboratory values associated with any

VA outpatient visit in the EHR from randomization through 24 months.
2.9.2.1.4. General physical health status. We assess 24-month

general health status using the physical composite score of the SF-12
as described above.

2.9.3. Psychological and behavioral intermediate outcomes
2.9.3.1. Mental health status. We assess 12- and 24-month mental
health status using the mental composite score of the SF-12 [27].

2.9.3.2. Physical activity. 7-item short form of the International Physical
Activity Questionnaire, which evaluates weekly walking, vigorous and
moderate-intensity activity [34].

2.9.3.3. Diet quality and self-efficacy. Starting the Conversation is an 8-
item self-report measure of diet quality that assesses intake of various
types of food (e.g., fruit and vegetable, sugary beverages) [35]. We also
include three questions about diet self-efficacy [36,37].

2.9.3.4. Sleep-related disturbance and impairment. We include 4-item
sleep disturbance and 8-item sleep-related impairment scales from the
NIH PROMIS measures [38].

Table 3
Measures and timing of data collection.

Variable Data source Baseline 3 months 12 months 24 months

Aim 1: Primary outcomes
Weight All primary care weights from index (baseline) through 15 mos. in EHR x x
SF-12 PCS Self-report x x

Aim 2: Biometric outcomes
Weight All primary care weights from index through 27 mos. in EHR (or

participant measured by mail or phone if no EHR)
x x

Blood pressure Primary care-based EHR x x x
HbA1c Outpatient lab values in EHR x x x
SF-12 PCS Self-report x x

Aim 2: Intermediate outcomes
SF-12 MCS Self-report x x x
Physical activity Self-report x x x
Diet quality/self-efficacy Self-report x x x
Sleep Self-report x x x

Aim 2: Reach and budget impact
Reach x
Budget impact Manual accounting logs, VA databases Ongoing through 12 mos

Descriptive data: characteristics, D-ELITE engagement, co-intervention
Demographics EHR; Self-report x
Obesity-related comorbidities EHR; Self-report x x x
Smoking status Self-report x x x
Distance of residence from primary care

clinic
EHR x

Other weight loss interventions EHR/self-report Ongoing
FDA-approved Weight Loss Medications

[22]
EHR Ongoing

D-ELITE engagement Self-report and program data x x

Ongoing through 12 mos plus 3- and 24-month surveys
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2.9.4. Outcomes relevant to future implementation
2.9.4.1. Reach. We selected the most relevant measure for the present
trial from the well-established RE-AIM framework [39]: “reach,”
defined as the “number, proportion, and representativeness of
individuals willing to participate in a given…intervention.” First, we
estimate the proportion of those eligible who agreed to participate, with
total recruitment letters sent, and total eligibility screenings conducted
as denominators. Second, we capture “representativeness” by
comparing participants' demographic characteristics to the VA patient
population and to those who were eligible for the study. Also consistent
with RE-AIM, we assess reasons for non-participation among those
screened in order to understand how to better promote reach to those
who did not participate in the future.

2.9.4.2. Budget impact analysis. Aim 2 also involves assessing the cost
implications of D-ELITE, compared with those of usual care. We will
perform a budget impact analysis from the VA perspective using a 12-
month intervention period. First, we will compare costs of care
potentially associated with weight loss therapies between the
intervention and control groups: VA nutrition and behavioral weight
management healthcare visits and weight loss medication from the VA
Managerial Cost Account (MCA) System and Health Economic Resource
System (HERC) [40,41]. Second, we will estimate potential future D-
ELITE implementation costs, combining estimated potential patients
based on trial reach findings with costs of identifying and recruiting
patients; training lifestyle coaches; and activities performed by the
lifestyle coach using detailed project logs, incorporating data on staff
salaries [42].

2.9.5. Descriptive measures
Several measures will characterize the sample, and degree of par-

ticipation in D-ELITE and other co-interventions.

2.9.5.1. Sociodemographic, health characteristics, and utilization
measures. Using a combination of EHR and self-report measures,
socio-demographic characteristics and distance to primary care clinics
are measured at baseline. Obesity-related conditions, tobacco use, and
weight loss treatment participation (e.g., MOVE!, dietician services,
weight loss medication prescriptions) are captured from the EHR. We
also assess self-reported non-VA weight management services and
medications with the 12- and 24-month surveys. We expect low
participation rates in other weight loss programs, dietitian services,
and weight loss medication prescriptions as was found in E-LITE [16],
and given few Veterans participate in MOVE! [9], receive dietitian care
[43], and/or are prescribed weight loss medications [44].

2.9.5.2. D-ELITE engagement. We assess engagement in D-ELITE among
intervention participants by assessing number of sessions viewed,
modality used (DVD vs. online), and use of session handouts with a
mailed survey at 3 and 12 months. During the telephone orientation,
the coach guides the participant through the process of adding the
coach as a MyFitnessPal friend and granting the coach access to view
their food and exercise diaries, which they consented to during the
enrollment visit. This allows us to assess self-monitoring data stored in
MyFitnessPal or recorded on paper trackers that participants are asked
to return monthly in pre-addressed, postage-paid envelopes we provide.
We record the number of times lifestyle coaches are contacted, number
of minutes spent on the contact and the indication for making contact.
Engagement metrics will allow us to explore the relationship between
engagement and weight loss outcomes in post-hoc analyses.

2.9.6. Statistical analysis
2.9.6.1. Analytic plan. We will use intention to treat (ITT) for all
primary and secondary analyses. We will evaluate the dropout and
missing data patterns for informative missingness [45]. If we find no
evidence of informative missingness we will be able to rely on our use

of well-specified mixed models to test effects of the intervention
(described below) as these are known to lead to valid conclusions
even when data are missing at random (MAR) [46,47]. If we detect
informative missing data patterns, we will apply sensitivity analyses
using pattern mixture models [45]. Complete case analysis will only be
performed as a sensitivity analysis, to provide useful inference if the
data are mostly complete and the bias introduced by dropping the small
proportion of incomplete cases is negligible.

To test this study's effect on weight, we will compare mean weights
between intervention and control groups predicted at 12 months using
this repeated-measures mixed-effects linear model [48–50].

= + + + + + + +Y Y X T (X T) Z Q0 1 0 2 3 4 5 6

T corresponds to a continuous time variable with values between 6 and
15 months, Y is weight at follow-up time t on a participant randomized
to arm X (intervention or UC). Y0 is the weight of a patient at baseline.
By including a random intercept in the model (Z), the analysis will be
clustered by patient. The analysis will also include as precision vari-
ables the covariates used in the stratified randomization (Q), detailed in
Section 2.4 [51]. The random error, ε, accounts for the non-in-
dependence of repeated measures using an unstructured covariance
within participants. Between-group differences in SF-12 will be ex-
amined using tests of mean difference in groups after adjusting for
baseline (Y0) measures using a linear model. The model for SF-12 will
not include a time effect or a random effect for patient as there is only
one measurement after baseline. As with the 12-month weight analysis,
randomization covariates will be included in the SF-12 model.

We will adjust the co-primary outcome analyses for multiple testing
using a Bonferroni adjustment [52], which will allow for individualized
assessment of our two primary outcomes at significance level 0.025
while maintaining a familywise error rate equal to 0.05. If exactly one
hypothesis test leads to a null hypothesis rejection, we will infer that
the intervention had a significant effect on that primary outcome but
not the other. Two null hypothesis rejections and two failures to reject
are also possibilities, in which case we will infer that the intervention
had a significant effect on both or neither of our primary outcomes,
respectively.

Exploratory analyses of Aim 2's biometric, psychological, and be-
havioral outcomes will be examined using tests of mean difference
between groups after adjusting for baseline measures and randomiza-
tion covariates in linear or logistic models, drawing on models used for
primary analyses. We also will examine effects among women, and have
estimated—with the assumptions of 80% power, ICC of 0.9, and 150
women participants—that we will have power to detect a similarly-
sized effect among women as in the prior E-LITE trial [16]. Given these
outcomes are exploratory and are not focused on hypothesis testing,
adjustment for multiple comparisons will not be performed [53]. Ra-
ther, these analyses will report effect sizes and 95% confidence inter-
vals, along with p-values, to aid with interpretation of clinical sig-
nificance.

2.9.6.2. Sample size and power calculation. This study is powered on
weight and SF-12 PCS outcomes, using ANCOVA for 12-month follow-
up weight adjusted for baseline weight, and applying a t-test for the 12-
month SF-12 [54]. See Table 4 for a summary. A two-sided type I error
rate of α = 0.025 was chosen based on a multiple comparisons
Bonferroni adjustment. In order to ensure adequate power for this
pragmatic trial, we are enrolling 500 Veterans.

We based expected outcomes in D-ELITE on clinically meaningful
outcomes. Regarding weight loss, we based it on the weight lost in E-
LITE's self-directed arm among male participants (since we anticipate
the majority of our Veteran participants will be male): 11 ± 2 lbs.
[16]. This is an amount of weight loss likely to be clinically meaningful
[4]. We expect weight loss in the control condition to be similar to that
achieved in the standard MOVE! program: 3.3 pounds [55]. Thus, we
expect to be able to detect a 7.7-pound absolute difference in 12-month
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mean weight between treatment arms, which requires 78 patients per
treatment arm (156 patients in total), assuming a 12-month weight
standard deviation of 50 lbs. [56], correlation of 0.97 between baseline
and 12-month weight, 90% power, two-sided Type I error rate
α = 0.025, and 20% attrition at 12 months [16]. This scenario has a
Cohen's d effect size of 0.154 [57]. A more conservative set of as-
sumptions with a 6.7-pound difference (25% reduction in Cohen's d
effect size) and a weaker correlation of 0.95 between baseline and 12-
month weight measures requires 225 patients per treatment arm (450
patients in total) with all other assumptions unchanged.

For SF-12 PCS at 12 months, we assume a Minimal Clinically
Important Difference (MCID) of a 5.00-point absolute mean difference
for the SF-12 PCS [58] between treatment arms, with a standard de-
viation of 8.88 points based on unpublished E-LITE data, which corre-
sponds to a Cohen's d effect size of 0.563 [57]. Also assuming 90%
power, two-sided Type I error rate α = 0.025, and 20% attrition at
12 months, this would require 100 patients per treatment arm (200
patients in total). A more conservative scenario that assumes a 4.33-
point absolute mean difference (25%-reduced effect size) requires 176
patients per treatment arm (352 patients in total) with all other as-
sumptions unchanged.

2.10. Pragmatic trial

This study was designed as a pragmatic trial to test whether a pre-
viously proven intervention, as administered under usual standard care
circumstances, enhances outcomes for Veterans. To ensure the study is
pragmatic in nature, we applied the Pragmatic Explanatory Continuum
Indicator Summaries (PRECIS-2) Wheel [59]. As displayed in Fig. 2, this
trial is highly pragmatic, with a score of 42.5 out of a possible 45.
Specifically, this study is enrolling participants representative of VA
patients; addresses a significant public health issue of clinical im-
portance; uses outcomes meaningful and important to patients, clin-
icians, and health systems; includes practical recruitment and outcome
assessment methods; and tests an intervention comparable to how it
would be implemented in the real-world.

3. Discussion

Current standard models of care such as those used in VA that rely
on provider time—often delivered in-person—simply cannot reach a
sufficient number of people who need the care, due to a variety of
contextual and patient-level barriers [8–10]. Convenient care models
are urgently needed to ensure people who are classified as overweight
or with obesity can access evidence-based behavioral weight manage-
ment services, to ensure population-level chronic disease risk reduction
[4]. The present study tests whether a likely low-cost/resource, scal-
able, pragmatic, previously proven intervention can provide such a
needed alternative.

The VA is one setting in great need of enhanced behavioral weight
management access [60], given the high proportion of Veterans clas-
sified as overweight or with obesity [3], coupled with low engagement
in the current standard of care [5]. Only one large study has examined
technology-delivered behavioral weight management in VA, in a non-
randomized trial of a different web-based version of DPP [61]. Those
researchers found that an online version of DPP holds promise for in-
creasing access and promoting weight loss among Veterans. The present
study builds on that work to test another program based on the DPP,
but in a pragmatic RCT. If D-ELITE is effective, this low technology
intervention could likely be readily integrated into VA care with rela-
tively minimal resource requirements.

Given D-ELITE is designed to rely minimally on the VA healthcare
system, if effective it could also help reach the millions of Veterans
classified as overweight or with obesity who do not receive VA care
[62]. In addition, findings from the present trial will add to those from
the prior E-LITE trial, with implications for how weight management
services can be delivered to the general population. Because D-ELITE
aligns with the Centers for Medicare and Medicaid Services re-
imbursement policy, which promotes brief, lower-intensity, behavioral
counseling within a limited timeframe [63], D-ELITE would likely be
viewed favorably for reimbursement.

The need for such highly pragmatic, accessible care is made even
more pressing as we now face the SARS-CoV-2 pandemic. Demand for
telemedicine services is soaring to reduce spread of SARS-CoV-2, while
many healthcare systems are ill-prepared to equitably deliver tradi-
tional telemedicine at the scale required [64]. Despite increased need
for weight management services to reduce risk of obesity-related
chronic diseases associated with severe COVID-19, weight management
services could fall by the wayside without programs like D-ELITE that
can fill needed care gaps relatively easily [65]. This is especially im-
portant so that gaps in access to traditional telemedicine services don't
worsen health disparities [64].

4. Limitations

Several potential study limitations warrant mention. Participants
could be enrolled up to 12 weeks after their index weight was identi-
fied. Rather than include potential subsequent weights prior to rando-
mization as baseline weight, we selected this approach to ensure con-
sistency across participants regarding how baseline weight was
ascertained. We will assess the degree to which dates of weight mea-
surement, weight values, and analytic findings change if using most-
recent pre-randomization weight instead of index weight in sensitivity
analyses. Still, we do not expect this to have an impact, given we would
expect such changes to be allocated in an equivalent fashion across
treatment conditions due to randomization. Another potential limita-
tion is reliance on the EHR for the primary outcome. Not having re-
search staff obtain weight assessments could lead to missing data and/

Table 4
Sample size requirements for 12-month weight, SF-12 PCS.

12-Month outcome (Testing Method) Significance level Power Scenario type Mean Diff. (SD) Cohen's d Sample Size (w/ 20% Attrition)

Per-Group Total

Weight

(ANOVA, with
adjustment for baseline weight)

0.025 0.90 Mean Diff. = 7.7
SD = 50.0
Corr. b/w Baseline,
12-Mo. Measures = 0.97

7.7 (50.0)
d = 0.154

78 156

Conservative
(25% Cohen's d reduction,
Corr. = 0.95)

6.7 (57.7)
d = 0.116

225 450

SF-12 PCS

(t-test)

0.025 0.90 MCID = 5.00
SD = 8.88

5.00 (8.88)
d = 0.563

100 200

Conservative
(25% Cohen's d reduction)

4.33 (10.25)
d = 0.422

176 352
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or bias. However, this method has been used in prior work that showed
medical record-based weights did not differ from research protocol-
obtained weights [26]. In addition to weight, this study selected a co-
primary outcome of physical health status measured with the SF-12,
which is not routinely collected in primary care. This study's findings
may lend support to the value of administering the SF-12 in that setting,
to align more with VA's emphasis on whole health and functioning [29].

5. Conclusions

Given how prevalent obesity is in VA [3], better addressing over-
weight and obesity through D-ELITE could reduce VA care costs, and
substantially improve Veteran health. The proposed study not only
contributes to the evidence base needed to inform and guide VA policy
change, but will also provide valuable information to non-VA health-
care providers, particularly critical in the context of a rapidly growing
need for effective and pragmatic, remotely-delivered, low-technology
interventions.
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