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Abstract

Background: Community-based participatory research isan effective tool for improving health outcomesin minority communities.
Few community-based participatory research studies have evaluated methods of optimizing smartphone apps for health
technol ogy-enabled interventions in African Americans.

Objective: This study aimed to utilize focus groups (FGs) for gathering qualitative data to inform the development of an app
that promotes physical activity (PA) among African American women in Washington, DC.

Methods: We recruited a convenience sample of African American women (N=16, age range 51-74 years) from regions of
Washington, DC metropolitan area with the highest burden of cardiovascular disease. Participants used an app created by the
research team, which provided motivational messages through app push notifications and educational content to promote PA.
Subsequently, participants engaged in semistructured FG interviews led by moderators who asked open-ended questions about
participants’ experiences of using the app. FGs were audiorecorded and transcribed verbatim, with subsequent behavioral
theory-driven thematic analysis. Key themes based on the Health Belief Model and emerging themes were identified from the
transcripts. Three independent reviewers iteratively coded the transcripts until consensus was reached. Then, the final codebook
was approved by a qualitative research expert.

Results: In thisstudy, 10 main themes emerged. Participants emphasi zed the need to improve the app by optimizing automation,
increasing relatability (eg, photos that reflect target demographic), increasing educational material (eg, health information), and
connecting with community resources (eg, cooking classes and exercise groups).

Conclusions: Involving target users in the development of a culturally sensitive PA app is an essentia step for creating an app
that has a higher likelihood of acceptance and use in a technol ogy-enabled intervention. This may decrease health disparitiesin
cardiovascular diseases by more effectively increasing PA in aminority population.
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Introduction

Cardiovascular disease remains the leading cause of death in
the United States, and African Americans bear adisproportionate
burden, leading to significant and excessive morbidity and
mortality [1,2]. Cardiovascular disease risk factors are more
preval ent among both low-income and racial or ethnic minority
populations, emphasizing the need to design interventions that
address these risk factors and, ultimately, reduce health
disparities [1]. A maor factor contributing to poor
cardiovascular health is the lack of sufficient physical activity
(PA). The Centers for Disease Control and Prevention reports
that 24% of US adults do not engage in leisure-time PA.
National averagesfor women and African Americansare higher,
at 29.5% and 26.4%, respectively [3]. A systematic review
conducted by Joseph et al found that African American women
face unique barriers to PA, including neighborhood safety
concerns, financial costs, and hair maintenance, among others
[4]. Culturaly tailored community-based interventions that
combine education, support, and tool sto improve cardiovascul ar
health are especially useful when addressing disparities in
resource-limited settings [5].

Mobile health technology (mHealth) is a potentialy effective
and widely accessible platform for community-based
interventions seeking to improve health outcomes in areas of
lower socioeconomic status. Approximately 72% of African
Americansin the United States own a smartphone, and they are
more likely to depend on smartphones for internet access than
other racial groups. Thus, smartphone appsare arealistic target
for interventions among African Americans [6]. As 62% of all
smartphone users access health information via their maobile
phones, capitalizing on appsto deliver health interventions may
facilitate access to communities with lower health care
utilization, such as African Americans[7]. Thisis substantiated
by the finding that African American women are willing to
participate in mHealth research that uses technology, such as
fitness trackers and smartphone apps [8]. To date, there have
been no studiesthat use community-based participatory research
(CBPR) methods to engage urban, low-income, African
American women as end users in the development of a
smartphone app for PA promotion.

In order to understand the potential impact of an app on health
behavior, such as PA, it is helpful to rely on an existing
theoretical framework. The Health Belief Model (HBM) consists
of six relevant constructsrelated to behavioral change: perceived
benefits, perceived barriers, perceived susceptibility, perceived
severity, self-efficacy, and cues to action [9]. HBM allows for
the systematic exploration of beliefs and attitudes through these
well-defined constructs, while other theories [10] do not.
Therefore, we propose that HBM will be a strong theoretical
basis upon which to analyze the role of an app in facilitating a
behavioral change.

https://formative.jmir.org/2019/1/€10944/

Typica CBPR methodology includes working alongside a
community advisory board (CAB) to develop arelevant, tailored
intervention that is appropriate for the community in question.
CBPR, which is focused on the intentional engagement with
minority populations, has been a validated approach for
eliminating health disparities [11]. Focus groups (FGs) are an
effective CBPR methodology for eliciting feedback and gaining
a comprehensive understanding of mHealth features preferred
by apopulation. FGsare al so at the core of user-centered design
processes. Thus, we employed community-based FGs to
facilitate user-centered design and develop a smartphone app
that promotes PA by addressing the unique needs and barriers
of African American women. The primary aim of this pilot
study wasto employ FGsto qualitatively gather the perspectives
of low-income, African American women on a PA—promoting
app prior to usein afuture, larger mHealth-enabled intervention
in the Washington, DC metropolitan area. Applying HBM asa
theoretical framework in the thematic analysis of FGs allowed
us to effectively explore the utility of the app for improving
health behaviorsin this population.

Methods

Overview of Study Design

A convenience sample of African American women participated
in 2 FGs assessing their views on the use of mHealth tools.
Immediately following the preintervention FG session, the study
app was downloaded onto participants mobile phones, and
participants were given study-associated Fitbit accounts and a
Fitbit Charge 2 device (Fithit, Inc, San Francisco, CA, USA).
Therefore, al participants began both study components—using
the app and wearing the Fitbit—simultaneously. After
completion of the 20-day study period, participants took part
in the postintervention FG interviewsto share their experiences
with the study app and Fitbit device. The pilot study was
conducted for 20 days to accommodate the 18-day
push-natification message scheme, plus 1 extra day on each
end. Findings of the postintervention FG are described in this
manuscript. The study was approved by the National Heart,
Lung, and Blood Institute (National Institutes of Health, NIH)
institutional review board, and all participants provided written
informed consent (NCT 01927783).

Study Population

African American women aged 19-85 years and residing in
low-income areas of Washington DC (wards 5, 7, and 8) and
Prince George's County, MD, were invited to participate.
Participants were recruited from a convenience sample of
communities in Washington, DC metropolitan area between
August 2017 and October 2017. Participants learned about the
study through local health education events, flyersat churches,
and peer recommendations. Participants were required to own
a smartphone device, be proficient in written and spoken
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English, be physically ableto engagein study activities, and be
either overweight or obese (body massindex, BMI, =25 kg/m?)
by self-reported height and weight. The study criteria and
convenience sampling resulted in the recruitment of 20 possible
participants and, ultimately, enrollment of 16 participants.

Developing the Smartphone App

The app was developed in partnership with Vibrent Health
(Fairfax, VA, USA), a health technology company. The app
was designed to deliver motivational messages via push
notifications, educational content about PA, and a daily
self-assessment of stress and participants opinions of the
message content of that day. The app featured awelcome video
of the Principal Investigator (TP-W) explaining the purpose of
the study and encouraging participantsto increasetheir PA. The
app was tested by the study team and app development group
prior to distribution to study participants.

Community-Based Participatory Research for Push
Notification Message Development

Using the Communication, Awareness, Relationships, and
Empowerment Model [ 12], we engaged our community partners
through our previously described CAB, the DC Cardiovascular
Health and Obesity Collaborative [13,14]. These community
partners provided feedback and input on study design and
implementation, including areview of the recruitment and data
collection methods.

A questionnaire was emailed to the CAB to identify local and
culturally relevant barriers to PA and to solicit suggested
motivational push notification messages that promote PA.
Follow-up telephonic interviews were then conducted based on
a prewritten script to further ascertain and clarify their
suggestions (see Multimedia Appendix 1, which illustrates the
CAB interview script for suggested messages). Both the
guestionnaire and interview asked CAB members to provide
messages applicable to 1 of the 4 motivational constructs:
self-efficacy, self-esteem, goal setting for increasing motivation,
and goal setting for those with motivation but limited time.
These categories were chosen based on prior work identifying
barriers to PA for African American women [15] and the
proposed theoretical framework for a community-based,
mHealth-enabled PA intervention in development [16]. During
the interview, respondents were given examples of messages
from each category consecutively to prompt message
suggestions relevant to that category. Additionaly, CAB
memberswere asked to tailor their suggestionsto the population
of interest, African American women, in order to generate the
greatest impact on PA [17]. These messages were compiled,
reviewed, selected, modified, and reorganized into the 4
categories prior to consulting a health communications expert
(SE-T) for approval. Thefinal messageswereincorporated into
a database for use in community-based PA interventions (see
Multimedia Appendix 2, which illustrates the process of
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engaging the CAB for the push notification message
development).

Motivational Push Notification Message Dissemination

The app was designed to deliver 3 motivational messages daily
via push notifications, which included photos of African
American women of al body sizes and ages participating in
PA. The app also allowed participants to review past messages
by storing all received messages on a “wall” within the app.
Motivational messageswere disseminated viathe app according
to a programmed order (see Multimedia Appendix 3, which
shows the programmed order of message dissemination; arrow
represents 1 individual, N=16). Participants were scheduled to
receive a specific sequence of motivational messages over an
18-day period split into six 3-day blocks. During each 3-day
block, participants were scheduled to receive daily messages
from 1 motivational category or to review educational modules.
Each participant would, therefore, receive a unique sequence
of messages over the testing period to control for sequencing
effects, while allowing them to see examples from each
motivational category and the educational modules. During the
final 3-day block, participants were randomized to receive daily
messages from a single motivational construct in combination
with the educational modules.

Educational Modules

Information about PA was distributed via 2 educational modules,
adapted from the Diabetes Prevention Program (Figure 1) [18].
Module 1 covered goal setting and benefits of PA. Module 2
covered safety, stretching, and how to integrate PA into a busy
life. Both modules were interactive, allowing participants to
enter their current PA levels and goals for the following week.
Upon completion of both modul es, participants received further
positive reinforcement (a “prize’) within the app, which
consisted of 2 simple, heart-healthy recipes.

Daily Self-Assessment

Participants were asked to complete a 6-item self-assessment
every evening that evaluated their stress and cognitive affect
(Figure 1). The first 5 questions were derived from prior
ecological momentary assessment tools [19,20]. Participants
were asked to ratetheir levels of cheerfulness, happiness, anger
or frustration, nervousness or stress, and sadness on a 6-point

scale. For the 61 question, participants were asked to rate the
content of the daily motivational push notification messageson
a6-point scale.

Wear able Physical Activity Tracker

Participants wore Fitbit Charge 2 devices 24 hours per day for
the 20-day study period, with the exception of water-based
activities. The wrist-worn activity monitor recorded
minute-by-minute amount and intensity of PA achieved by each
participant as well as sleep duration and quality. As the study
app did not sync with the PA tracker, participants were able to
view their activity viathe commercially available Fitbit app.
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Figure 1. Screenshots of the study app which show Educational Module 1 and the Daily self-assessment.
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Focus Groups

Immediately following the 20-day study period, all participants
met at a local partnering church to discuss their experiences
with the PA—promoting app, fithess tracker and associated app,
and resulting changesin PA. Then, 2 simultaneous FGs, which
included 8 participants each, were conducted to alow all 16
participants greater opportunity to speak. The FGs were
conducted using a semistructured interview process. Each FG
wasled by 2 study team members, amoderator and afacilitator,
with additional note takers present to document nonverbal
responses. Both moderators followed a Moderator's Guide,
which included preselected questions and probes but allowed
for open discussion based on the comments raised (see
Multimedia Appendix 4, which illustrates the Moderator’s
Guide). During FG, the facilitator's role was to manage the
equipment (ie, name cards and tape recorders), take notes, make
observations, and ask follow-up questions when deemed
necessary. The FGs were audiorecorded and transcribed
verbatim by an independent clinical research organization
(Socia Solutions International, Inc, Silver Spring, MD, USA).

Data Analysis

Descriptive statistics were assessed from demographics and
Fitbit data using SAS 9.4 (SAS Institute, Cary, NC, USA). A
behavioral theory-driven thematic analysis based on the HBM
was used to analyze FG data. The transcripts were reviewed,
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and apreliminary codebook of themes was devel oped based on
theoretica constructs of the HBM. Each themewas accompanied
by an operational definition that allowed 3 coders to
systematically and independently identify quotes from the FGs
that represented each theme. The coding process was iterative,
with a total of 6 codebooks developed until consensus was
achieved. Anintramural NIH qualitative research expert (GW)
validated the final coding and corresponding themes.

Results

Sample Characteristics

The study sample consisted of 16 African American women
with a mean age of 62.1 (SD 6.6) years (Table 1). Mean BMI

was 35.5 (range 25.6-54.6) kg/m?, with 75% (12/16) of the

women classified asobese (BMI =30 kg/m?). About 63% (10/16)
of the women were retired or unemployed. Educational
attainment varied and ranged from high school level to graduate
or professional degree although most participants (12/16, 75%)
had, at least, a college education. Income information was only
available for 8 participants, with the majority of participants
having a household income =US $60,000. Participants had an
average step count of 7359 steps per day, with a valid day
defined as 10 or more hours of Fitbit wear time. There were
292 valid daysfor analysis. Step datawere averaged over valid
days for the 20-day period.
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Table 1. Sample characteristics (N=16).

Ceasar et a

Characteristic Values
Age (years), mean (SD) 62.1 (6.6)
Sex, n (%)

Female 16 (100)
Race, n (%)

African American 16 (100)
Employment status, n (%)

Employed 6(37)

Retired or unemployed 10 (63)
Income (US$), n (%)?

<60,000 6 (37)

260,000 5 (63)
Education, n (%)

Some college or below 4(25)

Technical degree 2(12)

College degree 7 (44)

Graduate or professiona degree 3(19)
Marital status, n (%)

Single, divorced, or widowed 12 (75)

Married 4(25)
L ocation of residence, n (%)

Maryland 7 (44)

Washington, DC 9 (56)
Body mass index (kg/m?), mean (SD) 35.5(8.29)
Weight parameters

Overweight?, n (%) 4(25)

Obese®, n (%) 12(75)
Physical activity parameters, mean (SD)

Steps per day® 7359 (2201)

Sedentary minutes per day 1174 (54)

Light intensity minutes per day 236 (50)

Moderate intensity minutes per day 12 (8)

Vigorous intensity minutes per day 18 (10)

8 ncome information was only available for 8 participants.
bBody mass index=25 kg/mz.
°Body mass index=30 kg/m?.

dvalid day defined as =10 hours of wear time (step data averaged over valid days during the 20-day study period).

Focus Group Themes and Subthemes

The HBM includes 6 constructs, of which the following 5 were
germane to the data: perceived benefits, perceived barriers,
perceived susceptibility, cues to action, and self-efficacy.
Perceived severity was not identified in the transcripts.
Additional, emergent themeswereidentified, including technical

https://formative.jmir.org/2019/1/€10944/
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difficulties, generational differences, and relationship with the
community (Textbox 1). Themes, subthemes, and illustrative
guotes can befound in Multimedia Appendix 5. Asthe app was
designed to provide multidimensional behavioral support,
instances of overlap between themes arose during the analysis,
for example, between perceived benefits and cues to action as
well as perceived barriers and technical difficulties. However,
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many quotes succinctly and fully illustrated a single theme,
such asthe following perceived benefit:

| didn’t lose weight, but it showed in my blood tests;
the results of my blood tests. So, | did show some
improvement with the increasing of the exercise.

This participant is highlighting the benefit she perceived from
using the app to increase her PA (improved laboratory tests),
in the absence of achieving her personal goal (weight 10ss).

Textbox 1. Themes and subthemes.

Ceasar et a

Participant Suggestionsfor the App I mprovement

During the FGs, participants shared their opinions of the app
and provided suggestions for further improvement (Table 2).
Participants strongly expressed adesirefor increased educational
content, more tailored location-specific recommendations for
outdoor PA, and in-app connection to existing community
resources that may assist in overcoming barriers to PA. They
also suggested that the app show PA datafrom the Fitbit device
(rather than on the separate, Fithit app), include personalized
step goals, and have a redesigned daily self-assessment tool.

Health Belief Model
o  Perceived benefits

« Impact on nonphysical activity health behaviors (mood, sleep, healthy eating, etc)

« Goa setting
«  Education or new information

«  Safety of global positioning systems tracking

«  Perceived Barriers
» Difficulty of use (ie, lack of automation)

«  Ambiguity over goals of daily self-assessment

« Accuracy of physica activity tracking or ambiguity over physical activity goals

«  Technology literacy
«  Community or historica distrust of research
. Safety asabarrier to physical activity

« Insufficient data plan or memory

o  Perceived Susceptibility
o Cuesto action
«  Push natification messaging
»  Expanding the definition of “exercise”

.  Sef-efficacy

Emergent Themes
o  Technical difficulties

o Check-insor IT support

«  Generational differences
«  Relationship with community
«  Connection to fellow participants

«  Connection to the research team

«  Socia support
o  Preferred features

https://formative.jmir.org/2019/1/€10944/

JMIR Formativ Res 2019 | vol. 3 |iss. 1| €10944 | p. 6
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Ceasar et d

Table 2. Participants' suggestions for the app improvement.

Suggestion

Illustrative quotes

Increased automation
Water intake
Food intake

Increased relatability

Redesign the daily self-as-
sessment

Including photos of heavier
women

Ease of use

Saving or printing the
recipes

Increased educational material

Diet and nutrition

Stretching, including an in-
structional video

Sleep hygiene

Connection to community re-
sources

Group exercise or dance
classes at existing facilities

Community walking groups
and ability to create themin
the app

“Soif | drank the water and it automatically like it does my sleeping. It countsthe sleep. It needsto count the water.”

“Thefood intake. | put in one thing and then | said, ‘Oh wow, thisisjust, | don’t know how much thisis’[...]But
| looked at that and | said, ‘ Thisisalittle too much [work]."”

“We not no children, get rid of them [smiley faces].”

“1’d definitely get rid of them smiley faces. | didn’t like the smiley faces. | thought [they]made me feel likeI’'min
the elementary with my grand[daughter].”

“1 couldn’t quiterelate to the daily self-assessment, the rating scale, the happy faces. | think it was morelike giving
each segment stars, | could have understood that better. | couldn’t relate to [the smiley faces].”

[Speaking about revising the scale in the self-assessment] “Like on ascale from 1 to 10, on ascale from 1 to 10,
I'mlikea7or...”

[Speaking about the photos that accompanied the messages)

“Have a person that's heavier than these people. They look like they’re already fit.”
“1 liked, well, when | read | like to see people that look like me.”

“It's really important that | see somebody with some gray hair...”

“Weight.” “Heavy!”

“And then you're on your phone and you don’t have a printer see you're not putting it on your iPad or anything.
If you had that you'd print it out. | couldn’t print it out and | wasn’t going to handwrite it.”

“Even add afew more modules.”

“About | guessthey could talk about, because | know alot of people don’t like cal orie counting and different things
but the health coach that I’ m working with, or the program that I’ m working with, we have measurements and they
show you what your sizeis you know, protein your palm of your hand, the grain your first, or different things like
that and they do alot of visualsand so on like that so that we don’t have to worry about counting and how to prepare
healthy nutritious meals you know with a protein, acarb | mean your grain, your vegetable. Things like that.”

“1f there’'s avideo like there the pictures may show you someone exercising, how to exercise. Maybe if thereisa
video if the video shows you how to do that exercise or proper technique for that exercise or the benefit of that
particular exercise. If theif video was to be included | think that would be helpful ”

“|1 agree because | remember...they were saying roll your flatten your back to the floor and | kept trying to visualize
what they were saying. So, maybe a video would have helped.” [Discussing stretching techniques shared in the
educational module.]

“Maybe in the future since there are some of us that have sleeping issues. Maybe | didn’t see anything at any of
the questions, like suggestions about either going to bed early, turning the T.V. off, you know those kinds of sug-
gestionsto help us”

“1’'m thinking maybe you know safe places to exercise in the community, places where we can get food, you know
just whatever. Any kind of resources that | think would pair well with exercising and eating well and taking care
of yourself.”

“[17 think you could maybe add somewhere, | don’'t know where but maybe somewhere more information about
resources.”

“A cooking class.” [ Speaking about community resources she would like to see included in the app]

“Yeah, group exercise and stuff like that. And you'd get more people motivated and doing this cause so far that's
what we're doing at the [Recreation Center]. We're spreading the word and we're getting alot of people coming
in now...The classes are free and they giving them four days aweek. You could do stuff up there, and the most
time they got line dance, hand dance, jazz you know all these classes.”

[Speaking about the benefit of having agroup or competition component within the app] “Yeah, | know and that’s
what made me think within the study maybe they could do something like that. Even if it'sto link up with some
of those that is already in existence.”

“You don't like to walk a one because it's not safe nowadays. But, if there was some kind of information that
would say like, ‘Look, we would like agroup to walk, a start off group to walk at five o’ clock in the morning in a
certain area”
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Suggestion Illustrative quotes

Safe placesto walk or exer-

“Yes, and | think we just did athing on, what they call it? Geographical information systems where they show you

cise outside know they map out areas where you can go to get physical activity and different thingslike that. Because you know
health information is being done through alot of technology and that would be one because sometimes peoplein
the community need to know where can | go, you know how can | get there? For children through adults. Different
things like that.”
Discussion Focus Group I nterviewing for User-Centered Design

Principal Findings

This study demonstrates the effectiveness of community
engagement techniques, such as CBPR and FGs, in developing
and refining culturally tailored smartphone apps for use in a
community-based, mHealth-enabled PA intervention.
Introducing a user-centered mHealth intervention in a
low-income, African American population at risk for
cardiovascular disease increasesthelikelihood of adoption and,
therefore, may be an effective method for addressing health
disparities.

Despite the purported potential of technology to aleviate health
disparities, little research has been done to evaluate the
feasibility and effectiveness of mHealth in minority populations.
Consistent with recent studies, we show that both wearable
technology and smartphone apps arewell received among urban,
community-dwelling African American women [8,13].
Location-based tracking was not perceived as a significant
barrier for the adoption of technology-based interventions in
this population. Rather, it was seen as a benefit due to the
possibility of locating an individua in the event of safety
concern (ie, abduction). In summary, mHealth may be a useful
tool for promoting PA among minority and low-income
populations, and future work to evaluate its efficacy is
warranted.

Community-Based Participatory Research for
User-Centered Design

Involving community members at the earliest stage of the study
design upholds the essence of true CBPR methodology. We
were able to incorporate the community perspective directly
into the intervention through the process of devel oping tailored
motivational messages with the CAB. The majority of CAB
members share residence and demographic characteristicswith
the study participants. This allowed us to overcome a strong
barrier to effective health disparities research, namely, the
predominating influence of an “outsider” perspective. Previous
research demonstrates the effectiveness of culturally relevant
persuasive messagesfor PA promotion among African American
women [21,22]. Effectively engaging the community through
CAB allowed usto generate culturally tailored messages, which
also highlighted unique barriersto PA for this population, such
as safety and hair maintenance. The success of this collaboration
allowed us to better address the needs of the study population,
while simultaneously empowering the target population as a
mutual partner. Therefore, we see theformation of CAB to work
alongside health disparity researchers as a necessity.

https://formative.jmir.org/2019/1/€10944/

Using FGs to inform the development of our PA app was an
effective method to facilitate end user tailoring and, potentially,
satisfaction. Although prior studies have used FGsfor mHealth
interventions, most explored end user satisfaction and feasibility
only after the final app development and immediately before
commencing arandomized control trial. Very few studies have
used FGs asameans of collaborating with the target population
to obtain feedback for the enhancement of a PA app at its
inception [23-28].

Focus Group I nterviewing and the Health Belief Model

Grounding our qualitative data analysis within HBM allowed
usto identify how the app acted as both a promoter and barrier
to behavioral changes. Specifically, HBM elements showcase
the app’s potential to facilitate a behavioral change by means
of educating users on the benefits of PA, promoting
self-efficacy, and providing cuesto action. Although discussion
on perceived severity did not arise during the interviews, that
particular construct has been shown to be less influentia in
facilitating a sustained health behavioral change [29,30].
Conversely, the concept of perceived susceptibility was raised
during the discussion and has been shown to play a significant
role in developing health behaviors [31]. A concern that often
arisesin the dial ogue surrounding minority health and research
participation is the historical and pervasive mistrust of the
scientific community [32]. Indeed, participants discussed the
potential of community distrust to act as a barrier to app
adoption. However, they also highlighted and reinforced CBPR
as a means of reducing hesitancy and enhancing trust. In
summary, HBM constructs were especially useful ininforming
the development of an mHealth-based intervention, which aims
to increase PA as a preventive health behavior in
limited-resource minority communities.

Tailoring the App to User Needs and Preferences

While the primary focus of the intervention, PA, was well
received by participants, the qualitative data demonstrate aneed
for a significant secondary impact on nonPA health behaviors.
Participants expressed astrong desire for additional information
regarding other beneficial lifestyle modifications. For example,
they spoke frequently about increased awareness of their sleep
patterns and need for improved sleep hygiene. Discussion on
diet and nutrition was also extensive, including a desire for
increased information on portion size, healthy choices, and
water intake. Participants also discussed their novel awareness
of the connection between mood and activity. They expressed
arealization that exercise can improve mood and discussed the
benefits of engaging in relaxation and mindful ness techniques.
Increased awareness of benefits of PA, including mood, may
generate an additional, novel reinforcing mechanism that
increases the probability of future PA.
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Similarly, social support was a recurrent theme, and the
participants comments suggest a relationship wherein social
support is a vehicle for increased self-efficacy. Improved
self-efficacy has been shown to substantialy increase the
probability of successful maintenance of health interventions,
including smoking cessation [33], PA [34,35], and weight loss
[36,37]. Participants' social networks, including accountability
of partners, family, and key community members, were
repeatedly juxtaposed with expressions of self-efficacy.
Therefore, incorporating social networksin futureinterventions
may improve self-efficacy and encourage sustained behavioral
changes. Participants also referenced several opportunities for
increasing socia support from within the app, including the
formation of competition and walking groups. They expressed
the desire to be able to communicate and share resources with
fellow community members, which was not an availablefeature
within the app. Additionally, they described the relatability of
the app content (ie, photos of heavier and older women engaging
in PA) as a form of socia support. Finally, they viewed the
technology itself (Fitbit) to be acommon ground around which
they could form groups and connections within the broader
community, for example, at local recreation facilities.
Capitalizing on the broad impact of social support on motivation,
self-efficacy, and adherence may further promote sustained
behavioral changes among urban African American women.

Our findings affirm that using FGs to identify values, goals,
experiences, and definitions of PA may result in moreinformed
and, therefore, more effective strategiesfor PA promotion [28].
Having engaged the population of interest early in the process
of app development allows us to incorporate key suggestions
into future iterations of the app and, therefore, build the most
accessible, efficacious platform for increasing PA within this
community. Asaresult of participants feedback, wewill modify
the app to increase user satisfaction by incorporating information
about local parks and fitness classes. We will aso increase the
user relatability by redesigning the daily self-assessment and
adding additional photographs that reflect the cohort's
demographics and physical appearance. Finally, we will
incorporate additional educational modules that reflect
participants’ desirefor information on nonPA health behaviors.

Limitations

As this was a pilot study, the duration of the intervention was
short, and the sample size was small. The study population was
aconvenience sample of middle-aged, African American women
who were recruited from communities within Washington, DC
metropolitan area. Although our findings may not be
generalizable to other populations, they may be generalizable
to other African American female residents of urban
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environments. The use of the Fithit PA app may haveinfluenced
participants’ perceptions of the study app, but this was not
assessed. Finally, dueto technical difficulties, some participants
were not able to access the entire app content, and we were
unable to objectively evaluate the influence of the push
notification message dissemination protocol on PA.

Comparison With Prior Work

Previous work has explored smartphone usage and willingness
to participate in mHealth weight management research via
guantitative data collection [6]. However, this study is the first
to employ FGs for qualitative data collection of such
information. Furthermore, this study isthefirst to employ FGs
to guide the development of a culturally tailored app for a
community-based, mHealth-enabled PA intervention among
African American women. Thefindingsfrom this FG reaffirmed
previously cited barriers for African American women for
engagement in PA [4].

Future Directions

Although culturally tailored push notification messages were
the focus of this study, we plan to expand this approach to
include geographically and personally tailored push notification
messages as well. For example, the use of geographic
information systems can provide suggested locations for safe
sites for outdoor PA and increased awareness of existing
community PA resources, such as recreation centers.
Incorporating personally tailored step goals and push notification
messages based on the real-time activity may further promote
sustained PA as it has been shown that personalized, adaptive
goal setting improves adherence to PA interventions [38,39].
It is thought that fixed, nonpersonalized PA goals can be
discouraging to participants as goals may be either
unrealistically high or, conversely, not adequately challenging
[40-42]. Personalized PA goals can be accomplished through
machine-learning techniques, as recently demonstrated by Zhou
et a [42]. Incorporating these techniques in the future app
development may strengthen user satisfaction and effects of the
intervention.

Conclusions

This pilot study demonstrates that the development of
mHealth-enabled interventions based on the qualitative CBPR
methodol ogy and community member engagement may improve
future PA and cardiovascular health interventions. Theresulting
enhancements to the app may be useful in ameliorating health
disparities and improving health outcomes of underserved,
minority communities by increasing the likelihood of
acceptability and utilization of mHealth by target users.

The authorswould like to acknowledge our study participants, members of DC Cardiovascular Health and Obesity Collaborative,
and our DC faith-based community partners for helping to make this research a possibility. The authors thank our colleagues
from NIH/Clinical Center Intramural Research who provided insight and expertise that greatly assisted with the data analysis. In
addition, we would like to acknowledge GW as the initial author of the moderator guide for the studly.

The Powell-Wiley research group is funded by the Division of Intramural Research of the National Heart, Lung, and Blood
Institute and the Intramural Research Program of the National Institute on Minority Health and Health Disparities (NIH). SE-T

https://formative.jmir.org/2019/1/€10944/

JMIR Formativ Res 2019 | vol. 3 |iss. 1| e10944 | p. 9
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Ceasar et d

is supported by the Nationa Institute on Minority Health and Health Disparities (K99MD011755). SC is supported by the NIH
Medical Research Scholars Program, a public-private partnership supported jointly by the NIH and generous contributionsto the
Foundation for the NIH from the Doris Duke Charitable Foundation, American Association for Dental Research, Colgate-Palmolive
Company, Genentech, Elsevier, and other private donors. Finally, wewould liketo state that the opinions and assertions expressed
herein are those of the author(s) and do not necessarily reflect the official policy or position of the National Heart, Lung, and
Blood Ingtitute, the National Institute on Minority Health and Health Disparities, the National Institutes of Health, and the
Uniformed Services University or the Department of Defense.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Community Advisory Board interview script for suggested push notification messages.

[PDE File (Adobe PDF File), 39K B-Multimedia Appendix 1]

Multimedia Appendix 2
Diagram of the motivational push notification message development process.

[PPTX File, 39KB-Multimedia Appendix 2]

Multimedia Appendix 3
Diagram of the pilot study push notification messaging strategy with educational modules.

[PPTX File, 51K B-Multimedia Appendix 3]

Multimedia Appendix 4
The Moderator’s Guide.

[PDE File (Adobe PDF File), 65K B-Multimedia Appendix 4]

Multimedia Appendix 5
Focus group themes, subthemes, and quotes.

[PDFE File (Adobe PDF File), 64KB-Multimedia Appendix 5]

References

1.

Carnethon M, Pu J, Howard G, Albert MA, Anderson CAM, Bertoni AG, American Heart Association Council on
EpidemiologyPrevention; Council on Cardiovascular Disease in the Young; Council on CardiovascularStroke Nursing;
Council on Clinical Cardiology; Council on Functional GenomicsTranslational Biology;Stroke Council. Cardiovascular
Health in African Americans. A Scientific Statement From the American Heart Association. Circulation 2017 Nov
21;136(21):e393-e423 [FREE Full text] [doi: 10.1161/CIR.0000000000000534] [Medline: 29061565]

Benjamin EJ, BlahaMJ, Chiuve SE, Cushman M, Das SR, Deo R, American Heart Association Statistics CommitteeStroke
Statistics Subcommittee. Heart Disease and Stroke Statistics-2017 Update: A Report From the American Heart Association.
Circulation 2017 Mar 07;135(10):€146-e603 [ FREE Full text] [doi: 10.1161/CIR.0000000000000485] [Medline: 28122885]
Centers for Disease Control and Prevention. Nutrition Physical Activity and Obesity. Percent of US adults who engagein
no leisure-time physical activity URL: https.//chronicdata.cdc.gov/Nutrition-Physical-Activity-and-Obesity/

Percent-of -Adults-who-engage-in-no-leisure-time-ph/8mz7-s5ke

Joseph R, Ainsworth B, Keller C, Dodgson J. Barriersto Physical Activity Among African American Women: An Integrative
Review of the Literature. Women Health 2015;55(6):679-699 [ FREE Full text] [doi: 10.1080/03630242.2015.1039184]
[Medline: 25909603]

Fuster V, Kelly B, Institute of Medicine Committee on Preventing the Global Epidemic of Cardiovascular Disease: Meeting
the challenges in developing countries. A framework for action to promote cardiovascular health in the devel oping world.
Glob Heart 2011 Dec;6(4):149-177. [doi: 10.1016/j.gheart.2011.08.003] [Medline: 25691041]

Pew Research Center. Pew Research Center Internet and Technology. 2018 Feb 5. Mobile fact sheet URL: http://www.
pewinternet.org/fact-sheet/mobile/ [accessed 2018-10-29] [WebCite Cache ID 73X]BF2RV]

https:/formative.,jmir.org/2019/1/€10944/ JMIR Formativ Res 2019 | vol. 3| iss. 1|€10944 | p. 10

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v3i1e10944_app1.pdf
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app1.pdf
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app2.pptx&filename=ad035cba8144fe4bed0fd106b583c7f7.pptx
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app2.pptx&filename=ad035cba8144fe4bed0fd106b583c7f7.pptx
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app3.pptx&filename=f282de9343ff016cc54d033a06c0ca33.pptx
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app3.pptx&filename=f282de9343ff016cc54d033a06c0ca33.pptx
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app4.pdf&filename=c70b1a6d98f00159b0469a0b661bf24a.pdf
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app4.pdf&filename=c70b1a6d98f00159b0469a0b661bf24a.pdf
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app5.pdf
https://jmir.org/api/download?alt_name=formative_v3i1e10944_app5.pdf
http://circ.ahajournals.org/lookup/doi/10.1161/CIR.0000000000000534
http://dx.doi.org/10.1161/CIR.0000000000000534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29061565&dopt=Abstract
http://europepmc.org/abstract/MED/28122885
http://dx.doi.org/10.1161/CIR.0000000000000485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28122885&dopt=Abstract
https://chronicdata.cdc.gov/Nutrition-Physical-Activity-and-Obesity/Percent-of-Adults-who-engage-in-no-leisure-time-ph/8mz7-s5ke
https://chronicdata.cdc.gov/Nutrition-Physical-Activity-and-Obesity/Percent-of-Adults-who-engage-in-no-leisure-time-ph/8mz7-s5ke
http://europepmc.org/abstract/MED/25909603
http://dx.doi.org/10.1080/03630242.2015.1039184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25909603&dopt=Abstract
http://dx.doi.org/10.1016/j.gheart.2011.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25691041&dopt=Abstract
http://www.pewinternet.org/fact-sheet/mobile/
http://www.pewinternet.org/fact-sheet/mobile/
http://www.webcitation.org/

                                            73XjBF2Rv
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Ceasar et d

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Smith A. Pew Research Center - Internet and Technology.: Pew Research Center; 2015 Apr 01. U.S. Smartphone Usein
2015 URL: http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/ [accessed 2018-10-29] [WebCite Cache
ID 73XjOHUKY]

James DCS, Harville C. Smartphone Usage, Social Media Engagement, and Willingness to Participate in mHealth Weight
Management Research Among African American Women. Health Educ Behav 2018 Jun;45(3):315-322. [doi:
10.1177/1090198117714020] [Medline: 28606004]

Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the Health Belief Model. Health Educ Q
1988;15(2):175-183. [Medline: 3378902]

Munro S, Lewin S, Swart T, Volmink J. A review of health behaviour theories: how useful are these for devel oping
interventions to promote long-term medication adherence for TB and HIV/AIDS? BMC Public Health 2007 Jun 11;7:104
[FREE Full text] [doi: 10.1186/1471-2458-7-104] [Medline: 17561997]

Brown Speights JS, Nowakowski ACH, De Leon J, Mitchell MM, Simpson |. Engaging African American women in
research: an approach to eliminate health disparitiesin the African American community. Fam Pract 2017 Dec
01;34(3):322-329. [doi: 10.1093/fampra/cmx026] [Medline: 28387794]

Ceasar J, Peters-Lawrence M, Mitchell V, Powell-Wiley T. The Communi cation, Awareness, Rel ationships and Empowerment
(C.A.R.E.) Modd: An Effective Tool for Engaging Urban Communities in Community-Based Participatory Research. Int
JEnviron Res Public Health 2017 Dec 21;14(11):A [FREE Full text] [doi: 10.3390/ijerph14111422] [Medline: 29160826]
Yingling LR, Brooks AT, Wallen GR, Peters-Lawrence M, McClurkin M, Cooper-McCann R, et al. Community Engagement
to Optimize the Use of Web-Based and Wearable Technology in a Cardiovascular Health and Needs Assessment Study:
A Mixed Methods Approach. IMIR Mhealth Uhealth 2016 Apr 25;4(2):e€38 [FREE Full text] [doi: 10.2196/mhealth.4489]
[Medline: 27113680]

Wallen G, Saygbe J, Brooks A, McClurkin M, Thomas S, Powell-Wiley T. Engaging Community L eadersin the Devel opment
of a Cardiovascular Health Behavior Survey Using Focus Group-Based Cognitive I nterviewing. Health Serv Insights
2017;10:1178632917701123 [FREE Full text] [doi: 10.1177/1178632917701123] [Medline: 28469458]

Powell-Wiley TM, Wong M S, Adu-Brimpong J, Brown ST, Hertenstein DL, Zenkov E, et al. Simulating the Impact of
Crime on African American Women's Physical Activity and Obesity. Obesity (Silver Spring) 2017 Dec;25(12):2149-2155
[FREE Full text] [doi: 10.1002/0by.22040] [Medline: 290864 71]

Clinical Trials. Tailoring mobile health technology to reduce obesity and improve cardiovascular health in resource-limited
neighborhood environments URL : https://clinicaltrials.gov/ct2/show/NCT03288207 [accessed 2018-10-29] [WebCite
Cache ID 73XizMOZ6]

McEwan D, Harden SM, Zumbo BD, Sylvester BD, Kaulius M, Ruissen GR, et a. The effectiveness of multi-component
goal setting interventions for changing physical activity behaviour: a systematic review and meta-analysis. Health Psychol
Rev 2016;10(1):67-88. [doi: 10.1080/17437199.2015.1104258] [Medline: 26445201]

Diabetes Prevention Program (DPP) Research Group. The Diabetes Prevention Program (DPP): description of lifestyle
intervention. Diabetes Care 2002 Dec;25(12):2165-2171 [FREE Full text] [Medline: 12453955]

Burke LE, Shiffman S, Music E, Styn MA, Kriska A, Smailagic A, et al. Ecological Momentary Assessment in Behavioral
Research: Addressing Technological and Human Participant Challenges. JMed Internet Res 2017 Dec 15;19(3):e77 [FREE
Full text] [doi: 10.2196/jmir.7138] [Medline: 28298264]

Hovsepian K, a'Absi M, Ertin E, Kamarck T, Nakajima M, Kumar S. cStress: Towards a Gold Standard for Continuous
Stress Assessment in the Mobile Environment. Proc ACM Int Conf Ubiquitous Comput 2015 Dec;2015:493-504 [FREE
Full text] [doi: 10.1145/2750858.2807526] [Medline: 26543926]

Lin M, Mahmooth Z, Dedhia N, Frutchey R, Mercado CE, Epstein DH, et al. Tailored, interactive text messages for
enhancing weight loss among African American adults: the TRIMM randomized controlled trial. Am JMed 2015
Aug;128(8):896-904. [doi: 10.1016/j.amjmed.2015.03.013] [Medline: 25840035]

Joseph RP, Dutton GR, Cherrington A, Fontaine K, Baskin M, CasazzaK, et al. Feasibility, acceptability, and characteristics
associated with adherence and compl etion of a culturally relevant internet-enhanced physical activity pilot intervention for
overweight and obese young adult African American women enrolled in college. BMC Res Notes 2015 Jun 02;8:209 [FREE
Full text] [doi: 10.1186/s13104-015-1159-7] [Medline: 26032016]

Middelweerd A, van der Laan DM, van Stralen MM, Mallee JS, Stuij M, te Velde SJ, et al. What features do Dutch university
students prefer in a smartphone application for promotion of physical activity? A qualitative approach. Int J Behav Nutr
Phys Act 2015 Mar 01;12:31 [FREE Full text] [doi: 10.1186/s12966-015-0189-1] [Medline: 25889577]

Bender MS, Martinez S, Kennedy C. Designing a Culturally Appropriate Visually Enhanced L ow-Text Mobile Health App
Promoting Physical Activity for Latinos: A Qualitative Study. J Transcult Nurs 2016 Dec;27(4):420-428. [doi:
10.1177/1043659614565249] [Medline: 25556208]

van der Weegen S, Verwey R, Spreeuwenberg M, Tange H, van der Weijden T, de Witte L. The development of a mobile
monitoring and feedback tool to stimulate physical activity of peoplewith achronic diseasein primary care: a user-centered
design. IMIR Mhealth Uhealth 2013 Jul 02;1(2):e8 [FREE Full text] [doi: 10.2196/mhealth.2526] [Medline: 25099556]

https:/formative.,jmir.org/2019/1/€10944/ JMIR Formativ Res 2019 | vol. 3 |iss. 1|€10944 | p. 11

(page number not for citation purposes)


http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/
http://www.webcitation.org/

                                            73XjOHUkY
http://www.webcitation.org/

                                            73XjOHUkY
http://dx.doi.org/10.1177/1090198117714020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28606004&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3378902&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-7-104
http://dx.doi.org/10.1186/1471-2458-7-104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17561997&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmx026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28387794&dopt=Abstract
http://www.mdpi.com/resolver?pii=ijerph14111422
http://dx.doi.org/10.3390/ijerph14111422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29160826&dopt=Abstract
http://mhealth.jmir.org/2016/2/e38/
http://dx.doi.org/10.2196/mhealth.4489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27113680&dopt=Abstract
http://europepmc.org/abstract/MED/28469458
http://dx.doi.org/10.1177/1178632917701123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28469458&dopt=Abstract
http://europepmc.org/abstract/MED/29086471
http://dx.doi.org/10.1002/oby.22040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29086471&dopt=Abstract
https://clinicaltrials.gov/ct2/show/NCT03288207
http://www.webcitation.org/

                                            73XizMOZ6
http://www.webcitation.org/

                                            73XizMOZ6
http://dx.doi.org/10.1080/17437199.2015.1104258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26445201&dopt=Abstract
http://europepmc.org/abstract/MED/12453955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12453955&dopt=Abstract
http://www.jmir.org/2017/3/e77/
http://www.jmir.org/2017/3/e77/
http://dx.doi.org/10.2196/jmir.7138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28298264&dopt=Abstract
http://europepmc.org/abstract/MED/26543926
http://europepmc.org/abstract/MED/26543926
http://dx.doi.org/10.1145/2750858.2807526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26543926&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2015.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25840035&dopt=Abstract
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-015-1159-z
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-015-1159-z
http://dx.doi.org/10.1186/s13104-015-1159-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26032016&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0189-1
http://dx.doi.org/10.1186/s12966-015-0189-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889577&dopt=Abstract
http://dx.doi.org/10.1177/1043659614565249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25556208&dopt=Abstract
http://mhealth.jmir.org/2013/2/e8/
http://dx.doi.org/10.2196/mhealth.2526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099556&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Ceasar et d

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Casey M, Hayes PS, Glynn F, OLaighin G, Heaney D, Murphy AW, et al. Patients' experiences of using a smartphone
application to increase physical activity: the SMART MOVE qualitative study in primary care. Br J Gen Pract 2014
Aug;64(625):e500-e508 [FREE Full text] [doi: 10.3399/bjgpl4X 680989] [Medline: 25071063]

Montoya JL, Wing D, Knight A, Moore DJ, Henry BL. Development of an mHealth Intervention (iSTEP) to Promote
Physical Activity among People Living with HIV. JInt Assoc Provid AIDS Care 2015;14(6):471-475 [FREE Full text]
[doi: 10.1177/2325957415601505] [Medline: 26307212]

Segar M, Taber M, Patrick H, Thai CL, Oh A. Rethinking physical activity communication: using focus groupsto understand
women's goals, values, and beliefs to improve public health. BMC Public Health 2017 Dec 18;17(1):462 [FREE Full text]
[doi: 10.1186/s12889-017-4361-1] [Medline: 28521756]

Harrison JA, Mullen PD, Green LW. A meta-analysis of studies of the Health Belief Model with adults. Health Educ Res
1992 Mar;7(1):107-116. [Medline: 10148735]

Orji R, Vassileva J, Mandryk R. Towards an effective health interventions design: an extension of the health belief model.
Online J Public Health Inform 2012;4(3):A [EREE Full text] [doi: 10.5210/0jphi.v4i3.4321] [Medline: 23569653]

Janz N, Becker M. The Health Belief Model: a decade later. Health Educ Q 1984;11(1):1-47. [doi:
10.1177/109019818401100101] [Medline: 6392204]

George S, Duran N, NorrisK. A systematic review of barriers and facilitators to minority research participation among
African Americans, Latinos, Asian Americans, and Pacific Islanders. Am J Public Health 2014 Feb;104(2):e16-e31. [doi:
10.2105/AJPH.2013.301706] [Medline: 24328648]

Blevins CE, Farris SG, Brown RA, Strong DR, Abrantes AM. The Role of Self-Efficacy, Adaptive Coping, and Smoking
Urgesin Long-Term Cessation Outcomes. Addict Disord Their Treat 2016 Dec;15(4):183-189 [FREE Full text] [doi:
10.1097/ADT.0000000000000087] [Medline: 28133440]

Babatunde OT. Importance of Self-Efficacy and Knowledge to Physical Activity Behavior in Older African Americans. J
Health Care Poor Underserved 2015 Nov;26(4):1223-1234. [doi: 10.1353/hpu.2015.0116] [Medline: 26548675]

LeelL, Arthur A, AvisM. Using self-efficacy theory to devel op interventionsthat hel p older peopl e overcome psychol ogical
barriers to physical activity: a discussion paper. Int J Nurs Stud 2008 Nov;45(11):1690-1699. [doi:
10.1016/j.ijnurstu.2008.02.012] [Medline: 18501359]

Kim H, Faw M, Michaelides A. Mobile But Connected: Harnessing the Power of Self-Efficacy and Group Support for
Weight Loss Success through mHealth Intervention. J Health Commun 2017 May;22(5):395-402. [doi:
10.1080/10810730.2017.1296510] [Medline: 28339324]

Nezami BT, Lang W, Jakicic IM, DavisKK, Polzien K, Rickman AD, et al. The Effect of Self-Efficacy on Behavior and
Weight in aBehavioral Weight-L oss | ntervention. Health Psychol 2016 May 16 [FREE Full text] [doi: 10.1037/hea0000378]
[Medline: 27183306]

AdamsMA, SallisJF, Norman GJ, Hovell MF, Hekler EB, Perata E. An adaptive physical activity intervention for overweight
adults: arandomized controlled trial. PLoS One 2013;8(12):e82901 [FREE Full text] [doi: 10.1371/journal.pone.0082901]
[Medline: 24349392]

Adams MA, Hurley JC, Todd M, Bhuiyan N, Jarrett CL, Tucker WJ, et al. Adaptive goal setting and financial incentives:
a2 x 2factorial randomized controlled trial to increase adults physical activity. BMC Public Health 2017 Dec 29;17(1):286
[FREE Full text] [doi: 10.1186/s12889-017-4197-8] [Medline: 28356097]

Tudor-Locke C, Craig CL, Thyfault JP, Spence JC. A step-defined sedentary lifestyle index: <5000 steps/day. Appl Physiol
Nutr Metab 2013 Feb;38(2):100-114 [FREE Full text] [doi: 10.1139/apnm-2012-0235] [Medline: 23438219]

Pairier J, Bennett WL, Jerome GJ, Shah NG, Lazo M, Yeh H, et a. Effectiveness of an Activity Tracker- and Internet-Based
Adaptive Walking Program for Adults: A Randomized Controlled Trial. JMed Internet Res 2016 Feb 09;18(2):e34 [FREE
Full text] [doi: 10.2196/jmir.5295] [Medline: 26860434]

Zhou M, Fukuoka Y, Mintz Y, Goldberg K, Kaminsky P, FlowersE, et al. Evaluating Machine L earning-Based Automated
Personalized Daily Step Goals Delivered Through a Mobile Phone App: Randomized Controlled Trial. IMIR Mhealth
Uhealth 2018 Jan 25;6(1):€28 [FREE Full text] [doi: 10.2196/mhealth.9117] [Medline: 29371177]

Abbreviations

BMI: body massindex

CAB: community advisory board

CBPR: community-based participatory research
FG: focus group

HBM: Heslth Belief Model

mHealth: mobile health

NIH: National Institutes of Health

PA: physica activity

https:/formative.,jmir.org/2019/1/€10944/ JMIR Formativ Res 2019 | vol. 3| iss. 1|€10944 | p. 12

(page number not for citation purposes)


http://bjgp.org/cgi/pmidlookup?view=long&pmid=25071063
http://dx.doi.org/10.3399/bjgp14X680989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25071063&dopt=Abstract
http://europepmc.org/abstract/MED/26307212
http://dx.doi.org/10.1177/2325957415601505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26307212&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4361-1
http://dx.doi.org/10.1186/s12889-017-4361-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28521756&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10148735&dopt=Abstract
http://europepmc.org/abstract/MED/23569653
http://dx.doi.org/10.5210/ojphi.v4i3.4321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23569653&dopt=Abstract
http://dx.doi.org/10.1177/109019818401100101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6392204&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2013.301706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24328648&dopt=Abstract
http://europepmc.org/abstract/MED/28133440
http://dx.doi.org/10.1097/ADT.0000000000000087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28133440&dopt=Abstract
http://dx.doi.org/10.1353/hpu.2015.0116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26548675&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2008.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18501359&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2017.1296510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28339324&dopt=Abstract
http://europepmc.org/abstract/MED/27183306
http://dx.doi.org/10.1037/hea0000378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27183306&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0082901
http://dx.doi.org/10.1371/journal.pone.0082901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24349392&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4197-8
http://dx.doi.org/10.1186/s12889-017-4197-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28356097&dopt=Abstract
http://www.nrcresearchpress.com/doi/10.1139/apnm-2012-0235
http://dx.doi.org/10.1139/apnm-2012-0235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23438219&dopt=Abstract
http://www.jmir.org/2016/2/e34/
http://www.jmir.org/2016/2/e34/
http://dx.doi.org/10.2196/jmir.5295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26860434&dopt=Abstract
http://mhealth.jmir.org/2018/1/e28/
http://dx.doi.org/10.2196/mhealth.9117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29371177&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Ceasar et d

Edited by G Eysenbach; submitted 02.05.18; peer-reviewed by A Williams, E Ross, comments to author 03.08.18; revised version
received 17.08.18; accepted 17.08.18; published 04.01.19

Please cite as:

Ceasar JN, Claudel SE, Andrews MR, Tamura K, Mitchell V, Brooks AT, Dodge T, El-Toukhy S, Farmer N, Middleton K, Sabado-Liwag
M, Troncoso M, Wallen GR, Powell-Wley TM

Community Engagement in the Devel opment of an mHealth-Enabled Physical Activity and Cardiovascular Health Intervention (Sep
It Up): Pilot Focus Group Study

JMIR Formativ Res 2019;3(1):€10944

URL: https://formative.jmir.org/2019/1/€10944/

doi: 10.2196/10944

PMID: 30684422

©Joniqua Nashae Ceasar, Sophie Elizabeth Claudel, Marcus R Andrews, Kosuke Tamura, Valerie Mitchell, Alyssa T Brooks,
Tonya Dodge, Sherine El-Toukhy, Nicole Farmer, Kimberly Middleton, Melanie Sabado-Liwag, Melissa Troncoso, Gwenyth R
Wallen, Tiffany M Powell-Wiley. Originally published in IMIR Formative Research (http://formative.jmir.org), 04.01.2019. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on http://formative.jmir.org, as well asthis copyright and license information must be included.

https:/formative.,jmir.org/2019/1/€10944/ JMIR Formativ Res 2019 | vol. 3| iss. 1|€10944 | p. 13
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2019/1/e10944/
http://dx.doi.org/10.2196/10944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684422&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

