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Abstract

Background: Only 3% of Latina teens meet the national physical activity (PA) guidelines, and these habits appear to persist
into adulthood. Developing effective interventions to increase PA in Latina teens is necessary to prevent disease and reduce
disparities. Mobile technologies may be especially appropriate for this population, but mobile health (mHealth) intervention
content must be designed in collaboration with the target population.

Objective: This study aims to develop an mHealth PA intervention for Latina adolescents using a multistage iterative process
based on the principles of human-centered design and multiple iterations of the design phase of the IDEAS (Integrate, Design,
Assess, Share) framework.

Methods: On the basis of the feedback from a previous pilot study, the planned intervention included visual social media posts
and text messaging, a commercial wearable tracker, and a primarily visual website. The development of the requested mHealth
intervention components was accomplished through the following 2 phases: conducting focus groups with the target population
and testing the usability of the final materials with a youth advisory board (YAB) comprising Latina adolescents. Participants
for focus groups (N=50) were girls aged 13-18 years who could speak and read in English and who were recruited from local
high schools and after-school programs serving a high proportion of Latinos. Facilitated discussions focused on experience with
PA and social media apps and specific feedback on intervention material prototypes and possible names and logos. Viable products
were designed based on their feedback and then tested for usability by the YAB. YAB members (n=4) were Latinas aged 13-18
years who were not regularly active and were recruited via word of mouth and selected through an application process.

Results: The focus group discussions yielded the following findings: PA preferences included walking, running, and group
fitness classes, whereas the least popular activities were running, swimming, and biking. Most participants (n=48, 96%) used
some form of social media, with Instagram being the most favored. Participants preferred text messages to be sent no more than
once per day, be personalized, and be positively worded. The focus group participants preferred an intervention directly targeting
Latinas and social media posts that were brightly colored, included girls of all body types, and provided specific tips and information.
Modified intervention materials were generally perceived favorably by the YAB members, who provided suggestions for further
refinement, including the shortening of texts and the incorporation of some Spanish phrases.

Conclusions: Latina teens were generally enthusiastic about an mHealth PA intervention, provided that the materials were
targeted specifically to them and their preferences. Through multiple iterations of development and feedback from the target
population, we gained insight into the needs of Latina teens and joined with industry partners to build a viable final product.
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Introduction

Adolescent Girls’ Physical Activity
Adolescent girls report the lowest levels of regular physical
activity (PA), particularly girls from racial and ethnic minority
backgrounds [1]. Although only 8% of adolescents meet the
national guidelines of 60 minutes of moderate-to-vigorous
physical activity (MVPA) per day [2], the number is even worse
when examined by gender and ethnicity, with only 2.9% of
Mexican American adolescent girls meeting the guidelines
(compared with 17.9% of Mexican American boys) [1]. These
disparities in adolescents are paralleled by disparities in
adulthood, with Latina women reporting less MVPA than
non-Latino White and non-Latino Black women and higher
rates of lifestyle-related chronic diseases, including overweight
or obesity and diabetes [3-5]. Developing interventions to
increase MVPA in Latina adolescents could not only improve
their physical, psychosocial, and cognitive health during
childhood [6] but also promote lifelong health habits that can
reduce growing health disparities [7,8].

Theory-Based Interventions to Improve PA in Latina
Adults
One approach is to use theory-based interventions shown to be
effective in Latina adults and adapt them to an adolescent
population. We previously developed and tested the efficacy of
a 6-month, culturally adapted, individually tailored, Spanish
web-based PA intervention called Pasos Hacia La Salud [9]
for Latina women based on the principles of social cognitive
theory (SCT) [10,11] and the transtheoretical model (TTM)
[12]. The results showed that MVPA was significantly higher
in the intervention group than in the control group over the
6-month intervention [13], and the increase was maintained 6
months later [14]. In addition, the intervention group was
approximately 3 times more likely to meet the national
guidelines than the control group [13].

Pilot Study to Increase PA in Latina Adolescents
On the basis of this success, we adapted the web-based
intervention through formative research to make it appropriate
for Latina adolescents and then conducted a 12-week single-arm
pilot study (called Niñas Saludables) to examine the feasibility,
acceptability, and potential efficacy of the adapted intervention
[15]. The results of this study were promising, with 90% (19/21)
of Latina girls returning for follow-up measures at the end of
12 weeks, and self-reported PA increased by 58.8 (SD 11.33)
minutes per week (P<.001) [15]. However, acceptability was
only moderate, with girls in closeout interviews expressing a
desire for an intervention that was primarily delivered via mobile
technologies, including social media, wearables, apps, and text
messaging.

Developing a Mobile Health Intervention
On the basis of the findings from the pilot study, a new study
was launched to develop a mobile health (mHealth)
multiplatform and multitechnology intervention to increase

MVPA in Latina adolescents. The development of mHealth
interventions requires the assimilation of user-friendly platforms
and theoretical constructs in addition to technical and practical
considerations and user feedback. Although mobile technologies
are increasingly being incorporated into behavioral health
interventions, the design of such interventions is not always
guided by end users’ experience with technology [16,17]. The
successful integration of technology components is most likely
to occur when interventions are cocreated with behavioral
scientists and stakeholders, such as members of the target
population and technology industry partners. Human-centered
and user-centered design emphasizes understanding the needs
of a target population and developing solutions through multiple
iterations of design, testing, and feedback from end users [18];
these steps have been integrated into sequential frameworks,
such as IDEAS (Integrate, Design, Assess, Share) [19,20], which
grounds human-centered design in behavior change theory. To
ensure acceptability and usability while maintaining theoretical
rigor, we chose to design the new intervention through an
iterative process, with the target population guided by principles
of human-centered design and the design phase of the IDEAS
framework. Our ultimate goal was to work with Latina teens
and tech partners to co-design mHealth intervention content
that would meet the needs and preferences of the target
population while being based in behavior change theory.

Methods and Results

Study Overview
We conducted multiple iterations of formative research
partnering with Latina adolescents to co-design intervention
materials for a 6-month mHealth MVPA intervention. The focus
was on the design of the content and protocols rather than
ideating approaches or testing efficacy; thus, the process was
guided by design frameworks, including human- and
user-centered design [17,18] and the four phases of the design
topic area of the IDEAS framework [19].

The IDEAS framework [19] comprises 10 phases organized
into 4 larger topic areas (integrate, design, assess, and share;
Figure 1). The first area, integrate, centers on broader processes
of empathizing with the target population, specifying a target
behavior, and grounding in behavior change theory. This was
largely addressed by the Niñas Saludables pilot study [15],
including initial formative interviews, a single-arm pilot study,
and exit interviews with participants, all of which highlighted
the need for an mHealth MVPA intervention for Latina
adolescents further grounded in the TTM and SCT. IDEAS is
meant to act as a flexible framework and toolbox rather than a
rigid structure; thus, rather than moving sequentially through
all phases, we chose to conduct multiple iterations of the design
phase: ideate implementation strategies, prototype potential
products, gather user feedback, and build a viable minimum
product. Consistent with human-centered design, we conducted
multiple iterations of these four steps in collaboration with the
target population. Given the novelty of this intervention
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approach with this population, rather than moving on to testing
the new materials in a pilot trial, we chose to confirm the
acceptability of the intervention materials by asking members

of the target population to perform a usability test of the
intervention components through an additional iteration of
design feedback [17].

Figure 1. Study iterations addressing the phases of the IDEAS (Integrate, Design, Assess, Share) framework. RCT: randomized controlled trial.

Planned Intervention
The planned intervention included multiple components—an
initial goal-setting session based on motivational interviewing
and teaching behavior change techniques and theoretical
constructs (eg, goal setting, self-monitoring, behavioral
capability, and self-efficacy), followed by a 6-month
intervention delivered via multiple mobile technology channels.
The approach was chosen in response to feedback from the pilot
study, in which girls requested more use of mobile technology;
frequent, short doses of intervention (vs weekly or monthly);
greater accountability and real-time feedback; and primarily
visual content [15]. On the basis of this feedback, the following
changes were planned for the new intervention’s content and
delivery, following step 4 (ideate potential implementation
strategies) of the design category:

• Theory-based behavior change tips previously posted on
the website would be converted into Instagram posts.

• A commercial activity tracker (Fitbit) would be introduced
to reinforce key elements of behavior change (eg, goal
setting, self-monitoring, and reinforcement).

• Automated text messages would provide reminders, support,
and accountability.

• The website would be redesigned to reduce text, focus on
visuals, and integrate data from activity trackers.

• The study would adopt a new name, as participants felt that
the name Niñas Saluables was more appropriate for younger
girls.

The intervention content was developed through 2 phases: (1)
conducting focus groups with the target population (first
iteration of design) and (2) vetting the modified materials for
usability with a youth advisory board (YAB) comprising Latina
adolescents (second iteration). The procedure and findings are
described here. As each process informed the next, the methods
and results from each phase were presented contiguously.

Focus Groups

Participants
Inclusion criteria for the focus groups required participants to
identify as females aged between 13 and 18 years who reside
in San Diego County and spoke English. We chose to develop
an English intervention because the majority (88%) of Latino
children in the United States speak only English or very good

English, with only 1% speaking no English [21]. No interested
participants were excluded because they did not speak English.
Participants were recruited through in-person presentations at
local middle and high schools with a high percentage of Latina
students. Recruitment was also conducted through community
partnerships and after-school teen programs, such as the Young
Men’s Christian Association and college-readiness programs,
focused on Latinas. The focus groups were described as seeking
insight and feedback from teenage Latinas regarding PA and
social media as a means to develop a more age-relevant and
culturally relevant digital media intervention. Ultimately, the
final sample of participants included 9 focus groups of 2-8 girls
in each (total: N=50), aged between 13 and 18 years, with 94%
(47/50) of participants identifying as Latina. Focus groups took
place across San Diego County between September 19, 2019,
and October 29, 2019. All study procedures and data collection
materials were reviewed and approved by the University of
California San Diego institutional review board, and all
participants provided written informed assent or parental
consent. Parental consents were available in either English or
Spanish.

Procedures
The focus groups were structured to capture information using
2 different methods. The first portion of the focus group was
formatted as a semistructured group discussion, during which
the focus group moderator posed questions regarding PA likes,
dislikes, barriers, and motivators as well as questions about
social media apps and use.

The second portion of the focus group adopted a market research
approach to assess the intervention content. Each focus group
viewed 16 sample Instagram posts intended to motivate teenage
girls to become more physically active, each based on a
behavioral change technique [19] or SCT or TTM theoretical
constructs, such as goal setting, self-monitoring, outcome
expectancy, social support, or environment [10-12], and modeled
off of popular Latina, fitness-focused Instagram accounts.
Participants were provided with prepared notepads in which
they could record their personal thoughts and reactions to each
one. They were then asked to provide written feedback on 12
sample text messages based on similar constructs that included
either general information (eg, “remember to schedule your
activity for the week!”) or personalized information (eg, “call
[friend’s name] and see if she can exercise today”). Finally,
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participants viewed potential study logos and potential names
for the study and ranked their favorites.

Consistent with user-centered design [17], modifications were
made to the content throughout the process. After 2 focus
groups, staff members reviewed the feedback and eliminated
posts or text messages that received consistently negative
feedback. These were replaced by new samples that incorporated
the suggestions.

Focus Group Data Synthesis
Audio-recorded data from the group discussions were
transcribed and examined to identify trends in PA and social
media preferences. Responses to questions regarding preferences
for PA and social media were tallied to determine the most
common responses. Feedback on social media posts and text
messages were generally short (eg, “like it,” and “not my
favorite”) and did not lend themselves to formal qualitative
analysis; however, our ultimate goal was assessing end users’
experience with the intervention products, particularly whether
they were perceived positively or negatively and why. Therefore,
written responses to sample Instagram posts and text messages
were compiled and grouped based on the nature of the feedback,
with 2 staff members determining which examples were viewed
positively and negatively and whether there were specific
suggestions for improvement.

Focus Group Findings
Focus group discussions yielded trends regarding PA
preferences, barriers, and motivators among the participants.
When asked which activities they enjoyed the most, the top 3
responses were walking (n=11), running (n=8), and going to
the gym or group fitness classes (n=7). Regarding activities
they disliked, running (n=10), swimming (n=7), and biking
(n=7) were the least popular. Homework (n=17) and feeling
lazy or tired (n=14) were the top 2 barriers to being physically
active, and family support (n=10) and supportive friends or
teammates (n=9) were the most common motivators across the
focus groups.

Discussions of social media use showed that a large majority
of the participants favored Instagram, Snapchat, and TikTok.
For Instagram, participants expressed a preference for regular
posts rather than using only Instagram stories (which expire

after 24 hours) because they wanted to have access to all posts
on the account. Feedback on the Instagram posts revealed
several patterns regarding their preferences, with the most
popular posts incorporating (1) brightly colored images and
limited, succinct text; (2) specific tips and applicable information
on PA; (3) Latina cultural themes and Spanish phrases; (4)
images of relatable and ethnically diverse models of all body
types engaging in PA; (5) images promoting social support; and
(6) videos demonstrating specific exercises that they could try
at home. They did not like posts with darker colors, with less
specific suggestions or phrases, or with images of girls with
extremely thin body types.

For feedback on text messages, participants indicated the types
of texts that would be most helpful and motivating as well as
how frequently they should be sent. When assessing the
preferences expressed by participants, there were 3 notable
patterns across the focus groups. The first was a preference for
messages to be sent at a rate of no more than 1 message per day.
Second, on reviewing samples of both personalized and generic
text messages, there was a strong preference for personalized
texts that included their own name, the name of a friend, and a
familiar location and a particular preference for feedback and
reminders based on their own current PA rather than generic
reminders. Finally, feedback revealed that texts should be
casually worded with positive messages. Participants expressed
antipathy toward language they perceived as “negative,”
“annoying,” or “nagging,” with a particular aversion to any
message that “sounds like something my mom would say.”

Finally, participants were presented 8 eight potential study
names and 5 potential logo styles, and they indicated which
ones they felt were most appealing and appropriate for their
demographic. Then, they ranked their top 3 choices for each,
with the option of creating their own idea for a study name. The
most popular choice was Chicas Fuertes, which was selected
as the new study name. Participants also expressed enthusiasm
for one particular logo’s esthetic, which was chosen as the new
study logo (Figure 2). Participants were also asked whether they
would prefer an intervention that was only for Latinas or
whether they would prefer a program targeted at adolescent
girls in general that any of their friends could participate in.
Participants expressed a desire for an intervention that was
specifically built for and only included Latinas.
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Figure 2. Chicas Fuertes study logo.

Incorporating Focus Group Feedback
Following the last stage of the design phase, feedback from the
focus groups was used to develop a minimum viable intervention
product. On the basis of the findings from the focus groups, the
study adopted a new name and logo, and staff developed new
materials and protocols. The new study name, Chicas Fuertes,
and the new logo framed the study branding and were
incorporated into all study and recruitment materials. Feedback
on PA preferences, motivators, and barriers was factored into
the development of Instagram posts and text messages to feature
topics and themes that proved relevant to the study population
while still being based on SCT and TTM theoretical principles.

To provide personalized text messages, we engaged tech
industry partners (Fitabase, Small Steps Lab LLC) to develop
and implement an algorithm to provide automated texts based

on real-time data from Fitbit activity and incorporate names of
family and friends the participant identified as key supporters.
A text messaging schedule was developed to reflect the
preferences of the participants, with messages sent 4 days per
week, and the language of all text messages was worded
succinctly and positively regardless of whether the message
was framed to praise, reinforce, or encourage PA. For the
midweek feedback text, participants who had achieved ≥45%
of their weekly goal received reinforcing messages informing
them that they were on track to meet their goal. Those achieving
<45% of their goal received an encouraging message along with
specific suggestions of behavior change techniques, social
support sources, and personalized locations where they could
get the rest of their activity minutes for the week. Those already
meeting goals received praise and were encouraged to set a
higher goal for the following week. Table 1 provides the text
messaging schedule and a sample of each type of text.

Table 1. Sample text messages.

ExampleType of textDay

“So far, you’ve logged ## active minutes. Schedule time this weekend to get in some exercise with [social
support #1] so you can meet this week’s goal of ## minutes by Sunday!”

Midweek physical activity
feedback

Thursday

“Take a 60 second break from your day and answer the weekly quiz question here! chicasfeurtessd.com”Weekly quiz reminderSaturday

“Here’s some good news for you! You completed your goal last week and got in ## active minutes! How
many minutes will you get next week?”

End of week physical activ-
ity feedback

Sunday

“The best way to meet your activity goals is to plan ahead. Hop onto the website and plan your daily ac-
tivity for the week! chicasfeurtessd.com”

Plan activity reminderSunday

When developing Instagram posts, the focus group participants’
preferences coupled with evidence-based behavior change
techniques and theoretical constructs determined the nature of
the content, resulting in an Instagram posting schedule of 1 post
per day (Textbox 1). Each day featured a different theoretical

construct or behavior change technique, including goal setting,
self-monitoring, accountability, avoiding boredom, and finding
time to exercise (Figure 3). Some images incorporated Spanish
words or phrases, and all captions were written in English.
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Textbox 1. Instagram posting schedule (day and behavior change construct).

Sunday

• Behavior change technique

Monday

• Weekly challenge

Tuesday

• Self-efficacy

Wednesday

• Built environment

Thursday

• Modeling

Friday

• Benefits and outcome expectancies

Saturday

• Social support

Figure 3. Sample Instagram posts demonstrating (A) self-efficacy and (B) social support and accountability.

Instagram story posts were also created using the polling feature
for additional reminders to exercise and sync Fitbits. A study
hashtag was also created to allow participants to tag their own
posts if they wanted to share them with the study team or other
participants.

Youth Advisory Board

Participants
Following the focus groups, iterative intervention development
continued with the establishment of the YAB. The purpose of
the YAB was to complete another iteration of the design phase
by beta testing each of the newly developed intervention
components to assess usability and by providing additional
ongoing feedback on the finer details of the study design to
develop the final version of the intervention materials to be used
in a larger trial. Recruitment for the YAB took place across

local high schools and after-school programs, with teachers and
leaders helping to promote the position by distributing
application forms to Latina teenagers. To be eligible, participants
had to self-identify as Latina, be aged between 13 and 17 years,
not engage in regular PA (<150 min per week of MVPA), and
express an interest in public health research and promoting
health in their community. Over the course of 2 weeks, the study
team received applications from 10 candidates and ultimately
selected 5 based on their application responses. The 5 members
came from 3 different San Diego high schools and were aged
between 15 and 17 years. After 1 week, 1 member notified the
study team that she was unable to fulfill her commitment,
resulting in a final YAB of 4 members.

Procedures
The YAB members agreed to a minimum 6-month commitment,
in which they would beta test intervention materials and provide
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honest and timely feedback on a regular basis. During months
1 to 2, the YAB was invited to follow the Chicas Fuertes
Instagram account and provide feedback on posts developed
based on the focus group feedback. Through email, the YAB
provided commentary on a weekly basis on each post from the
past week regarding what they liked about each post, what they
did not like, and what changes they would suggest for
improvement. During this time, the YAB also received sample
text messages intended to provide individualized PA information
and motivation and responded to each of these text messages
with a detailed report of their reactions.

Beyond the scope of the focus groups, the YAB members were
each given a test account for the Chicas Fuertes website and
asked to test out all the website features during months 3 to 4.
They used emails to provide comments on their experience with
the website and report any bugs or confusing elements. The
study website was adapted from the version used in the Niñas
Saludables pilot study through collaboration with industry
partners (Illumina Inc, Fitabase) and included resources for
motivating behavior change, planning activity, and connecting
with other participants. The site included a calendar for planning
out weekly activity, which was overlaid with real-time activity
data from Fitbits. Other features included a weekly leader board
showing the 2 participants with the most active minutes that
week, a message board between participants, maps of the city
with links to places to be active, and tips for overcoming
common barriers. Finally, the website included questionnaires
used in previous trials [9] about theoretical constructs (eg, social
support, self-efficacy, and processes of change) that participants
would fill out monthly, also indicating their stage of change
regarding PA (ie, contemplation, preparation, and action) per
the TTM. On the basis of their questionnaire responses,
participants received individually tailored reports on their current
activity, which included their progress to date, praise for
behavioral and cognitive strategies of change they used, and
suggestions for areas to improve (eg, identifying sources of
social support and ways to enhance self-efficacy). To keep
participants engaged in the features of the website, they received
points for engaging in certain activities (eg, logging in, planning
their activity, and writing on the message board), and they could
redeem points for prizes.

Finally, in months 5 to 6, the YAB provided feedback on finer
details of the intervention and research protocols, such as the
types of study participation incentives (eg, cash and gift cards)
they believed would be most appealing to Latina teenagers for
research participant compensation. As intervention materials
and procedures continued to evolve, the YAB provided ongoing
feedback. As the YAB was small (only 4 members), data were
not compiled across them; rather, we focused on their individual
experiences as end users of the minimum viable products.

YAB Findings
Intervention materials were generally perceived favorably by
the YAB members, who also provided suggestions for further
improvements (Table 2). Consistent with the feedback from the
focus groups, YAB members enjoyed Instagram posts that were
colorful and positive and particularly liked having specific
suggestions or demonstrations of activity:

I liked the inspirational aspect to the post i know a
lot of times when I’m on instagram and have nothing
else to do and I see post with quotes that really inspire
me I get up and do something active so it really helps.
[YAB member 1]

I looked through the Instagram feed and like it so far.
The ideas that are given to encourage are actually
helpful in my opinion, for instance, the post that
suggests to have friends join or to dance, these I
consider helpful because it’s not just hardcore
Exercise like other accounts describe it to be. The
videos that show certain exercises that would be easy
to do at home or at a closed environment, for those
who aren’t comfortable doing so outside, are also
very helpful. The stories are useful, reminding to
check their sync because most of people have a busy
schedule so they can often forget. [YAB member 2]

The post where the woman is running I didn’t like.
The words were motivating yes but the color of the
picture was very dark and it didn’t bring that
enthusiasm for me to go for a run or something. I
would have made it more clear and more. [YAB
member 3]
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Table 2. Findings from the focus groups and youth advisory board.

FindingsSteps in the design phase

Youth advisory boardFocus groups

Prototype potential products •• N/AaBuilt sample Instagram posts incorporating
theoretical constructs

• Wrote sample text messages prompting goal
setting and providing progress feedback

• Redeveloped website to be primarily visual and
incorporate real-time data from wearable track-
ers

• Developed possible study logos and study
names

Gather user feedback •• Largely positive response to all social media posts; ap-
preciation for mix of cognitive and behavioral strategies
for behavior change; and suggestions for even more
bright colors, varied body types, and Spanish phrases

Desire for positive media; bright colors, positive
wording, and encouragement versus nagging

• Preference for personalized (vs generic) text
messages, at most 1 per day

•• Positive response to text messages, suggestions to make
them shorter, and appreciation for positive language

Preference for intervention exclusively for
Latinas, with the incorporation of cultural
themes and Spanish phrases • Positive response to website design and content

• Preference for Chicas Fuertes study name • Positive response to study name and logo
• Preference for cash incentives and identified prizes for

engagement

Build minimum viable product •• Final schedule and content of text messages and social
media posts developed and mapped onto behavior
change theory constructs

Built texting algorithm for automatic goal set-
ting and real-time feedback based on Fitbit

• Wrote text messages in a casual language and
positive tone • Bank of 120 Instagram posts developed featuring bright

colors, motivational quotes, specific strategies for
change, and Spanish phrases

• Developed new Instagram posts with bright
colors and with models with a broad array of
body types and incorporated cultural themes
and Spanish phrases

• Website content finalized
• Text message algorithm finalized with positive, succinct

text messages• Developed Instagram posting schedule of 1 post
per day, which were mapped onto theoretical

constructs and BCTsb
• Prize and payment schedule finalized

• Branded all study materials with the new study
name and logo

aN/A: not applicable.
bBCT: behavior change technique.

As for text messages, the YAB also provided feedback on the
wording, length, and content of each. For the text message
“You’ve completed 38 minutes out of your goal of 100 active
minutes for the week. Use the weekend to reach your goal by
getting active with a friend! You can do it!!!,” YAB members
provided the following feedback:

I like this message a lot actually. It’s a useful
reminder and not too long and doesn’t sound like
nagging. [YAB member 1 feedback]

I think it might be a little wordy in the beginning but
overall I think it’s pretty good. Maybe try “You’ve
completed 38 out of 100 minutes for your goal this
week.” [YAB member 2 feedback]

For the text message “Hey girl! Got a minute? Click on
chicasfuertessd.com to answer the weekly quiz question,” a
YAB member provided the following feedback:

Sounds good to me! I especially like the “Got a
minute” part lol. [YAB member 1 feedback]

Finally, for the website, the YAB reported on the website’s
esthetics, functionality, and content. Feedback was largely
positive:

I really liked how everything was really accessible.
Everything was really clear and aesthetically cute. I
could tell on the home page that there are more things
coming up since there are empty spaces. I really liked
the leader board, I am the type of person that likes
comparing progress and knows my level of how active
I’ve been, so the leader board would really be of
motivation for me. Likewise, the instagram link seems
very encouraging since there is a certain display of
what is in the social media page. My favorite part is
that in all it seems like it’s a very supporting group
to be more active, with many different ways to move
along your day while being active. [YAB member 1]

Some critical feedback included the 15-minute monthly
questionnaire, which was too lengthy. However, the study team
ultimately decided to leave this feature, as the individual
tailoring of the website was based on the questionnaire
responses.
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The YAB also provided feedback on which prizes to offer to
study participants as incentives to complete website activities.
Consistently favored prizes include logo-branded items, such
as a cell phone power bank, plastic tumbler, aluminum water
bottle, and a Bluetooth speaker. Finally, when asked which
incentives they believed would be most appealing to participants
in exchange for participating in study activities (eg, attending
baseline visits and completing 6-month assessments), YAB
members unanimously expressed that cash or checks would be
more appealing than gift cards. Findings from the focus groups
and YAB are summarized in Table 2.

Discussion

Partnering With Stakeholders to Design Intervention
Content
This paper focused on ways to address the challenges
encountered by both academia and industry when creating
effective, user-friendly, and culturally adapted mHealth
interventions with high retention rates. The first step in
developing and implementing a successful mHealth intervention
is to engage a multidisciplinary leadership team comprising
researchers in public health, industry partners, and the target
population. For this study, we included behavioral researchers,
mHealth technology partners (web developers and
programmers), and multiple groups of Latina adolescents and
used the principles of human-centered design and the design
phase of the IDEAS framework to integrate expertise from each
party.

Our previous research highlighted Latina teens’ desire for an
MVPA intervention that was primarily delivered via mobile
technologies. The research team ideated implementation
strategies to incorporate text messaging, social media, a
wearable tracker, and a redesigned website and then developed
prototypes by collaborating with industry partners, including
programmers and web developers. The design iterations in this
study confirmed the acceptability of this approach, and
preferences expressed by the target population guided the deep
and surface features of the prototypes, which were mapped onto
behavior change constructs from SCT and TTM. Further
assessment of these prototypes through beta testing with a YAB
allowed for further refinement and confirmation that the end
product was viable and acceptable to the target population.

Mobile Technology and Adolescents
Digital technologies are an attractive component of behavioral
interventions because of their low cost and broad reach in both
adult and pediatric populations. Access to smartphones is now
nearly universal in teens (95%) and eclipses computer access
(88%), and nearly all teens (91%) reported using social media
[22]. However, incorporating mobile technologies into
interventions has achieved mixed success [23,24]. As more
digital technologies emerge, frameworks guiding the
incorporation of these technologies into behavioral interventions
are increasingly needed [25]. Technology will improve efficacy
and reach only if it is used as a tool to meet the needs of target
populations and strategically designed to facilitate, rather than
compete with, elements of behavior change theory [25].

Cocreating With Participants
Human-centered design emphasizes enlisting members of a
target population as cocreators of interventions, along with
refining interventions through multiple iterations of design,
testing, and feedback [18]. Importantly, the IDEAS framework
expands this process to center it in sound behavioral theory,
along with outlining a clear sequence of steps from ideating to
disseminating solutions [20]. It was developed in the process
of building an app-based intervention to increase vegetable
consumption in overweight adults [19], and it has also been
used to develop a mobile app to reduce problem drinking among
college students [26] and to build a nutrition education mobile
app for families [27]. No studies have previously used it to
design content for a PA intervention or an intervention
specifically targeting a racial and ethnic minority population.

As previously mentioned, the framework is meant to be flexible
to allow for adaptation to populations and interventions. We
felt it was most important to focus on multiple iterations of the
design phase of the framework rather than moving on to a pilot
trial for several reasons, as follows: (1) we targeted the
intervention to a niche population with unique needs and
preferences based on age and ethnicity, (2) no previous MVPA
interventions had specifically targeted Latina teens using digital
technologies, and (3) our intervention design focused on
integrating multiple technologies rather than developing a single
technology channel. By cocreating the intervention content with
a large sample of the target population through multiple
iterations of focus groups and a YAB, we developed intervention
content with high acceptability, which is ready for testing in a
trial.

Strengths
This study had several strengths. The proposed intervention
focused on a key preventive health behavior (MVPA) in an
at-risk, underserved population (Latina teens) and thus will fill
a critical gap in public health literature. The intervention
development was guided by a framework that included elements
of human-centered design and behavior change theory. To
ensure the production of a viable product that met the needs of
the target population, we engaged in multiple iterations of
feedback and design, each with a new sample from the target
population. In addition, the focus groups had a large sample
size (N=50).

Limitations
Despite its notable strengths, this study had several limitations.
Owing to the guidelines at schools where focus group
participants were recruited from, we did not exclude non-Latina
girls from participating in the focus groups. However, very few
(n=3) non-Latina girls participated; thus, it is not likely that this
influenced the results in any meaningful way. In addition,
although the short, written feedback from participants in a
market research format met the overall needs of the study, it
did not allow for a more thorough qualitative analysis, which
may have provided further insight into the needs and preferences
of the target population. Finally, the intervention incorporated
elements of SCT and the TTM because the original intervention
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was designed around these theories; however, other theories of
behavior could have also been appropriate.

Conclusions
We sought to design an mHealth MVPA intervention for Latina
adolescents that not only incorporated digital technologies but
did so in a way that was theory based and addressed the needs

and preferences of our target population. Latinas were
enthusiastic about a multitechnology intervention, particularly
if it felt relatable, positive, and encouraging. Through multiple
iterations of development and feedback, we gained insight into
the needs of Latina teens and joined with industry partners to
build a viable final product that is now being tested in a
randomized controlled trial.

Acknowledgments
This research was supported by a grant from the National Institutes of Health and National Institute for Nursing Research,
R01NR017876. The authors would like to thank the participants for their time and input and Kathryn O’Connor for assistance
with recruitment.

Conflicts of Interest
None declared.

References

1. Whitt-Glover MC, Taylor WC, Floyd MF, Yore MM, Yancey AK, Matthews CE. Disparities in physical activity and
sedentary behaviors among US children and adolescents: prevalence, correlates, and intervention implications. J Public
Health Policy 2009;30(Suppl 1):S309-S334. [doi: 10.1057/jphp.2008.46] [Medline: 19190581]

2. Physical Activity Guidelines for Americans. Washington, DC: Department of Health and Human Services; 2018.
3. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity among adults: United States, 2011-2012. NCHS Data

Brief 2013 Oct(131):1-8 [FREE Full text] [Medline: 24152742]
4. Menke A, Casagrande S, Geiss L, Cowie CC. Prevalence of and trends in diabetes among adults in the United States,

1988-2012. J Am Med Assoc 2015 Sep 8;314(10):1021-1029. [doi: 10.1001/jama.2015.10029] [Medline: 26348752]
5. Blackwell DL, Lucas JW, Clarke TC. Summary health statistics for US adults: national health interview survey, 2012. Vital

Health Stat 10 2014 Feb(260):1-161 [FREE Full text] [Medline: 24819891]
6. Janssen I, Leblanc AG. Systematic review of the health benefits of physical activity and fitness in school-aged children

and youth. Int J Behav Nutr Phys Act 2010 May 11;7(1):40 [FREE Full text] [doi: 10.1186/1479-5868-7-40] [Medline:
20459784]

7. Barnekow-Bergkvist M, Hedberg G, Janlert U, Jansson E. Adolescent determinants of cardiovascular risk factors in adult
men and women. Scand J Public Health 2001 Sep;29(3):208-217. [Medline: 11680773]

8. Sacker A, Cable N. Do adolescent leisure-time physical activities foster health and well-being in adulthood? Evidence from
two British birth cohorts. Eur J Public Health 2006 Jun;16(3):332-336. [doi: 10.1093/eurpub/cki189] [Medline: 16157610]

9. Marcus BH, Hartman SJ, Pekmezi D, Dunsiger SI, Linke SE, Marquez B, et al. Using interactive Internet technology to
promote physical activity in Latinas: rationale, design, and baseline findings of Pasos Hacia La Salud. Contemp Clin Trials
2015 Sep;44:149-158 [FREE Full text] [doi: 10.1016/j.cct.2015.08.004] [Medline: 26255237]

10. Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ: Prentice-Hall;
1986.

11. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev 1977 Mar;84(2):191-215. [doi:
10.1037//0033-295x.84.2.191] [Medline: 847061]

12. Prochaska J, Redding C, Evers K. The transtheoretical model and stages of change. In: Health Behavior and Health Education.
Fourth Edition. San Francisco, US: Jossey-Bass; 2008:97-122.

13. Marcus BH, Hartman SJ, Larsen BA, Pekmezi D, Dunsiger SI, Linke S, et al. Pasos Hacia La Salud: a randomized controlled
trial of an internet-delivered physical activity intervention for Latinas. Int J Behav Nutr Phys Act 2016 May 28;13:62 [FREE
Full text] [doi: 10.1186/s12966-016-0385-7] [Medline: 27234302]

14. Hartman SJ, Dunsiger SI, Bock BC, Larsen BA, Linke S, Pekmezi D, et al. Physical activity maintenance among
Spanish-speaking Latinas in a randomized controlled trial of an internet-based intervention. J Behav Med 2017
Jun;40(3):392-402 [FREE Full text] [doi: 10.1007/s10865-016-9800-4] [Medline: 27752866]

15. Larsen B, Benitez T, Cano M, Dunsiger SS, Marcus BH, Mendoza-Vasconez A, et al. Web-based physical activity intervention
for latina adolescents: feasibility, acceptability, and potential efficacy of the Niñas Saludables study. J Med Internet Res
2018 May 9;20(5):e170 [FREE Full text] [doi: 10.2196/jmir.9206] [Medline: 29743151]

16. de vito Dabbs A, Myers BA, Mc Curry KR, Dunbar-Jacob J, Hawkins RP, Begey A, et al. User-centered design and
interactive health technologies for patients. Comput Inform Nurs 2009;27(3):175-183 [FREE Full text] [doi:
10.1097/NCN.0b013e31819f7c7c] [Medline: 19411947]

17. Abras C, Maloney-Krichmar D, Preece J. User-Centered Design. In: Encyclopedia of Human-Computer Interaction.
Thousand Oaks, SA: Sage; 2004.

JMIR Form Res 2021 | vol. 5 | iss. 6 | e26195 | p. 10https://formative.jmir.org/2021/6/e26195
(page number not for citation purposes)

Larsen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1057/jphp.2008.46
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19190581&dopt=Abstract
https://www.cdc.gov/nchs/data/databriefs/db131.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24152742&dopt=Abstract
http://dx.doi.org/10.1001/jama.2015.10029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26348752&dopt=Abstract
https://www.cdc.gov/nchs/data/series/sr_10/sr10_260.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24819891&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-7-40
http://dx.doi.org/10.1186/1479-5868-7-40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20459784&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11680773&dopt=Abstract
http://dx.doi.org/10.1093/eurpub/cki189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16157610&dopt=Abstract
http://europepmc.org/abstract/MED/26255237
http://dx.doi.org/10.1016/j.cct.2015.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26255237&dopt=Abstract
http://dx.doi.org/10.1037//0033-295x.84.2.191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=847061&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0385-7
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0385-7
http://dx.doi.org/10.1186/s12966-016-0385-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27234302&dopt=Abstract
http://europepmc.org/abstract/MED/27752866
http://dx.doi.org/10.1007/s10865-016-9800-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27752866&dopt=Abstract
https://www.jmir.org/2018/5/e170/
http://dx.doi.org/10.2196/jmir.9206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29743151&dopt=Abstract
http://europepmc.org/abstract/MED/19411947
http://dx.doi.org/10.1097/NCN.0b013e31819f7c7c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19411947&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


18. Kelley D, Kelley T. Creative Confidence: Unleashing the Creative Potential Within Us All. New York, USA: Crown
Business; 2013.

19. Mummah SA, King AC, Gardner CD, Sutton S. Iterative development of Vegethon: a theory-based mobile app intervention
to increase vegetable consumption. Int J Behav Nutr Phys Act 2016 Aug 8;13:90 [FREE Full text] [doi:
10.1186/s12966-016-0400-z] [Medline: 27501724]

20. Mummah SA, Robinson TN, King AC, Gardner CD, Sutton S. Ideas (integrate, design, assess, and share): a framework
and toolkit of strategies for the development of more effective digital interventions to change health behavior. J Med Internet
Res 2016 Dec 16;18(12):e317 [FREE Full text] [doi: 10.2196/jmir.5927] [Medline: 27986647]

21. Patten E. The Nation's Latino Population Is Defined by Its Youth. Pew Research Center. 2016. URL: https://www.google.com/
url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL6uuYhv7wAhXc4zgGHQQTBzwQFjABegQIBxAD&url=https%3A%2F%2Fwww.
pewresearch.
org%2Fhispanic%2F2016%2F04%2F20%2Fthe-nations-latino-population-is-defined-by-its-youth%2F&usg=AOvVaw11yBu45waJ0hoFHWIBXL0Y
[accessed 2021-06-04]

22. Mobile Fact Sheet. Pew Research Center. 2020. URL: https://www.google.com/
url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiTxsKohv7wAhVEyjgGHcQABT8QFnoECAYQAA&url=https%3A%2F%2Fwww.
pewresearch.org%2Ftopics%2Fmobile%2F&usg=AOvVaw3TQk307iwqj0CdvFzDzQzx [accessed 2021-06-04]

23. Fedele DA, Cushing CC, Fritz A, Amaro CM, Ortega A. Mobile health interventions for improving health outcomes in
youth: a meta-analysis. JAMA Pediatr 2017 May 1;171(5):461-469 [FREE Full text] [doi: 10.1001/jamapediatrics.2017.0042]
[Medline: 28319239]

24. Jakicic JM, Davis KK, Rogers RJ, King WC, Marcus MD, Helsel D, et al. Effect of wearable technology combined with
a lifestyle intervention on long-term weight loss: the idea randomized clinical trial. J Am Med Assoc 2016 Sep
20;316(11):1161-1171 [FREE Full text] [doi: 10.1001/jama.2016.12858] [Medline: 27654602]

25. Fedele DA, McConville A, Moon J, Thomas JG. Topical review: design considerations when creating pediatric mobile
health interventions: applying the ideas framework. J Pediatr Psychol 2019 Apr 1;44(3):343-348 [FREE Full text] [doi:
10.1093/jpepsy/jsy084] [Medline: 30346561]

26. Kazemi DM, Borsari B, Levine MJ, Lamberson KA, Dooley B. REMIT: development of a mHealth theory-based intervention
to decrease heavy episodic drinking among college students. Addict Res Theory 2018;26(5):377-385 [FREE Full text] [doi:
10.1080/16066359.2017.1420783] [Medline: 32694964]

27. Gabrielli S, Dianti M, Maimone R, Betta M, Filippi L, Ghezzi M, et al. Design of a mobile app for nutrition education
(trec-lifestyle) and formative evaluation with families of overweight children. JMIR Mhealth Uhealth 2017 Apr 13;5(4):e48
[FREE Full text] [doi: 10.2196/mhealth.7080] [Medline: 28408361]

Abbreviations
IDEAS: Integrate, Design, Assess, Share
mHealth: mobile health
MVPA: moderate-to-vigorous physical activity
PA: physical activity
SCT: social cognitive theory
TTM: transtheoretical model
YAB: youth advisory board

Edited by G Eysenbach; submitted 01.12.20; peer-reviewed by D Fedele, M Ramirez; comments to author 23.12.20; revised version
received 17.02.21; accepted 17.04.21; published 15.06.21

Please cite as:
Larsen B, Greenstadt ED, Olesen BL, Marcus BH, Godino J, Zive MM
An mHealth Physical Activity Intervention for Latina Adolescents: Iterative Design of the Chicas Fuertes Study
JMIR Form Res 2021;5(6):e26195
URL: https://formative.jmir.org/2021/6/e26195
doi: 10.2196/26195
PMID:

©Britta Larsen, Emily D Greenstadt, Brittany L Olesen, Bess H Marcus, Job Godino, Michelle M Zive. Originally published in
JMIR Formative Research (https://formative.jmir.org), 15.06.2021. 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 JMIR Formative Research, is properly

JMIR Form Res 2021 | vol. 5 | iss. 6 | e26195 | p. 11https://formative.jmir.org/2021/6/e26195
(page number not for citation purposes)

Larsen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0400-z
http://dx.doi.org/10.1186/s12966-016-0400-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27501724&dopt=Abstract
https://www.jmir.org/2016/12/e317/
http://dx.doi.org/10.2196/jmir.5927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27986647&dopt=Abstract
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL6uuYhv7wAhXc4zgGHQQTBzwQFjABegQIBxAD&url=https%3A%2F%2Fwww.pewresearch.org%2Fhispanic%2F2016%2F04%2F20%2Fthe-nations-latino-population-is-defined-by-its-youth%2F&usg=AOvVaw11yBu45waJ0hoFHWIBXL0Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL6uuYhv7wAhXc4zgGHQQTBzwQFjABegQIBxAD&url=https%3A%2F%2Fwww.pewresearch.org%2Fhispanic%2F2016%2F04%2F20%2Fthe-nations-latino-population-is-defined-by-its-youth%2F&usg=AOvVaw11yBu45waJ0hoFHWIBXL0Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL6uuYhv7wAhXc4zgGHQQTBzwQFjABegQIBxAD&url=https%3A%2F%2Fwww.pewresearch.org%2Fhispanic%2F2016%2F04%2F20%2Fthe-nations-latino-population-is-defined-by-its-youth%2F&usg=AOvVaw11yBu45waJ0hoFHWIBXL0Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjL6uuYhv7wAhXc4zgGHQQTBzwQFjABegQIBxAD&url=https%3A%2F%2Fwww.pewresearch.org%2Fhispanic%2F2016%2F04%2F20%2Fthe-nations-latino-population-is-defined-by-its-youth%2F&usg=AOvVaw11yBu45waJ0hoFHWIBXL0Y
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiTxsKohv7wAhVEyjgGHcQABT8QFnoECAYQAA&url=https%3A%2F%2Fwww.pewresearch.org%2Ftopics%2Fmobile%2F&usg=AOvVaw3TQk307iwqj0CdvFzDzQzx
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiTxsKohv7wAhVEyjgGHcQABT8QFnoECAYQAA&url=https%3A%2F%2Fwww.pewresearch.org%2Ftopics%2Fmobile%2F&usg=AOvVaw3TQk307iwqj0CdvFzDzQzx
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiTxsKohv7wAhVEyjgGHcQABT8QFnoECAYQAA&url=https%3A%2F%2Fwww.pewresearch.org%2Ftopics%2Fmobile%2F&usg=AOvVaw3TQk307iwqj0CdvFzDzQzx
http://europepmc.org/abstract/MED/28319239
http://dx.doi.org/10.1001/jamapediatrics.2017.0042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28319239&dopt=Abstract
http://europepmc.org/abstract/MED/27654602
http://dx.doi.org/10.1001/jama.2016.12858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27654602&dopt=Abstract
http://europepmc.org/abstract/MED/30346561
http://dx.doi.org/10.1093/jpepsy/jsy084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30346561&dopt=Abstract
http://europepmc.org/abstract/MED/32694964
http://dx.doi.org/10.1080/16066359.2017.1420783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32694964&dopt=Abstract
https://mhealth.jmir.org/2017/4/e48/
http://dx.doi.org/10.2196/mhealth.7080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28408361&dopt=Abstract
https://formative.jmir.org/2021/6/e26195
http://dx.doi.org/10.2196/26195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this
copyright and license information must be included.

JMIR Form Res 2021 | vol. 5 | iss. 6 | e26195 | p. 12https://formative.jmir.org/2021/6/e26195
(page number not for citation purposes)

Larsen et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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

