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ARTICLE INFO ABSTRACT

Keywords: Background: Excess weight retention among postpartum women is a risk factor for long term obesity, and African
Digit_al media American women are at heightened risk. New solutions, including digital technologies and community-based
Ob‘?my approaches are needed. Digital platforms, like social media, provide opportunity for participant co-creation (i.
;\Leslti}:r:s:srj e., content co-generated by users and investigators) of health messages and may allow for adaptation of evidence-

based weight management interventions to reduce participant burden. The BeFAB intervention, a branded,
digital weight management program, tests this hypothesis.

Methods: BeFAB content comprises culturally-specific nutrition, physical activity, stress management, health
information seeking and related weight management messages and content designed for African American
women. The intervention is 12 weeks in duration, delivered through a mobile phone app, and is designed to
target specific behavioral predictor beliefs and attitudinal measures (e.g., self-efficacy to achieve weight man-
agement goals) based on the culturally-specific content. Use of personal, culturally-specific video-based narra-
tives in the app, and through a secret Facebook group, are included to help model HEAL behaviors and brand
BeFAB. Intervention development consisted of iterative formative research steps to engage African American
women. The program will be evaluated in a small randomized trial among patients recruited at a clinical facility.
Conclusions: BeFAB applies evidence-based content using a promising digital approach. It is novel in its use of
branding, culturally-tailored content, and digital technology for behavior change.Evaluation of BeFAB will
contribute to the growing literature on digital health behavior change interventions for weight management.

African American

1. Introduction

Postpartum weight retention averages between 0.5 and 3 kg; esti-
mates among some women approximate 18kg [1]. Excess weight
retention among postpartum women is a risk factor for long term obesity
[2,3]. and represents a teachable moment for delivering weight and
physical activity (PA) messaging [4]. New solutions are needed to
address this problem, including community-based approaches, cultur-
ally relevant interventions, and digital technologies [5].

African American (AA) women are more likely to start pregnancy
overweight or obese than Hispanic or white women [6]. These findings
are in context of the obesity and diabetes health disparities among AA
women [7,8]. Thus, there is a need to develop and evaluate (via

state-of-the art measures) weight loss interventions specifically designed
to reach and engage AA women. While there has been initial success in
preventing excess gestational weight gain (GWG) and promoting weight
loss in AA women [9], culturally tailored strategies and
community-based principles to increase buy-in and sustainability, as
well as use of tailored digital technologies that may increase interven-
tion engagement, have been lacking.

Trials have examined prevention of excess GWG [10-12]. Of those
randomized controlled trials (RCTs), treatments have shown efficacy
among normal weight women [10,12,13], but null results among
overweight and obese women [10,13]. In recent years, some RCTs have
been completed, or are in progress, with a focus on weight loss among
postpartum women [14-16]. One found no effect on diet or PA [14];
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investigators suggest non-face-to-face delivery may be needed to mini-
mize barriers. One study used digital technology to prevent excess GWG
and postpartum weight retention among a diverse sample, including AA
women [17]. Findings suggest the need for novel interventions targeting
at risk populations to promote healthy eating and active living (HEAL),
which in turn are associated with healthy weight management.

Digital technologies have been successfully used to deliver weight
management interventions. Behavioral techniques in programs include
tailored feedback and self-monitoring [18]. Web-based programs for
diet and PA have proved efficacious for weight loss among adults
[19-22]. Among postpartum women, studies have used Facebook to
promote PA [23], and a digital mediated approach to prevent excess
GWG and postpartum weight retention among AA women [24]. There is
potential to further adapt these strategies using mobile health
(mHealth), such as with apps used on a smartphone, and social media to
extend and build on previous Web-based interventions.

Digital platforms, like social media, provide opportunity for partic-
ipant co-creation (i.e., content co-generated by users and investigators)
of health messages [24]. A systematic review explored eHealth in-
terventions for weight management in racial and ethnic minorities and
found promising short-term efficacy among the studies reviewed that
had at least 50% racial/ethnic minorities [25]. Notably, even with relative
success, none included culturally-specific approaches. Evidence continues
to support greater smartphone ownership and use of data features
among racial and ethnic minorities, which translates into increased
usage, utility, and potentially as a health intervention channel [26-28].
There is an opportunity to leverage the high usage rates of mobile de-
vices among AAs [29], while also addressing the digital divide with
regard to internet usage on mobile devices. AAs of all ages and socio-
economic levels report using the internet to seek health information
[30], albeit at lower rates than other groups [31]. A systematic review
highlighted that lack of time and child care are barriers to postpartum
weight loss, especially among at risk women [32]. Studies have adapted
the intensive Diabetes Prevention Program (DPP), including a small trial
[33] for low income minority postpartum women. However, studies
have also found that DPP and adaptations of this highly successful
program place significant requirements and burden on participants
[33]. While effective, the demands of DPP-based program may exceed
the time, effort, and willingness to participate of many, reducing
dissemination potential to some populations and circumstances.

Research shows that a lifestyle intervention can have clinically-
meaningful effects on weight loss, as well as diabetes outcomes [31].
Use of technology for self-monitoring and counselor feedback enhances
weight loss [34,35], as does engagement and monitoring via online posts
[26,27,34]. User-generated content can increase engagement and social
support [38,39]. Support is critical for coping and stress reduction [40].
Connections in social networks influences weight loss intentions and
weight status, and may increase engagement through branding [32,41].
A 2015 systematic review on weight loss in postpartum women also
recommended home and technology-based programs [42]. Intensive
interventions suffer from barriers to delivery (e.g., time, child care),
which may be especially true among new mothers [32]. Novel solutions
are needed to reduce burden and increase engagement [43,44].

To address these translational and adoption challenges, we devel-
oped BeFAB (Be Fabulous After Baby, with a dual meaning of Be Fit After
Baby), a novel digital postpartum weight management intervention. One
insight from the literature is that, while the technology and content
components noted above have been developed and tested, they have not
previously been integrated into a product for seamless delivery. Thus
BeFAB is delivered via mobile app, one integrated solution to achieve
this objective. The audience is low-income, overweight and obese AA or
Black postpartum women. BeFAB is culturally specific, tailored, easy to
use, and engaging. It is aimed to address the need to balance evidence-
based information content with engagement features and relative ease of
use to lower barriers to entry and participation. This approach has been
demonstrated in previous trials — a focus on identifying a threshold of
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participant demand while at the same time maximizing intervention
engagement.

The specific objectives of this article are to describe the design and
initial development of BeFAB. We report on the content, technology, and
delivery methodology for the intervention. This study is part of a larger
project that involves both formative research with the intended audi-
ence, AA postpartum women, and a randomized controlled pilot
evaluation.

2. Methods
2.1. Conceptual model and approach

By using an app with integrated digital media, BeFAB is designed to
increase engagement in program content, reduce barriers to participa-
tion, and broaden reach, impact, and sustainability of postpartum
weight loss interventions. Focusing on engagement, structure, social
support (through peer support and virtual coaching) and how to maxi-
mize it is a novel approach. Maximizing participant engagement (i.e.,
identification with the program, benefits it offers, opportunities to co-
create and share user-generated content, personal motivation) will be
a critical focus. These elements combined with social, environmental
and community participation provide the conceptual model for BeFAB,
summarized in Fig. 1. We hypothesize that identification with BeFAB
and its benefits will mediate treatment effects on outcomes. We further
hypothesize that stress (e.g., due to lack of sleep, demands of new role as
a mother) related to having a new baby [45] and social support will be
moderators of effects on weight, and will measure them [46] (see Fig. 2).

BeFAB content focuses primarily on shifting self-efficacy, norms, and
expectations. Kim et al. (2015) noted that women who had positive
expectations for their weight and their child’s health were more likely to
self-monitor and set goals [47]. AA women were less likely to do so,
hence the need for tailoring [47].

BeFAB is a branded program, following principles of health branding,
which aims to create a sense of positive identification and association
with health behavior change programs [48]. BeFAB has been designed to
be of, by, and for AA women, reflecting their norms and community, as a
means to increase engagement. This is accomplished by employing a
community-based perspective, and seeking community participation
and engagement, that includes seeking guidance from a community of
women, caregivers, and providers for the duration of the project. This
was accomplished both through formative research and through input
from a community advisory board (CAB).

The sharing of messages and experiences will lead to an intervention
that is co-created by the participants [34,49]. This approach is funda-
mental to not only ensuring that the intervention addresses the needs,
resources, barriers of this population but increases the sustainability
potential of the behavior change. Branding advances theories of
behavior change by specifying a mechanism underlying social role
modeling [50,51]. The brand equity construct has been measured
through positive associations with what the brand represents [52,53].
We hypothesize that BeFAB social support and peer modeling of HEAL
and weight loss will improve behavioral (improved nutrition and
increased physical activity) and weight management outcomes.

2.2. Intervention content and app design

The first step in BeFAB design was a content development phase. In
this phase, we identified evidence-based content from previous online
and in-person weight management interventions [54] with particular
emphasis on those designed for AA/Black women. Evidence-based
weight loss content from the DPP [26] (i.e., weight, PA and calorie
goals, self-monitoring, social support) was included in this review and
adapted to the objectives of delivering a streamlined, engaging, easy to
use digital intervention.

The overall design process was iterative. We began with a review of
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Fig. 1. BeFAB conceptual model.

existing mHealth weight management interventions, summarized
above. Based on lessons from previous interventions, we designed and
conducted formative research (phase 1 of the project). Results of this
work were then used to develop the prototype app content, which was
then prototype tested in a final design phase before implementation in
an RCT.

Content and delivery (e.g., social networking, text messaging) was
also modeled after the digital weight loss intervention developed by
Napolitano et al. [40,55]. This included tailoring each lesson topic to the
environmental context of having a new baby, as well as the social, cul-
tural and environmental context and needs identified in our Phase 1
formative work. This content was designed to be audience co-created
(through formative research) with videos and vignettes illustrating
topics. Breastfeeding status will be assessed, and calorie goals will be
adjusted accordingly. Finally, we tailored on stress coping.

BeFAB content comprises culturally-specific nutrition, physical ac-
tivity, stress management, health information seeking and related
weight management messages and content based on formative research
results. The intervention was designed to target specific behavioral
predictor beliefs and attitudinal measures (e.g., self-efficacy to achieve
weight management goals) based on the culturally-specific content.
Culturally-specific content addressed ease of use and other barriers to
adopting HEAL behaviors among AA women, including examples of how
other women have coped with stress, improved their nutrition and PA
postpartum. Use of personal, culturally-specific narratives in social
media were included to help model HEAL behaviors and brand BeFAB,
following the conceptual model [56-59]. Examples of culturally-specific
content include the use of authentic, relatable AA female and male in-
dividuals in the video content, including both didactic presentation of
advice to promote healthy weight management, and a narrative-based
educational entertainment video series to dramatize the challenges
and opportunities to achieve healthy weight postpartum.

2.2.1. Translation of content
Based on other work with postpartum women [32], we selected 12

core weekly topics (based on evidence-based content including the
Diabetes Prevention Program [33] and relevant studies among African
American women) [51], to be adapted for BeFab. The weekly topics were
delivered via three didactic videos, (“Dr. C’s Coaching Corner) ranging
from 2 to 5min in length. Dr. C is a African American woman who is
relatable to the audience and provides trustworthy, helpful advice to
enable participants navigate BeFAB and achieve their weight manage-
ment goals. To provide variety of formats and avoid boredom, three
weeks had an altered content structure but a similar total amount of
content time delivered. For example, one week contained a short di-
dactic video and a cooking demonstration and another followed a
similar format but with a “interview with an expert” on stress man-
agement. Content is culturally-specific to AA women’s preferences,
customized with narratives and examples [54,60], shown in examples
below. Participants are given a calorie and PA goal (i.e., women
weighing 175-215 pounds will receive a goal of 1500 kcal/day (42 g fat)
[31], adjusted for breastfeeding; work up to 150 min/week of moderate
PA). BeFAB aimed to deliver easy to understand HEAL and weight loss
messages via preferred media to increase compliance and to help over-
come barriers. See an example in the following app screenshot.

The second step, based on the initial content development, was to
develop the intervention prototype which included an integrated suite of
app functionality. Before and during the content development process,
we consulted with the community advisory board and got their feed-
back. We also conducted formative research with representative women
from the community who would potentially be users of BeFAB, and
incorporated their detailed feedback into the design. The intervention
content included 1) video content, both educational entertainment and
didactic coaching and expert support, 2) reminder and “nudge” in-app
messages designed to encourage participation, use of content, and spe-
cific actions like seeking more information about nutrition and physical
activity, 3) setting and achieving behavioral goals for nutrition and
physical activity, 4) self-monitoring of weight, 5) achievement of weight
goals through self-reported weight recording, 5) “badges” (i.e., virtual
rewards signifying achievement of behavioral goals) that can be earned
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#BeFAB

Week 1: Welcome

Did you know that small changes in your diet
and activity can add up to pounds of weight
loss in a year? Think about what barriers
keep you from healthy living.

Introduction to Goal Setting -
Part 2

Making healthy choices with a
baby can be hard! Here are some
tips.

Share your progress

) (F) (@

Fig. 2. Screenshot of BeFAB in-app HEAL message.

" .

throughout the program, and 6) social networking (for peer support and
information sharing) through a secret Facebook group accessible only to
the participants and project staff.

See Napolitano et al. (2013) [40] for an example of a digital weight
loss program, and Evans and colleagues (2015) and Andrade and col-
leagues (2015) for use of social media in developing a branded partici-
pant message co-creation program on which the BeFAB prototype was
modeled [41,42,54]. The following describes specific app features to
deliver the BeFAB content.

2.2.2. Behavioral goals

Because one primary objective of BeFAB is to reduce participant
burden, intensive time requirements, and other participation barriers,
we designed relatively simple behavioral goals based on those used in
previous studies, rather than setting highly specific self-monitoring
benchmarks. Goals were designed to be achieved (or achievable) on a
daily basis, with more days of success per week translating into greater
progress as signified by unlocking badges (see Table 2 below). To
enhance user control and mastery, the participants will choose the key
target behaviors on which they will work. The nutrition goals were as
follows:

. Limit sugary drinks like juice and soda to no more than 1 per day

. Limit junk and high fat foods to no more than 1 per day

. Cover one-half of the plate with vegetables at lunch and dinner

. Have a regular meal pattern, eat a meal or a healthy snack every 4h
. Consume 1200 to 1500 calories per day

a s wWwN =
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Table 1
Weekly schedule of topics.
Week 1 Welcome
Week 2 Getting Started With Losing Weight: Goal Setting and Monitoring
Week 3 Physical Activity: A way of life
Week 4 Meal makeovers
Week 5 Take charge of what’s around you
Week 6 Tip the calorie balance
Week 7 Social support and social cues
Week 8 Time and sleep strategies
Week 9 Being active with family
Week 10 Stress, family, and your weight
Week 11 Staying motivated
Week 12 Transition and wrap-up
Table 2
Behavioral goals, activities, and badges for achievement.
Diet Activity Other Badge
Alternatives/
Points
1. Limit sugary 1. Do 10 min of 1. Weigh
drinks like juice physical activity like yourself
and soda to no walking or working weekly
more than 1 per around the house
day
25 PTS. PER DAY 25 PTS. PER DAY 50 PTS. PER Badge 1.200
THAT GOAL THAT GOAL WAS WEEKLY points to “Path to
WAS MET MET ENTRY Wellness” Badge
2. Limit junk and 2. Do 30 min of 2. Weigh
high fat foods to physical activity like yourself
no more than 1 walking or working weekly
per day around the house
25 PTS. PER DAY 25 PTS. PER DAY 50 PTS. PER Badge 2.225
THAT GOAL THAT GOAL WAS WEEKLY points to
WAS MET MET ENTRY “Healthy Me”
Badge
3. Cover one-half of 3. Take the stairs 3. Weigh
the plate with instead of the yourself
vegetables at elevator at least once ~ weekly
lunch and dinner  per day
25 PTS. PER DAY 25 PTS. PER DAY 50 PTS. PER Badge 3.250
THAT GOAL THAT GOAL WAS WEEKLY points to “Happy
WAS MET MET ENTRY Healthy Life”
Badge
4. Have a regular 4. Push the stroller 4. Weigh
meal pattern, eat  for 30 min today—in yourself
ameal or a the hallway or weekly
healthy snack outside!
every 4h
25 PTS. PER DAY 25 PTS. PER DAY 50 PTS. PER Badge 4.275
THAT GOAL THAT GOAL WAS WEEKLY points to “Focus
WAS MET MET ENTRY on Fitness” Badge
5.Consume 1200to 5. Watch2horlessof 5. Weigh
1500 calories per TV per day yourself
day weekly
25 PTS. PER DAY 25 PTS. PER DAY 50 PTS. PER Badge 5.300
THAT GOAL THAT GOAL WAS WEEKLY points to “Getting
WAS MET MET ENTRY in Shape” Badge
6. No late-night 6. Get a workout for 6. Weigh
meals or snacks at least 30 min, like yourself
after 8 p.m. go to the gym, take weekly
Zumba, or join a
streaming fitness
class (at-home)
25 PTS. PER DAY 35 PTS. PER DAY 50 PTS. PER Badge 6.350
THAT GOAL THAT GOAL WAS WEEKLY points to “Being
WAS MET MET ENTRY FAB” Badge

6. No late-night meals or snacks after 8 p.m.

The physical activity goals were as follows:

1. Do 10 min of physical activity like walking or working around the

house
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2. Do 30 min of physical activity like walking or working around the
house

. Take the stairs instead of the elevator at least once per day

. Push the stroller for 30 min today—in the hallway or outside!

. Watch 2h or less of TV per day

. Get a workout for at least 30 min, like go to the gym, take Zumba, or
join a streaming fitness class (at-home)

U AW

2.2.3. Badges

For each daily behavioral goal achieved (based on participant self-
report and recording in the app), the individual earned points. When
the individual reached a threshold, various badges were unlocked. There
were a total of 6 “basic” badges, with a 2nd or “super” level achievable
for each badge, resulting in 12 total badges corresponding to the 12
weeks of BeFAB. Badges were designed to be achieved by compiling
points from both the nutrition and physical activity goal set for that
week (a combination of points compiled from achieving each daily
goal). The badges were as follows (x2 for the “super” level for each
badge):

Badge 1 “Path to Wellness” Badge
Badge 2 “Healthy Me” Badge

Badge 3 “Happy Healthy Life” Badge
Badge 4 “Focus on Fitness” Badge
Badge 5 “Getting in Shape” Badge
Badge 6 “Being FAB” Badge

2.2.4. Social network

A secret (only available by invitation) Facebook social media group
was created with: 1) gaming to increase competition; 2) prizes and in-
centives; 3) polls, events to create sense of community; 4) personal
stories and sharing of experiences; 5) posts by the research team to
generate discussion and share information about nutrition and physical
activity opportunities in the local community. The group was moderated
to ensure only appropriate content was posted.

2.2.5. In-app messaging

We used in-app messages (text messages sent to users within the app)
each week which were thematic to the topics described in Table 1 above.
These messages were to provide tips and strategies, to remind partici-
pants about participation, and to encourage participation in activities.
Messages were generally sent 6 times per week, beginning with a
welcome/introduction to the weekly topic on Sunday, and messages
arriving most other days except Fridays. The Thursday message included
an option with a weblink to click and learn more about the weekly topic
(e.g., at an online evidence-based resource), and the Saturday message
included a reminder to interact on the secret BeFAB Facebook group (as
well as nudges to use the social media group at other times). See Table 3
below for a sample week of messages.

2.2.6. BeFAB series videos

The educational entertainment videos represented a continuing story
that depicted three women in the primary audience names Erin, Denise,
and Heather. They were each young women with babies and in some
cases other young children who had the same lifestyle challenges and
circumstances as the audience. There was one video for each week of the
program, and the content of each episode depicted scenes in which some
of the ladies were in life situations related to the content. The purpose of
this component was to build a sense of program identification, to brand
BeFAB, and to make the program fun, entertaining, create anticipation
for each new week of content, and a sense of connection and feeling that
BeFAB was a trusted friend that was for the participant. This approach
has been widely used in the entertainment education and the research
team’s previous research [28,34].
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Table 3
Sample BeFAB App Messages.

NOTIFICATION Topic MESSAGE

DAY

SUNDAY BeFAB Series Episode: Hear  Self-Monitoring & Goal
the #BeFAB ladies work Setting the topics for this
through setting diet and week. Setting goals to
activity goals. monitor your diet, activity,

and weight will help you
reach your target.

MONDAY Coaching Corner #1: Diet Did you know there are easy
goals means knowing what ~ ways to learn to set good
you are eating. goals? A couple of key skills

like reading labels and
cutting calories can help.
{Link to the video}

TUESDAY Coaching Corner #2: Get Setting diet and nutrition
an overview of reading a goals is up to you and can be
nutrition label and making simple—focus on one target
healthy food. for your food [Link to

solution video which will
cover those key target diet]

WEDNESDAY Coaching Corner #3: Setting activity goals is up to
Setting activity goals? Hear ~ you and can be simple—focus
about easy ways to work on gradual changes {Link to
activity in your day. the video}

THURSDAY/WANT Want to learn more? — Link ~ Want to learn more about:

TO LEARN MORE e Reading a label <h
ttps://www.youtube.
com/watch?v=0rj7p3KQc
yQ>

e What is a calorie?
https://www.youtube.
com/watch?v=VE
QaH4LruUo

e Review SMART goals from
Week 1 <https://www.
youtube.com/watch?
v=vRvrf GZzCU>

SATURDAY/ Social Environment* - FB FB post: Share how a friend or

FACEBOOK POST  Post family member can help you

meet your goals this week.

2.2.7. Coaching corner videos

We also created a series of didactic educational videos presented by
Dr. C that provided detailed advice on nutrition, physical activity,
wellness, stress reduction, and how to achieve behavioral goals that
represent the focus of BeFAB. These videos provide science-based in-
formation and support to help participants achieve behavioral goals and
get the most out of the BeFAB content and the app.

Based on the video content and in-app messaging, participants have
opportunities throughout the 12-week program to explore topics in
more detail and to “learn more.” One way this is done is through the
secret Facebook group. Fig. 3 shows a screenshot of this feature in the
app.

Based on feedback from our formative research and lessons from
previous studies [40,54], BeFAB was designed to be delivered exclu-
sively via a mobile app developed and customized specifically for the
project, including all of the content on HEAL behaviors and weight
management objectives described earlier.

2.3. Evaluation of efficacy in a randomized controlled trial (RCT)

BeFAB has been designed to be evaluated in an RCT. Participants will
be randomly assigned to the BeFab intervention or usual care. Hypoth-
eses are as follows: 1) there will be a significant difference between the
BeFab and usual care groups on weight loss and self-reported behavioral
endpoints; 2) engagement in the BeFAB program as measured by type,
amount, and duration of engagement will mediate treatment effects on
weight loss. Specifically, we hypothesize that brand equity will mediate
treatment effects on self-efficacy and related beliefs, which in turn will
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a facebook.com

< BeFab Group

Bearoup

Secret group
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Write something... [B
Photo
Announcements See All (1)
SMART Goals

CB Harrington » BeFab Group

March 19 at 10:44

Want to learn more about making SMART Goals?

7N .
Making SMART Goals

When setting your weekly s, be sure to make them SMART!

Fig. 3. BeFAB screenshot showing “want to learn more” content and link to
Facebook group.

mediate behavioral and weight management outcomes.

Participants in the randomized pilot evaluation who enroll and are
randomly assigned to the treatment group receive the BeFAB app and
begin immediately using it for 12 weeks. During this time, they are
encouraged to use all of the content and app features, and to share their
experiences, photos, self-created videos, and other digital material they
create in the secret Facebook group [40]. Audience generated content on
Facebook helps to build identification with the program brand and in-
crease engagement, and extends the intervention with new content. This
will also enhance tailoring, as women will share personal experiences.

2.3.1. Outcomes

We have developed a set of outcome measures and scales linked to
the BeFAB conceptual model and hypotheses. Outcomes are measured
through pre-test (immediately after consent and enrollment and before
intervention delivery) and using the same behavioral and weight status
outcome measures at the conclusion of the 12-week intervention period
(repeated measures).

e Height and weight. Height will be taken using a stadiometer to the
nearest % in. Body weight will be measured on a calibrated scale to
the nearest Y4 kg; BMI will be calculated as follows: BMI = weight
[kgl /height2 [m?]. Measures will be taken on the same scale at each
time point. Other measures will be extracted from patient records
and entered into a de-identified database including breastfeeding,
depression, and other co-morbidities (e.g., gestational diabetes).
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e Physical Activity: The International Physical Activity Questionnaire
(IPAQ) [61] will be administered; this measure assesses time spent in
walking, moderate and vigorous intensity activity, as well as
sedentary behavior. While we recognize the limitations of
self-reported measures, we opted to reduce burden by administering
the IPAQ which has been shown to be effective for detecting change
in total physical activity and moderate to vigorous PA [61], and is
currently being used in a GWG prevention trial [62].

Nutrition behaviors. Nutrition will be assessed by questions derived
from the Centers for Disease Control and Prevention Behavioral Risk
Factor Surveillance Survey and as adapted in the lead author’s pre-
vious research and other recent studies [63-66].

Self-efficacy: Exercise self-efficacy (ESE) [67,68]. The ESE is a 5-item
questionnaire assessing one’s confidence she can be active when
faced with 5 common barriers (e.g., bad weather, lack of time;
a=0.76) [68,69]. Weight self-efficacy (WEL) [69]. The WEL measures
perceived control over food-related behaviors, and incorporates 20
different food-related situations (e.g., social events); o's range from
0.70 to 0.90 [69].

Social Support. We will assess three components of social support
[70]: Perceived social support (6 items from the Interpersonal Support
Evaluation List (ISEL), rated on a 5-point Likert scale; a = 0.85);
Social self-efficacy (10-items rated on a 5-point Likert scale; o = 0.94);
Social outcome expectations (8-items on a 5-point Likert scale assess-
ing outcome expectations (pleasure, affection, relaxation, and con-
trol); a = 0.84).

Sleep. The Pittsburgh Sleep Quality Index [71] (PSQI) will be used to
assess sleep quality, patterns, duration (with questions about the
individual’s partner excluded).

Stress and Coping. The Rhode Island Stress and Coping Inventory
(RISC) will be used to measure mothers’ stress and coping strategies
adopted in relation to having a newborn baby [37].

Depressive symptoms will be measured using the Edinburgh Postnatal
Depression Scale (EPDS) [72,73].

Brand Equity Scale. Dr. Evans has validated an 18-item scale to
measure identification and engagement with a behavior change
program brand (scale alpha .94) and is hypothesized to mediate
HEAL behaviors [39,41].

Additionally, in the evaluation, app data is available on all aspects of
content utilization, including what content is viewed, for how long,
when, with what frequency. Thus, detailed program dosage is available
that can be used to measure engagement. This kind of exogenous mea-
sure of program dosage provides an important dimension to be able to
assess engagement and the relationship between intervention partici-
pation and outcomes [74,75].

2.3.2. Process measures

We also collect a number of engagement and other process measures
to assess acceptability and potentially explain observed variation in
program participation.

e Social Media Engagement. A 5-item measure [76,77] will assess
engagement in and perceptions of Facebook [76]. A metric for
messages delivered within the BeFAB app will be based on Dr. Evans’
text4baby study [78].

e Engagement. As in Napolitano et al. [55], and Andrade et al. [79], we

will quantify social media posts as a measure of engagement. We also

will track participants’: 1) type and frequency of content accessed; 2)

use of the app-based weight and activity tracker.

Consumer Satisfaction Measure. This measure, also used by Napolitano

et al. [40,55], assesses program satisfaction and perceived level of

program involvement.

2.3.3. Sample size
We calculated power based on the weight loss treatment
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recommendations in previous research [18] of 1-2 pounds per week
(5.45 kg total), compared with a loss of 1kg among the Standard care
group, a conservative estimate based on a comparable trial [17] and
Cochrane review [80] indicating that weight gain retention at 1 year
postpartum averages 0.5-4.0 kg. Assuming women start the program at
180 lbs., and lose 1 pound per week, this would equate to an approxi-
mate 6.6% weight loss. Several reports have concluded that weight loss
in the 5-9% range (of pre-intervention weight) contributes to important
health benefits and is clinically meaningful in evaluating weight loss
programs and medications [81,82]. Using Proc GLMPower in SAS En-
terprise, with a post-test sample size of 54 per group, a pooled SD of
13 kg, a pre-post correlation of 0.9, alpha = .05, and a 2-sided test, we
estimated 80% power to detect a mean weight loss difference between
the two groups of 4.45 kg. Assuming an attrition rate of 20%, this results
in sample of 68 per arm (136 total).

2.3.4. Randomization

We created a simple random assignment table in the REDCap [83]
online study management and data collection platform. Assignments are
made based on the randomized list in REDCap during the enrollment
process.

2.3.5. Analysis

Overall, the analysis has two main objectives, which are to evaluate
hypotheses 1 and 2. First, to examine 2, we will determine if BeFAB is
effective in reducing weight by 4.45kg or more among the treatment
group. Second, to examine 3, we will test our conceptual model (Fig. 1)
through a structural equation model (SEM).

Demographic data will be compared at baseline using unpaired t-
tests and Chi-square tests. For weight loss, group differences over time
will be analyzed using intention-to-treat methods. Mixed model
repeated measures analyses of variance (ANOVAs), with time, group and
the interaction of both as independent variables, will be used to compare
changes in all anthropometric data, physical activity, social support and
other psychosocial variables between the two groups. Data from all
participants will be included, even those who did not complete the 12-
week follow-up period (following intent to treat principles). We will
examine baseline differences between completers and non-completers.
Sensitivity analysis will as performed using last observed weight for
all subsequent time points. Following intent-to-treat principles, partic-
ipants who decline, withdraw, or are otherwise lost to follow-up will be
included. We will use the multiple imputation technique of iteratively
chained equations, apply the above analytic model, and compile the
results in the MI commands in Stata 13 [84,85]. A p-value < 0.05 will be
considered significant for all initial analyses, using SAS statistical soft-
ware for Windows [86].

Hypothesis 1. To test intervention effects on weight loss and self-
reported behavioral endpoints, we will conduct intent-to-treat ana-
lyses suited to the study design, including randomization and the
availability of baseline and follow-up repeated (pre- and post-test)
measures of weight loss and behaviors. For each outcome the statisti-
cal model will be an ANCOVA style regression. Linear mixed effect
models of this type (maximum likelihood) are widely used to analyze
data from randomized trials, and with continuous dependent variables
give estimates that are virtually identical to those for the population
averaged model (generalized estimating equations) [87,88].

Hypothesis 2. (mediation): The mediation hypothesis will be modeled
using Structural Equation Modeling (SEM) in which engagement with
the intervention and dosage will be represented as mediators of inter-
vention effects on outcomes [89]. We will develop a BeFAB dosage index
based on the app usage data and self-report data and use confirmatory
factor analysis (CFA) to model dosage as a latent variable [78,90]. We
will use experimental condition as the independent variable, engage-
ment and dosage mediators, and weight loss as the dependent variable to
estimate model pathways (see Fig. 1).
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3. Discussion

The BeFAB approach is both novel and significant in that it focuses on
increasing participant engagement by making weight loss and weight
management more fun and easier to do. Using evidence-based practices,
BeFAB attempts to address one of the central challenges of weight loss
programs, that they demand too much attention and effort on the part of
participants. This new program tests the hypothesis that digital tech-
nology, entertainment, and brand marketing strategies can be wedded to
evidence-based strategies to achieve greater behavioral and weight loss
outcomes [91].

Weight management interventions face challenges in terms of both
adoption and maintenance of behavior change. While the DPP repre-
sents a gold standard, it is time consuming and difficult for many people
to consistently participate and achieve lasting results. BeFab attempts to
solve these challenges by offering a relatively easy to use, low intensity
approach. It’s use of cultural tailoring and social support further reduces
barriers to adoption and continued participation. This approach tests the
hypothesis that reducing participant burden and increasing engagement
may produce improved health behavior change outcomes, for which
some previous mHealth provide preliminary evidence [78,92].

BeFAB is innovative in its attempt to engage participants through
branding, creating a program identity that is appealing and creates a
sense of belonging to “something bigger” that offers support and
encouragement. Digital media is a platform through which the brand
identity can be delivered, and allows the participant to engage with
BeFAB content anytime, anywhere, through interaction both with
intervention content and with peers [93]. The hypothesis, to be tested in
a randomized trial, is that this approach will produce meaningful
changes in HEAL behaviors and weight outcomes.

While other interventions have used the internet, mobile phones, and
digital media more generally, none have applied the integrated content
and app-based approach of BeFAB. This approach is innovative in that it
harnesses the power of a mobile app to create a “one stop” solution that
is always with the participant. The ability to communicate directly with
participants both through “push” (eg, app-based messages, social media
posts) and “pull” (eg, new weekly content, narrative stories, didactic
information) is a major strength of the program. The question for BeFAB
to answer is what is the added value of this integrated approach.

Because BeFAB is delivered in an app, dose and usage information is
available for analysis. Future research on BeFAB and new interventions
in the field should examine the dose-response effects of digital platforms
and their effects of HEAL behavior and weight outcomes [94]. As seen in
other interventions, such as text4baby, dosage may be a powerful pre-
dictor of behavior change outcomes among pregnant and postpartum
women [78]. Understanding dosage may also enable interventions to
optimize delivery and health outcomes over the long-term [95]. Future
trials should experimentally examine the effects of dosage and results
should be used to optimize new and improved weight management
interventions.

Funding source

This study was funded under Grant number MD011652 from the
National Institute on Minority Health and Health Disparities.

References

[1] S.A. Gore, D.M. Brown, D.S. West, The role of postpartum weight retention in
obesity among women: a review of the evidence, Ann. Behav. Med. 26 (2) (2003)
149-159.

[2] B.L. Rooney, C.W. Schauberger, Excess pregnancy weight gain and long-term
obesity: one decade later, Obstet. Gynecol. 100 (2) (2002) 245-252.

[3] Y. Linné, L. Dye, B. Barkeling, S. Rossner, Long-term weight development in
women: a 15-year follow-up of the effects of pregnancy, Obes. Res. 12 (7) (2004)
1166-1178.


http://refhub.elsevier.com/S2451-8654(19)30222-4/sref1
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref1
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref1
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref2
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref2
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref3
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref3
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref3

W.D.

[4]

[5]

[6]

[7]

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

. Evans et al.

T. Ostbye, C. McBride, W. Demark-Wahnefried, et al., Interest in healthy diet and
physical activity interventions peripartum among female partners of active duty
military, Mil. Med. 168 (4) (2003) 320-325.

R.T. Ackermann, E.A. Finch, E. Brizendine, H. Zhou, D.G. Marrero, Translating the
diabetes prevention program into the community. The DEPLOY pilot study, Am. J.
Prev. Med. 35 (4) (2008) 357-363.

B.E. Gould Rothberg, U. Magriples, T.S. Kershaw, S.S. Rising, J.R. Ickovics,
Gestational weight gain and subsequent postpartum weight loss among young, low-
income, ethnic minority women, Am. J. Obstet. Gynecol. 204 (1) (2011), 52.e51-
11.

K.M. Flegal, M.D. Carroll, C.L. Ogden, L.R. Curtin, Prevalence and trends in obesity
among US adults, 1999-2008, J. Am. Med. Assoc. 303 (3) (2010) 235-241.

AK. Kurian, K. Lykens, S. Bae, K.P. Singh, Racial and ethnic differences in
cardiovascular disease risk factors in U.S. older women: findings from behavioral
risk factor surveillance survey, 2003 & 2004, J. Health Disparities Res. Pract. 2 (3)
(2008) 109-119.

T. Ostbye, K.M. Krause, C.A. Lovelady, et al., Active mothers postpartum: a
randomized controlled weight-loss intervention trial, Am. J. Prev. Med. 37 (3)
(2009) 173-180.

K. Haby, A. Glantz, R. Hanas, A. Premberg, Mighty Mums - an antenatal health care
intervention can reduce gestational weight gain in women with obesity, Midwifery
31 (7) (2015) 685-692.

AK. Ronnberg, I. Ostlund, H. Fadl, T. Gottvall, K. Nilsson, Intervention during
pregnancy to reduce excessive gestational weight gain—a randomised controlled
trial, BJOG 122 (4) (2015) 537-544.

L.D. Fernandez, S.W. Groth, J.E. Reschke, M.L. Graham, M. Strawderman, C.

M. Olson, eMoms: electronically-mediated weight interventions for pregnant and
postpartum women. Study design and baseline characteristics, Contemp. Clin.
Trials 43 (2015) 63-74.

G.M. Manzoni, F. Pagnini, S. Corti, E. Molinari, G. Castelnuovo, Internet-based
behavioral interventions for obesity: an updated systematic review, Clin. Pract.
Epidemiol. Ment. Health 7 (2011) 19-28.

J. Kernot, T. Olds, L.K. Lewis, C. Maher, Effectiveness of a facebook-delivered
physical activity intervention for post-partum women: a randomized controlled
trial protocol, BMC Public Health 13 (2013) 518.

R. Graham, K. Choi, Explaining African-American cell phone usage through the
social shaping of technology approach, J. Afr. Am. Stud. 20 (1) (2016) 19-34.

V. McCleary-Jones, C. Scheideman-Miller, J.A. Rev Dorn, B. Johnson, M. Overall,
K. Dwyer, Health information technology use and health literacy among
community-dwelling African Americans, ABNF J. (Assoc. Black Nurs. Fac.) 24 (1)
(2013) 10-16.

M.C. Rosal, S.C. Lemon, O.H.T. Nguyen, N.E. Driscoll, L. DiTaranto, Translation of
the diabetes prevention program lifestyle intervention for promoting postpartum
weight loss among low-income women, Transl. Behav. Med. 1 (4) (2011) 530-538.
M.A. Stanley, J.G. Beck, B.J. Zebb, Psychometric properties of four anxiety
measures in older adults, Behav. Res. Ther. 34 (10) (1996) 827-838.

G.G. Bennett, R.E. Glasgow, The delivery of public health interventions via the
internet: actualizing their potential, Annu. Rev. Public Health 30 (2009) 273-292.
A. Smith, Mobile Access 2010, Pew Internet & American Life Project, 2010. http
://www.pewinternet.org/Reports/2010/Mobile-Access-2010.aspx. Accessed July
2012.

A. Smith, Technology Trends Among People of Color, Pew Internet & American
Life Project, 2010. http://www.pewinternet.org/Commentary/2010/September/
Technology-Trends-Among-People-of-Color.aspx. Accessed July 2012.

L.E. Burke, M.B. Conroy, S.M. Sereika, et al., The effect of electronic self-
monitoring on weight loss and dietary intake: a randomized behavioral weight loss
trial, Obesity 19 (2) (2011) 338-344.

L.E. Burke, J. Wang, M.A. Sevick, Self-monitoring in weight loss: a systematic
review of the literature, J. Am. Diet. Assoc. 111 (1) (2011) 92-102.

A. Khaylis, T. Yiaslas, J. Bergstrom, C. Gore-Felton, A review of efficacious
technology-based weight-loss interventions: five key components, Telemed. J. e
Health 16 (9) (2010) 931-938.

B. Spring, J.M. Duncan, E.A. Janke, et al., Integrating technology into standard
weight loss treatment: a randomized controlled trial, Arch. Intern. Med. (2012)
1-7.

Pew Internet Research, Mobile fact sheet, Retrieved from, https://www.pewinte
rnet.org/fact-sheet/mobile/. (Accessed 5 June 2019).

K.O. Hwang, J. Ning, A.W. Trickey, C.N. Sciamanna, Website usage and weight loss
in a free commercial online weight loss program: retrospective cohort study,

J. Med. Internet Res. 15 (1) (2013) ell.

W.D. Evans, E. Andrade, R. Villaba, I. Cubana, M. Edberg, Turning the corner:
design and testing of the adelante health promotion brand for latino youth, Soc.
Mark. Q. 22 (2015) 19-33, https://doi.org/10.1177/1524500415614838.

L.A. Bastian, V.C. Pathiraja, K. Krause, et al., Multiparity is associated with high
motivation to change diet among overweight and obese postpartum women,
Womens Health Iss 20 (2) (2010) 133-138.

F. Bertz, C. Sparud-Lundin, A. Winkvist, Transformative Lifestyle Change: key to
sustainable weight loss among women in a post-partum diet and exercise
intervention, Matern. Child Nutr. 11 (4) (2015) 631-645.

L.O. Walker, G.M. Timmerman, B.S. Sterling, M. Kim, P. Dickson, Do low-income
women attain their pre-pregnant weight by the 6th week of postpartum? Ethn. Dis.
14 (1) (2004) 119-126.

J.S. Schiller, J.W. Lucas, B.W. Ward, J.A. Peregoy, Summary health statistics for U.
S. Adults: national health interview survey, 2010, Vital Health Stat 10 (252) (2012)
1-207.

[33]

[34]

[35]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]
[61]

[62]

Contemporary Clinical Trials Communications 16 (2019) 100460

The Diabetes Prevention Program (DPP), Description of lifestyle intervention,
Diabetes Care 25 (12) (2002) 2165-2171, https://doi.org/10.2337/
diacare.25.12.2165.

E.L. Andrade, W.D. Evans, M.C. Edberg, S.D. Cleary, R. Villalba, Victor and Erika
webisodes for the adelante brand: an innovative audience engagement strategy for
prevention, J. Health Commun. 20 (12) (2015) 1465-1472, https://doi.org/
10.1080/10810730.2015.1018648.

P.A. Thoits, Mechanisms linking social ties and support to physical and mental
health, J. Health Soc. Behav. 52 (2) (2011) 145-161.

J.L. Fava, L. Ruggiero, D.M. Grimley, The development and structural confirmation
of the Rhode Island Stress and Coping Inventory, J. Behav. Med. 21 (6) (1998)
601-611.

Y. Zhao, T. Kershaw, A.S. Ettinger, C. Higgins, M.C. Lu, S.M. Chao, Association
between life event stressors and low birth weight in African American and white
populations: findings from the 2007 and 2010 Los Angeles Mommy and Baby
(LAMB) surveys, Matern. Child Health J. 19 (10) (2015) 2195-2205.

W.D. Evans, S. Price, S. Blahut, Evaluating the truth brand, J. Health Commun. 10
(2) (2005) 181-192.

M.A. Napolitano, S. Hayes, G.G. Bennett, A.K. Ives, G.D. Foster, Using facebook and
text messaging to deliver a weight loss program to college students 21 (1) (2013)
25-31.

W.D. Evans, J. Blitstein, J.C. Hersey, J. Renaud, A.L. Yaroch, Systematic review of
public health branding, J. Health Commun. 13 (8) (2008) 721-741.

M. Neve, P.J. Morgan, P.R. Jones, C.E. Collins, Effectiveness of web-based
interventions in achieving weight loss and weight loss maintenance in overweight
and obese adults: a systematic review with meta-analysis, Obes. Rev. 11 (4) (2010)
306-321.

W.D. Evans, K.K. Christoffel, J. Necheles, A.B. Becker, J. Snider, Outcomes of the 5-
4-3-2-1 Go! Childhood obesity community trial, Am. J. Health Behav. 35 (2) (2011)
189-198.

M.J. Coons, A. Demott, J. Buscemi, et al., Technology interventions to curb obesity:
a systematic review of the current literature, Curr Cardiovasc Risk Rep 6 (2) (2012)
120-134.

D.J. Wantland, C.J. Portillo, W.L. Holzemer, R. Slaughter, E.M. McGhee, The
effectiveness of Web-based vs. non-Web-based interventions: a meta-analysis of
behavioral change outcomes, J. Med. Internet Res. 6 (4) (2006) e40-e40.

W.D. Evans, J.L. Wallace, J. Snider, Pilot evaluation of the text4baby mobile health
program, BMC Public Health 12 (2012) 1031.

W.D. Evans, L.C. Abroms, R. Poropatich, P.E. Nielsen, J.L. Wallace, Mobile health
evaluation methods: the Text4baby case study, J. Health Commun. 17 (Suppl 1)
(2012) 22-29.

H.K. Kim, J. Niederdeppe, J. Guillory, M. Graham, C. Olson, G. Gay, Determinants
of pregnant women'’s online self-regulatory Activities for appropriate gestational
weight gain, Health Commun. 30 (9) (2015) 922-932.

W.D. Evans, J. Blitstein, D. Vallone, S. Post, W. Nielsen, Systematic review of
health branding: growth of a promising practice, Transl. Behav. Med. 5 (1) (2015)
24-36.

T. Greenhalgh, C. Jackson, S. Shaw, T. Janamian, Achieving research impact
through Co-creation in community-based health services: literature review and
case study, Milbank Q. 94 (2) (2016) 392-429, https://doi.org/10.1111/1468-
0009.12197.

W.D. Evans, L. Patchen, T.E. Pease, J.P. Nestle-Patt, J. Wallace, Teen Pregnancy
Prevention Among At-Risk Urban Youth: Improving Parent-Child Connectedness,
9, Emerald Group Publishing Limited, United Kingdom, 2012.

C.N. Sciamanna, B. Lewis, D. Tate, M.A. Napolitano, M. Fotheringham, B.

H. Marcus, User attitudes toward a physical activity promotion website, Prev. Med.
35 (6) (2002) 612-615.

B. Lewis, D. Williams, S. Dunsiger, et al., User attitudes towards physical activity
websites in a randomized controlled trial, Prev. Med. 47 (5) (2008) 508-513.

K. Ryan, S. Dockray, C. Linehan, A systematic review of tailored eHealth
interventions for weight loss, Digit Health 5 (2019), https://doi.org/10.1177/
2055207619826685, 2055207619826685. Published 2019 Feb 5.

M.A. Napolitano, J.A. Whiteley, M.N. Mavredes, J.* Faro, L. DiPietro, L.L. Hayman,
C. Neighbors, S. Simmens, Using social media to deliver weight loss programming
to young adults: design and rationale for the Healthy Body Healthy U (HBHU)
Trial, Contemp. Clin. Trials 60 (2017) 1-13, https://doi.org/10.1016/j.
cct.2017.06.007.

H. Spittaels, I. De Bourdeaudhuij, J. Brug, C. Vandelanotte, Effectiveness of an
online computer-tailored physical activity intervention in a real-life setting, Health
Educ. Res. 22 (3) (2007) 385-396.

G.G. Bennett, S.J. Herring, E. Puleo, E.K. Stein, K.M. Emmons, M.W. Gillman, Web-
based weight loss in primary care: a randomized controlled trial, Obesity (Silver
Spring) 18 (2) (2010) 308-313, https://doi.org/10.1038/0by.2009.242.

M. Napolitano, S. Hayes, G. Russo, D. Muresu, A. Giordano, G. Foster, Using
avatars to model weight loss behaviors: participant attitudes and technology,

J. Diabetes Sci. Technol. 7 (2013) 1057-1065.

J.E. Cade, V.J. Burley, D.L. Warm, R.L. Thompson, B.M. Margetts, Food-frequency
questionnaires: a review of their design, validation and utilisation, Nutr. Res. Rev.
17 (1) (2004) 5-22.

K. Elfhag, A.M. Carlsson, S. Rossner, Subgrouping in obesity based on Rorschach
personality characteristics, Scand. J. Psychol. 44 (5) (2003) 399-407.

P.C. Hallal, C.G. Victora, Reliability and validity of the international physical
activity questionnaire (IPAQ), Med. Sci. Sport. Exerc. 36 (2004) 556. United States.
K.K. Vesco, N. Karanja, J.C. King, et al., Healthy moms, a randomized trial to
promote and evaluate weight maintenance among obese pregnant women: study
design and rationale, Contemp. Clin. Trials 33 (4) (2012) 777-785.


http://refhub.elsevier.com/S2451-8654(19)30222-4/sref4
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref4
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref4
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref5
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref5
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref5
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref6
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref6
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref6
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref6
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref7
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref7
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref8
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref8
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref8
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref8
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref9
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref9
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref9
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref10
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref10
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref10
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref11
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref11
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref11
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref12
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref12
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref12
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref12
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref13
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref13
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref13
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref14
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref14
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref14
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref15
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref15
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref16
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref16
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref16
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref16
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref17
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref17
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref17
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref18
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref18
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref19
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref19
http://www.pewinternet.org/Reports/2010/Mobile-Access-2010.aspx
http://www.pewinternet.org/Reports/2010/Mobile-Access-2010.aspx
http://www.pewinternet.org/Commentary/2010/September/Technology-Trends-Among-People-of-Color.aspx
http://www.pewinternet.org/Commentary/2010/September/Technology-Trends-Among-People-of-Color.aspx
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref22
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref22
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref22
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref23
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref23
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref24
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref24
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref24
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref25
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref25
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref25
https://www.pewinternet.org/fact-sheet/mobile/
https://www.pewinternet.org/fact-sheet/mobile/
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref27
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref27
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref27
https://doi.org/10.1177/1524500415614838
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref29
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref29
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref29
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref30
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref30
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref30
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref31
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref31
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref31
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref32
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref32
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref32
https://doi.org/10.2337/diacare.25.12.2165
https://doi.org/10.2337/diacare.25.12.2165
https://doi.org/10.1080/10810730.2015.1018648
https://doi.org/10.1080/10810730.2015.1018648
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref35
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref35
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref37
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref37
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref37
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref38
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref38
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref38
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref38
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref39
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref39
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref40
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref40
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref40
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref41
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref41
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref42
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref42
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref42
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref42
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref43
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref43
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref43
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref44
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref44
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref44
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref45
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref45
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref45
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref46
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref46
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref47
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref47
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref47
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref48
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref48
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref48
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref49
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref49
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref49
https://doi.org/10.1111/1468-0009.12197
https://doi.org/10.1111/1468-0009.12197
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref51
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref51
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref51
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref52
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref52
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref52
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref53
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref53
https://doi.org/10.1177/2055207619826685
https://doi.org/10.1177/2055207619826685
https://doi.org/10.1016/j.cct.2017.06.007
https://doi.org/10.1016/j.cct.2017.06.007
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref56
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref56
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref56
https://doi.org/10.1038/oby.2009.242
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref58
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref58
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref58
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref59
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref59
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref59
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref60
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref60
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref61
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref61
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref62
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref62
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref62

W.D.

[63]

[64]

[65]

[66]

[67]

[68]

[69]
[70]

[71]

[72]

[731]

[74]

[75]

[76]

[77]

[78]

[79]

Evans et al.

L. Dwyer-Lindgren, J. Mackenbach, F. van Lenthe, A. Mokdad, Self-reported
general health, physical distress, mental distress, and activity limitation by US
county, 1995-2012, Popul. Health Metrics 15 (1) (2017).

W.D. Evans, J. Necheles, M. Longjohn, K.K. Christoffel, The 5-4-3-2-1 Go!
intervention: social marketing for nutrition, J. Nutr. Educ. Behav. 39 (2) (2007)
§55-859. S1.

N.C. Andreasen, M. Flaum, S. Arndt, The Comprehensive Assessment of Symptoms
and History (CASH). An instrument for assessing diagnosis and psychopathology,
Arch. Gen. Psychiatr. 49 (8) (1992) 615-623.

K.B. Michels, S.A. Bingham, R. Luben, A.A. Welch, N.E. Day, The effect of
correlated measurement error in multivariate models of diet, Am. J. Epidemiol.
160 (1) (2004) 59-67.

U.S. Department of Health and Human Services, Physical Activity and Health: A
Report of the Surgeon General, 1996. Atlanta,GA.

B.H. Marcus, V.C. Selby, R.S. Niaura, J.S. Rossi, Self-efficacy and the stages of
exercise behavior change, Res. Q. Exerc. Sport 63 (1) (1992) 60-66, https://doi.
0rg/10.1080/02701367.1992.10607557.

M.M. Clark, D.B. Abrams, R.S. Niaura, C.A. Eaton, J.S. Rossi, Self-efficacy in weight
management, J. Consult. Clin. Psychol. 59 (5) (1991) 739-744.

P.W. Ballantine, R.J. Stephenson, Help me, I'm fat! Social support in online weight
loss networks, J. J Consum Behav. 10 (6) (2011) 332-337.

D.J. Buysse, C.F. Reynolds, T.H. Monk, S.R. Berman, D.J. Kupfer, The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research,
Psychiatr. Res. 28 (2) (1989) 193-213.

S.J. Herring, J.W. Rich-Edwards, E. Oken, S.L. Rifas-Shiman, K.P. Kleinman, M.
W. Gillman, Association of postpartum depression with weight retention 1 year
after childbirth, Obesity 16 (6) (2008) 1296-1301.

J.L. Cox, J.M. Holden, R. Sagovsky, Detection of postnatal depression.
Development of the 10-item Edinburgh postnatal depression scale, Br. J. Psychiatr.
150 (1987) 782-786.

J. Niederdeppe, Conceptual, empirical, and practical issues in developing valid
measures of public communication campaign exposure, Commun. Methods Meas. 8
(2) (2014) 138-161.

R. Hornik, Measuring campaign message exposure and public communication
environment exposure: some implications of the distinction in the context of social
media, Commun. Methods Meas. 10 (2-3) (2016) 167-169.

N.B. Ellison, C. Steinfield, C. Lampe, The benefits of facebook "friends:" social
capital and college students’ use of online social network sites, J Comput-Mediat
Comm. 12 (4) (2007) 1143-1168.

A.Yan Yu, S. Wen Tian, D. Vogel, R.C.-W. Kwok, Can learning be virtually boosted?
An investigation of online social networking impacts, Comput. Educ. 55 (4) (2010)
1494-1503.

W.D.N.P. Evans, D. Szekely, J. Wallace, E. Murray, J. Snider, Dose-response effects
of the text4baby mobile health program: randomized trial, J. Med. Internet Res.:
mHealth uHealth. (2015), https://doi.org/10.2196/mhealth.3909.

E.L. Andrade, W.D. Evans, N. Barrett, M.C. Edberg, S.D. Cleary, Strategies to
increase latino immigrant youth engagement in health promotion using social

[80]

[81]

[82]

[83]

[84]

[85]
[86]

[87]

[88]

[89]
[90]

[91]

[92]

[93]

[94]

[95]

Contemporary Clinical Trials Communications 16 (2019) 100460

media: mixed-methods study, JMIR Public Health Surveill 4 (4) (2018) €71,
https://doi.org/10.2196/publichealth.9332. Published 2018 Dec 19.

A.R. Amorim, Y.M. Linne, P.M. Lourenco, Diet or exercise, or both, for weight
reduction in women after childbirth, Cochrane Database Syst. Rev. (3) (2007).
Cd005627.

P.T. Katzmarzyk, L. Pérusse, R.M. Malina, C. Bouchard, Seven-year stability of
indicators of obesity and adipose tissue distribution in the Canadian population,
Am. J. Clin. Nutr. 69 (6) (1999) 1123-1129.

P.A. Harris, R. Taylor, R. Thielke, J. Payne, N. Gonzalez, J.G. Conde, Research
electronic data capture (REDCap)-a metadata-driven methodology and workflow
process for providing translational research informatics support, J. Biomed.
Inform. 42 (2) (2009) 377-381.

J.G. Christian, A.G. Tsai, D.H. Bessesen, Interpreting weight losses from lifestyle
modification trials: using categorical data, Int. J. Obes. 34 (1) (2010) 207-209.
L.R. White, P. Royston, A.M. Wood, Multiple imputation using chained equations:
issues and guidance for practice, Stat. Med. 30 (4) (2011) 377-399.

C.K. Enders, Applied Missing Data Analysis, Guilford Press, New York, 2010.
X.D. Keating, J. Guan, J.C. Pinero, D.M. Bridges, A meta-analysis of college
students’ physical activity behaviors, J. Am. Coll. Health 54 (2) (2005) 116-125.
M.J. Campbell, A. Donner, N. Klar, Developments in cluster randomized trials and
statistics in medicine, Stat. Med. 26 (1) (2007) 2-19.

H.S. Bloom, L. Richburg-Hayes, B. Alison Rebeck, Using covariates to improve
precision for studies that randomize schools to evaluate educational interventions,
Educ. Eval. Policy Anal. 29 (1) (2007) 30-59.

L.K. Muthén, B.O. Muthén, Mplus User’s Guide, 6 ed., Muthén & Muthén, Los
Angeles, 1998-2010.

W.D. Evans, N. Taruberekera, K. Longfield, J. Snider, Brand equity and willingness
to pay for condoms in Zimbabwe, Reprod. Health 8 (2011) 29.

W.S. Holmes, S.A. Moorhead, V.E. Coates, R.R. Bond, B.H. Zheng, Impact of digital
technologies for communicating messages on weight loss maintenance: a
systematic literature review, Eur. J. Public Health 29 (2) (2019) 320-328, https://
doi.org/10.1093/eurpub/cky171.

D. Taylor, C. Lunny, P. Loli¢, O. Warje, J. Geldman, T. Wong, M. Gilbert, R. Lester,
G. Ogilvie, Effectiveness of text messaging interventions on prevention, detection,
treatment, and knowledge outcomes for sexually transmitted infections (STIs)/HIV:
a systematic review and meta-analysis, Syst. Rev. 8 (1) (2019) 12, https://doi.org/
10.1186/513643-018-0921-4.

M.B. Moran, M.W. Walker, T.N. Alexander, J.W. Jordan, D.E. Wagner, Why peer
crowds matter: incorporating youth subcultures and values in health education
campaigns, Am. J. Public Health 107 (3) (2017) 389-395, https://doi.org/
10.2105/AJPH.2016.303595.

E.G. Price-Haywood, Q. Luo, D. Monlezun, Dose effect of patient-care team
communication via secure portal messaging on glucose and blood pressure control,
J. Am. Med. Inform. Assoc. 25 (6) (2018) 702-708, https://doi.org/10.1093/
jamia/ocx161.

R.C. Hornik, Measuring campaign message exposure and public communication
environment exposure: some implications of the distinction in the context of social
media, Commun. Methods Meas. 10 (2-3) (2016) 167-169. Epub 2016 Apr 20.


http://refhub.elsevier.com/S2451-8654(19)30222-4/sref63
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref63
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref63
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref64
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref64
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref64
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref65
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref65
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref65
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref66
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref66
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref66
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref67
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref67
https://doi.org/10.1080/02701367.1992.10607557
https://doi.org/10.1080/02701367.1992.10607557
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref69
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref69
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref70
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref70
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref71
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref71
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref71
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref72
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref72
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref72
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref73
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref73
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref73
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref74
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref74
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref74
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref75
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref75
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref75
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref76
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref76
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref76
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref77
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref77
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref77
https://doi.org/10.2196/mhealth.3909
https://doi.org/10.2196/publichealth.9332
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref80
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref80
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref80
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref81
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref81
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref81
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref82
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref82
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref82
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref82
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref83
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref83
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref84
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref84
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref85
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref86
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref86
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref87
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref87
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref88
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref88
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref88
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref89
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref89
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref90
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref90
https://doi.org/10.1093/eurpub/cky171
https://doi.org/10.1093/eurpub/cky171
https://doi.org/10.1186/s13643-018-0921-4
https://doi.org/10.1186/s13643-018-0921-4
https://doi.org/10.2105/AJPH.2016.303595
https://doi.org/10.2105/AJPH.2016.303595
https://doi.org/10.1093/jamia/ocx161
https://doi.org/10.1093/jamia/ocx161
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref95
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref95
http://refhub.elsevier.com/S2451-8654(19)30222-4/sref95

	Design of a novel digital intervention to promote healthy weight management among postpartum African American women
	1 Introduction
	2 Methods
	2.1 Conceptual model and approach
	2.2 Intervention content and app design
	2.2.1 Translation of content
	2.2.2 Behavioral goals
	2.2.3 Badges
	2.2.4 Social network
	2.2.5 In-app messaging
	2.2.6 BeFAB series videos
	2.2.7 Coaching corner videos

	2.3 Evaluation of efficacy in a randomized controlled trial (RCT)
	2.3.1 Outcomes
	2.3.2 Process measures
	2.3.3 Sample size
	2.3.4 Randomization
	2.3.5 Analysis


	3 Discussion
	Funding source
	References


