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Abstract: User-centered developmental processes are critical to ensuring acceptability of e-health
behavioral interventions, and yet physical activity research continues to be inundated with top-down
developmental approaches. The IDEAS (Integrate, Design, Assess, and Share) framework outlines
a user-centered process for development of e-health interventions. The purpose of this manuscript
is to describe the application of the IDEAS framework in adapting a web-based physical activity
intervention for young adult college students. Steps 1–3 emphasized integrating insights from users
and theory and Steps 4–7 focused on iterative and rapid design with user feedback. Data were collected
via repeat qualitative interviews with young adult college students (N = 7). Resulting qualitative
metathemes were engagement, accountability, and cultural fit. Therefore, intervention modifications
focused on strategies to foster ongoing engagement with the program (e.g., increase interactivity),
support personal and social accountability (e.g., private social media group), and provide a cultural fit
within the college lifestyle (e.g., images relevant to student life). The resulting web-based intervention
included eight weekly lessons, an expanded resource library, “how-to” videos, step and goal trackers,
and a private social media group to be led by a wellness coach. In conclusion, the IDEAS framework
guided an efficient, user-centered adaptation process that integrated empirical evidence and behavior
change theory with user preferences and feedback. Furthermore, the process allowed us to address
barriers to acceptability during the design and build stages rather than at later stages of pilot and
efficacy testing.

Keywords: IDEAS framework; physical activity; e-health; young adults

1. Introduction

There is a critical need for the development of effective and scalable physical activity
interventions designed for young adults. Evidence suggests that physical activity declines
as adolescents transition through college and young adulthood [1], with less than half of
college students achieving the recommended 150 min of moderate-intensity, or 75 min
of vigorous-intensity, aerobic activity per week [2]. Even fewer young adults, 34%, meet
activity guidelines when strength training on two or more days per week is included in the
recommendation [3]. These statistics are concerning because insufficient physical activity
can negatively affect several aspects of health and increase risk of chronic illness later in
life [4].

Electronic health (e-health) can be an effective modality for delivering health behavior
interventions, such as those designed to increase physical activity [5], and is a logical
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approach for physical activity interventions with young adults who report frequent use of
technology in their daily lives [6]. However, the acceptability and usefulness of an e-health
intervention with one population does not guarantee similar results with a different popu-
lation. For example, e-health interventions developed for older audiences may not meet the
preferences and expectations of young adults because young adults report different tech-
nology usage patterns than middle and older adults, including higher use of social media
and brief video- and photo-based platforms such as Instagram, YouTube, and TikTok [6].
There is little empirical evidence regarding the desired features of e-health physical activity
programs among young adult college student populations (e.g., Ding [7]; Middelweerd
et al. [8]; Yan et al. [9]). As such, the use of user-centered, strategic frameworks to guide the
development of behavioral interventions is recommended to ensure an understanding of
factors that could affect acceptability of the intervention by a priority population [10].

Despite this recommendation, physical activity experimental research continues to be
inundated with top-down developmental approaches that lack a user-centered focus [11].
Such top-down approaches can result in interventions that ignore participant needs and
preferences and may be ineffective [11]. Few theoretical frameworks provide clear guidance
on how to incorporate a user-centered approach into the process of developing an e-health
behavior change intervention, a process that can quickly become complex as researchers
must navigate the integration of behavior change theory and techniques, empirical evidence,
user values and preferences, technology functionality, and available resources [12]. The
IDEAS (Integrate, Design, Assess, and Share) framework (Figure 1) is one such framework
created for the development of innovative and effective digital health behavior change
interventions [13]. It incorporates iterative, user-centered design thinking strategies [14],
and scrupulous pre-efficacy evaluation prior to pilot and efficacy testing. During Stage
1 (Steps 1–3), developers gather and synthesize insights from potential users and health
behavior theory. In Stage 2 (Steps 4–7), developers iteratively and rapidly design and build
the program while incorporating user feedback. Stage 3 (Steps 8–9) consists of rigorous
evaluation of the program through pilot and efficacy testing. Stage 4 (Step 10) implores
developers to hare their program and findings [13].

Healthcare 2022, 10, x FOR PEER REVIEW 2 of 13 
 

 

Electronic health (e-health) can be an effective modality for delivering health behav-
ior interventions, such as those designed to increase physical activity [5], and is a logical 
approach for physical activity interventions with young adults who report frequent use 
of technology in their daily lives [6]. However, the acceptability and usefulness of an e-
health intervention with one population does not guarantee similar results with a differ-
ent population. For example, e-health interventions developed for older audiences may 
not meet the preferences and expectations of young adults because young adults report 
different technology usage patterns than middle and older adults, including higher use of 
social media and brief video- and photo-based platforms such as Instagram, YouTube, 
and TikTok [6]. There is little empirical evidence regarding the desired features of e-health 
physical activity programs among young adult college student populations (e.g., Ding [7]; 
Middelweerd et al. [8]; Yan et al. [9]). As such, the use of user-centered, strategic frame-
works to guide the development of behavioral interventions is recommended to ensure 
an understanding of factors that could affect acceptability of the intervention by a priority 
population [10].  

Despite this recommendation, physical activity experimental research continues to 
be inundated with top-down developmental approaches that lack a user-centered focus 
[11]. Such top-down approaches can result in interventions that ignore participant needs 
and preferences and may be ineffective [11]. Few theoretical frameworks provide clear 
guidance on how to incorporate a user-centered approach into the process of developing 
an e-health behavior change intervention, a process that can quickly become complex as 
researchers must navigate the integration of behavior change theory and techniques, em-
pirical evidence, user values and preferences, technology functionality, and available re-
sources [12]. The IDEAS (Integrate, Design, Assess, and Share) framework (Figure 1) is 
one such framework created for the development of innovative and effective digital health 
behavior change interventions [13]. It incorporates iterative, user-centered design think-
ing strategies [14], and scrupulous pre-efficacy evaluation prior to pilot and efficacy test-
ing. During Stage 1 (Steps 1–3), developers gather and synthesize insights from potential 
users and health behavior theory. In Stage 2 (Steps 4–7), developers iteratively and rapidly 
design and build the program while incorporating user feedback. Stage 3 (Steps 8–9) con-
sists of rigorous evaluation of the program through pilot and efficacy testing. Stage 4 (Step 
10) implores developers to hare their program and findings [13]. 

 
Figure 1. Adapted from IDEAS (Integrate, DEsign, Assess, and Share) framework by Mummah et al. 
[13]. 

Stage 4. Share
Step 10. Share

intervention and findings 

Stage 3. Assess rigorously
Step 8. Pilot

potential efficacy and usability
Step 9. Evaluate
efficacy in RCT

Stage 2. DEsign iteratively and rapidly with user feedback
Step 4. Ideate

implementation strategies
Step 5. Prototype
potential products

Step 6. Gather
user feedback

Step 7. Build
minimum viable product

Stage 1: Integrate insights from users and theory.
Step 1. Empathize 
with target users 

Step 2. Specify
target behavior

Step 3. Ground 
in behavioral theory

Figure 1. Adapted from IDEAS (Integrate, DEsign, Assess, and Share) framework by Mummah
et al. [13].

Since the dissemination of the IDEAS framework in 2016 [13], researchers have begun
to explore the scope and applicability of this framework in different contexts and have



Healthcare 2022, 10, 700 3 of 13

detailed their experiences to varying degrees (e.g., Fedele et al. [15]; Kazemi et al. [16]; Liu
et al. [17]). In these applications of the theory, researchers built new e-health behavioral
interventions from inception to testing, but the question remained how the framework
could be applied to guide a user-centered process of adapting an existing e-health inter-
vention for use with a new priority population. Burchert et al. [18] explored this applica-
tion for an e-health mental health intervention with Syrian refugees but only focused on
Steps 4–6, excluding Steps 1–3, which emphasize integrating insights from users and theory. As
such, we sought to answer the following research question, how can the IDEAS framework
(Steps 1–7) guide the adaptation of an e-health physical activity intervention for use with a
new priority population? The purpose of this manuscript is to describe the application of
the IDEAS framework (Steps 1–7) in adapting a web-based physical activity intervention
for use with young adult college students.

2. Materials and Methods

A 10-week, web-based physical activity intervention originally developed for adults
by Liu et al. [17] was selected for adaptation because of its rigorous developmental pro-
cess, inclusion of health behavior change techniques (e.g., goal setting, self-monitoring,
modifying physical environment) [17], and foundation in the Multi-Process Action Con-
trol framework (M-PAC), a framework that addresses the formation of motivation while
emphasizing the gap between intention and physical activity behavior [19].

We adapted the original web-based intervention [17] for use with young adult college
students. The adaptation process was guided by Steps 1–7 of the IDEAS framework and
included two rounds of qualitative interviews during Steps 1 and 6. This project was
conducted from June to December of 2020 by an interdisciplinary team of researchers and
graduate students with expertise in nursing, health communication and marketing, digital
communication technology, exercise psychology, and community health education.

2.1. Step 1: Empathize with Target Users

The first step was to learn about the needs, values, and preferences of target users via
brief questionnaires, focus groups, and semi-structured interviews. A purposive sample
was recruited from a large, urban university in the Midwestern USA. The inclusion criteria
were: (1) ages 18–25 years, (2) undergraduate student, and (3) less than 150 min of moderate-
to-vigorous physical activity per week. Ten target users expressed interest in participating
in the study. Seven participated in a focus group or interview (Table 1), while three
participants decided not to participate for reasons not disclosed. Participants received a
$25 prepaid gift card.

Table 1. Demographic characteristics of Step 1 sample (N = 7).

Characteristic n

Age
20 2
21 3
22 0
23 2
Gender
Female 5
Genderqueer 1
Male 1
Race and/or Ethnicity
African 1
American Indian, Alaskan Native or Native Hawaiian 1
Asian or Pacific Islander 1
Black or African American 2
White 4
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Study sessions were conducted virtually and lasted 1–2 h. Participants reviewed two
lessons from the original web-based intervention and then engaged in a semi-structured
focus group or interview led by the first two authors (K.R.H., L.J.D.). These authors
are doctorally prepared (PhD) in nursing (K.R.H.) and public health with expertise in
intercultural health communication and mixed-methods research with training in utilization
evaluation (L.J.D.). The authors followed an interview protocol to lead the focus groups
and interviews. The interview questions (e.g., What factors made it easy or difficult to get
around the website and complete the lessons?) were grounded in areas of intervention
feasibility defined by Bowen et al. [20]. Participants were invited to share their experience
with the intervention. Questions were designed to help elicit participants’ specific thoughts
about the following elements of the web-based physical activity intervention: (1) desired
features; (2) attitudes towards the program including perceived satisfaction, acceptability,
and appropriateness of the educational content; (3) perceived desire for and usefulness of
the program; and (4) factors that may affect target user ability to complete the program.
Participants were also asked to report the time for lesson completion and number of weeks
they would be willing to commit to the physical activity intervention. At the end of each
session, the authors summarized and recapped ideas and comments with the participants
as an initial member validation check.

Sessions were audio-recorded and transcribed verbatim to ensure accuracy of data.
We used Microsoft Word and QDA Miner to manage and inductively code the qualitative
data. Thematic analysis procedures were inspired by Braun and Clarke [21]. After the
focus groups concluded, the authors reread their field notes and then met to debrief and
engage in collective conversation about initial broad ideas emerging from the data. Using
latent feasibility concepts (e.g., acceptability, practicality) as a starting point [20] to frame
the analysis, the lead author (K.R.H.) and second author (L.J.D.) then independently read
the interview transcripts to further familiarize themselves with the data. They allowed
semantic codes derived from the data to emerge in an effort to capture the essence of
interview responses. These semantic codes were briefly discussed, and broad patterns and
thematic categories were identified based on recurrence, repetition, and forcefulness [22].
The authors then continued coding and categorizing the data. As coding progressed,
the authors re-conceptualized original themes and patterns into three metathemes (i.e.,
engagement, accountability, and cultural fit). Additionally, sub-themes were identified to
define and explicate the metathemes [21]. The thematic framework eventually produced
no new insights, suggesting that the data approached theoretical saturation despite the
small sample size. Finally, the first two authors met to discuss and interpret the results. As
an investigative triangulation check, the third author (K.M.K.) reviewed the findings and
provided feedback on the interpretation of the data. The findings were also shared with
participants in step 6, which served as a member check [23].

2.2. Step 2: Specify Target Behavior

The aim of Step 2 was to refine the target behavior to be specific, measurable, and
consistent with current evidence and user preferences for this priority population [13]. The
team reviewed current public health guidelines [24], empirical evidence (e.g., Saint-Maurice
et al. [25]; Salin et al. [26]), and target user preferences from Step 1. For example, target
users who participated in Step 1 discussed the importance of personalization of program
features and physical activities they enjoyed including walking/jogging, yoga, fitness
videos, spikeball, and gym workouts. Contextual factors such as safety and access were
also considered to ensure the achievability of the target behavior. For example, public health
mandates during the COVID-19 pandemic affected physical activity access by restricting
gym entry and group fitness options [27].

2.3. Step 3: Ground in Behavioral Theory

The goal of Step 3 was to gain knowledge and understanding of health behavior theory
and its role in health education programs. The strategies, concepts, and desired features
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generated during Steps 1 and 2 were evaluated for fit within the M-PAC framework [19]
and the Behavior Change Technique Taxonomy of Michie et al. [28].

2.4. Step 4: Ideate Implementation Strategies

The team synthesized the data and information gathered from Steps 1 to 3 and devel-
oped creative solutions to modify the original program. The team met regularly to discuss
design features and content modifications. At the end of each brainstorming session,
ideas were prioritized into three categories: (1) Yes—strategy likely effective and feasible,
(2) Maybe—strategy needs further investigation, and (3) Future consideration—strategy
not currently feasible (Table 2). Notes and conclusions were circulated among the team for
review and comment.

Table 2. Step 4 prioritization of implementation strategies—example.

Yes Maybe Future Consideration

• Decrease narrative text
• Incorporate social media

platform for
social connection

• Add interactive
diagrams and buttons

• Increase use of brief
videos, infographics,
pictures, graphs

• Manual entry
activity tracker

• Add personalized avatar
and gamification
of progress

• University branding
for cohesiveness

• Have university students
create inclusive physical
activity videos using
local resources

• Integrate with personal
fitness trackers

• Modify contents for
relevance to
college lifestyle

• Wellness coach

2.5. Step 5: Prototype Potential Product

The iterative process continued as the research team and the information technology
(IT) development team discussed the feasibility of implementing specific design ideas that
germinated during Step 4. Thorough documentation and regular collaboration between the
research and IT development teams ensured that new design features aligned with focus
group findings, theory, empirical evidence, and capabilities of the web-based platform.
The modifications to content, design, and features were made using a step-by-step process
outlined by the IT development team to ensure accuracy and completeness of modifications.

2.6. Step 6: Gather User Feedback on the Prototype

During Step 6, target users from the focus groups in Step 1 were asked to partici-
pate in individual semi-structured interviews led by the lead author (K.R.H.) to review
the team’s interpretations and application of the findings from Step 1 and provide in-
put on the prototype. Three of the initial seven participants elected to participate in the
follow-up virtual interviews, which were recorded for accuracy. The author followed a
semi-structured interview protocol to lead the interviews. The interview questions were
designed to elicit discussion about whether the identified themes and desired features accu-
rately reflected the focus group discussions from Step 1 and if the program modifications
addressed the desired features. The participants had the opportunity to clarify inaccuracies
and make additional suggestions for improvement. When a suggested modification was
not feasible, an explanation with an alternative solution was discussed and additional
feedback was requested. For example, one suggestion from Step 1 was for interactive
diagrams; however, the web-based platform lacked this functionality. Instead, the ratio of
interactive to non-interactive content was increased using other features (e.g., reflective
questions, knowledge-check quizzes). The suggested idea was then placed in the Future



Healthcare 2022, 10, 700 6 of 13

Considerations category. At the end of each interview, the lead author summarized and re-
capped ideas and comments with the participant to ensure accuracy. Participants received a
$20 prepaid gift card. Qualitative data were analyzed based on recurrence, repetition, and
forcefulness [22] by the lead author and coded by hand using Microsoft Word.

2.7. Step 7: Build Minimum Viable Product

The aim of Step 7 was to build a fully functional but minimally viable beta version
of the new physical activity intervention for pilot testing. Modifications were repeatedly
reviewed to ensure accuracy and adherence to prior steps of the development process.
Functionality was iteratively tested by the research and IT development teams. Emphasis
was placed on creating a smooth user experience including ease of interaction with content
through a simple consistent layout, interactivity for users within each lesson, multime-
dia content presentation, and branding of the site to include the university colors and
identity elements for cohesiveness. Step 7 also included ensuring adequate functionality
for pilot testing; for example, procedures and capabilities for participant enrollment and
program evaluation using web analytics, along with reliable and validated process and
outcome measures.

3. Results
3.1. Step 1: Empathize with Target Users

Three metathemes were derived from the data during Step 1:

o Engagement: fostering ongoing engagement with the program;
o Accountability: need for personal and social accountability;
o Cultural fit: cultural fit within college lifestyle is imperative.

The first metatheme, engagement, encompassed several subthemes to foster ongoing
interaction with the program. For example, participants desired delivery of educational
content via mixed-media modalities (i.e., videos, graphs). Almost all participants preferred
a combination of narrative reading, bulleted lists, infographics, whiteboard videos, and
other brief videos to keep the lessons interesting while concisely delivering the content.
They also found visual chunking of material and eye-catching graphics and formatting
more engaging than plain text. For example, participant 6 stated “ . . . when there’s color
and there’s like, you know, a bunch of different little things here and there, like, it doesn’t look as
much of like, it’s more, I don’t know, it just doesn’t look much like work. Like, it looks more fun.”
The second subtheme to support engagement was the use of interactive content including
interactive buttons and diagrams, reflective questions, and short knowledge-check quizzes.
Participants also requested additional physical activity ideas and “how-to” instructions
for physical activity as a feature. The fourth subtheme within the engagement metatheme
was social connection. Participants preferred to exercise with friends, family, or pets, and
expressed a desire for a digital social platform to provide social connection and support for
physical activity. For example, participant 2 stated, “I never go out on walks alone. I always
take my nephew or my mom and like everybody because I can’t go alone.”

The second metatheme was a need for personal and social accountability. There was
consensus that following through with intentions to be physically active was difficult and
having accountability built into the program would be helpful. Most participants desired
the ability to track and evaluate personal progress towards a goal. Participant 1 suggested,

“being able to check something off the next week that you go on to it and say, ‘OK, I did this much,’
and you can track your progress as well so that way they can see how well they’re doing or what
they’re not.” There was debate about whether peer or coach accountability check-ins would
be helpful; however, the participants overwhelmingly thought built-in reminders to be
physically active would help them stay on track. There were mixed responses to using
competition via social media for accountability. Participant 2 stated that social media could
increase social accountability, “It’s just like when nobody knows that you’re doing something,
you have a higher chance of just dropping it because no one knows. But if people know about it, then
you get more motivated to like do it with them.” But participant 4 pointed out that they were
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“definitely too scared to go on the app to talk to an instructor or coach, so I definitely would rather
have like a calendar or available classes at the [student recreation center]”.

Finally, cultural fit within the college lifestyle emerged as the third metatheme. Specif-
ically, discussions centered on the importance of content relevance and optimal lesson
delivery. The participants commented that they could tell the program was not created
specifically for them. “I don’t think this was like specifically geared toward students”, participant
4 pointed out. The participants desired topics that were more relevant to their life stage,
specifically stress management, mental health, and well-being. Participant 5 suggested, “I
think specifically the stress but also depression and anxiety, I think everyone knows someone who
has it or has it themselves, I feel like, so that’s like something that everyone is very like aware of right
now.” The participants emphasized that the program should fit within their daily schedule
and that features should be individualized based on user preferences. The lesson length
(10–15 min) was deemed appropriate; however, participants preferred that the lessons
be condensed with less repetition of information. Lesson summaries were helpful. For
example, participant 5 pointed out that lesson summaries were “nice because sometimes you
get a lot of information and then you don’t really know what to do with it, so the end was nice to
like just be like, this is what you learned in case you forgot.” The participants agreed that one
lesson per week would fit their schedules and a program completion date prior to finals
would be appreciated. They also noted that competing obligations during the semester may
interfere with completing the program. In general, participants reported that the original
10-week physical activity program was too long and that a 6- to 8-week program was more
reasonable. This was supported by quantitative data gathered from the post-lesson review
questionnaires in which participants were willing to commit to a program of 6.7 weeks in
length (N = 7; M [SD] = 6.7 [2.7]; range = 2–10).

3.2. Step 2: Specify Target Behavior

The target behavior was refined to include: (1) 150 min of moderate-intensity aerobic
physical activity per week [24], and/or (2) increased steps per day as specified by the
individual based on their current activity level. This would allow users to personalize their
physical activity goals based on individual preferences, the types of physical activity they
enjoy, and current activity level.

3.3. Step 3: Ground in Behavioral Theory

The themes (e.g., accountability) and desired features (e.g., self-monitoring, social sup-
port) generated during Steps 1 and 2 were consistent with the M-PAC framework [19] and
the Behavior Change Technique Taxonomy [28]. Because the content and behavior change
techniques used in the original program [17] were grounded in the M-PAC framework, the
major lesson topics and techniques remained similar in the adapted program, including
(1) Benefits of physical activity, (2) Self-confidence for physical activity, (3) Emotional regu-
lation, (4) Building social physical activity opportunity and social support, (5) Goal setting
and planning, (6) Self-monitoring, (7) Forming a habit, and (8) Physical activity identity.

3.4. Steps 4 and 5: Ideate Implementation Strategies and Prototype Potential Product

Steps 4 and 5 occurred in a highly iterative process as the team synthesized the data
gathered from previous steps, developed creative solutions to modify the original program,
and worked with the IT development team to assess the ideas for feasibility given resources
and platform functionality. When a constraint was identified due to limited resources,
functionality of the web-based platform, or another external entity (e.g., legal or IT security),
the research and IT development teams revisited and revised the solutions and strategies.
For instance, due to budgetary constraints, existing free technology (e.g., social media
platforms) was used to create social connection rather than developing new technology.
Table 3 outlines the program modifications corresponding to each theme.
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Table 3. Themes, supportive quotations, and program modifications.

Themes with Supportive Target User Quotations Modifications to Program
(Affected Lessons & Program Components)

Metatheme 1: Fostering Ongoing Engagement with Program
(1) Mixed media

“I am not really big on like reading a whole lot . . . I liked the little text boxes
that had like, ‘Did you know’ in it. That, for me, I like to read stuff like that
because it’s attention grabbing and it’s short and just quick and to the point
and the little info-graph, kind of poster-looking thing, I liked that, and the video,
I liked the video a lot too.” (Participant 7)

• Decreased narrative content (Lessons 1–8)
• Increased use of pictures, short videos, bullet points, infographics,

graphs, etc. (Lessons 1–8)

(2) Interactive content
“I liked the way it’s kind of interactive rather than just reading because I can’t
just sit and read. It will just go in one ear and out the other, kind of.”
(Participant 7)

• Increased amount of interaction required to progress through
lessons (Lessons 1–8)

• Increased ratio of interactive content to non-interactive content
(Lessons 1–8)

(3) Physical activity ideas and how-to instructions
“But like the first step is usually the hardest. So, I think, yeah, like having a
section or whatever you’re thinking about to like have options or like
instructions or suggestions for how to like start doing something would be
really good.” (Participant 5)

• Added more “how-to” videos (Resources library)
• Added physical activity ideas for various contexts

(indoor/outdoor, group/individual) (Lessons 4; Resources library)
• Added local resources (Resources library)
• Added a wellness coach to work with participants via social

media (Social media group; Lessons 1–8)
• Wellness coach to assist with creation of goals and exercise

instructions, if desired (Social media group; Lessons 1–8) *

(4) Social connection
“ . . . and possibly like ways to do it with friends or people that you know
because like college students are always trying to find like ways to hang out
with people and stuff, so maybe like bringing in the social aspect of physical
activity?” (Participant 5)

• Created private social media group led by a wellness coach (Social
media group)

Metatheme 2: Need for personal and social accountability
(1) Personal and social accountability

“I think [trackers are] a great idea to help you get motivated to see how you’re
doing and keep coming back . . . then like weekly charts so you can see your
progress, if you are doing good one week or one day you’re doing good, it shows
you like progress and graphs.” (Participant 2)

• Added manual entry steps tracker graph (Trackers)
• Added manual entry goal tracker calendar (Trackers)
• Wellness coach and social media group added for accountability

(Social media group; Lessons 1–8)
• Purpose of social media group clarified to include the sharing of

achievements and progress (Social media group) *

Metatheme 3: Cultural fit within college lifestyle is imperative
(1) Relevance

“I think mental health would be biggest for us just because I think our
generation feels, like I was talking to someone the other day and I think the
reason like with COVID and traumatic things that happen, . . . because ever
since we were born it was like 9/11, school shootings, blah, blah, blah, so I think
that mental health is a big deal in our generation . . . ” (Participant 6)

• Updated content, images, and statistics to be relevant to student
life (Lessons 1–8)

• Deleted content deemed unimportant by participants
• Increased emphasis on content related to mental health,

connectedness, and well-being (Lessons 1, 2, and 3)
• Increased feature options for personalization of program (Trackers;

Social media group; Wellness coach; Lessons 1–8)

(2) Lesson delivery
“ . . . unless I’m looking back at it in my planner or somebody reminds me or
texts me . . . I won’t think twice about it and I’ll be like, ‘Oh man, I didn’t do it.
Catch it next time.’” (Participant 1)

• Maintained lesson length (10–15 min) and frequency (once per
week) (Lessons 1–8)

• Added semi-weekly reminders (Lessons 1–8; Notifications)
• Decreased program length from 10 to 8 weeks (Lessons 1 and 4)
• Increased use of bolding, headers, and colors for organization and

readability (Lessons 1–8)

Note: * Revision made to program during Step 6: Gather user feedback on the prototype.

3.5. Step 6: Gather User Feedback on the Prototype

Three target users from Step 1 participated in the Step 6 interviews to validate resulting
themes and corresponding program modifications. Feedback was positive. Participants
agreed that the identified themes and modifications accurately reflected the perspectives
presented during the focus groups in Step 1. No new themes emerged during Step 6 inter-
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views, which further supported the initial thematic structure reached during Step 1. Three
points of clarification were made during these interviews. First, participants suggested that
the wellness coach be available to assist with the creation of goals and to provide additional
education content on how to exercise (Metatheme: Fostering ongoing engagement with
the program). Second, participants desired a digital space to share achievements and see
each other’s progress (Metatheme: Need for personal and social accountability). Lastly, a
combination of mobile application and website access was preferred over singular access
(Metatheme: Cultural fit); however, this last suggestion was set aside for future consid-
eration due to budgetary constraints. Given these new data, the research team repeated
Steps 4 and 5. The wellness coach role was refined to include education on how to do
physical activity and assist with goal creation. The purpose of the social media group was
revised to include sharing of achievements and progress towards goals (Table 3).

3.6. Step 7: Build Minimum Viable Product

Through this rigorous redesign process that included repeat qualitative interviews,
a markedly different health behavior intervention emerged. The newly adapted 8-week
web-based physical activity intervention consisted of weekly interactive lessons, an ex-
panded resource library with local resources and “how-to” videos, manual entry step and
goal trackers, and a private social media group to be led by a wellness coach. Minimal
modifications to the theory-based lesson content and behavior change techniques were
needed. Instead, the major modifications to the intervention centered around strategies to
foster ongoing engagement with the program, support accountability, and enhance cultural
fit within the college student lifestyle. For example, the newly adapted intervention had a
shorter duration (8 weeks) and more relevant graphics, examples, and statistics for the new
priority population. Furthermore, the narrative text was shorter and the content related
to prevention of chronic illness was reduced, while the content on the effects of physical
activity on mental health and mood were emphasized. Figure 2 shows a sample of the
web-based design.
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The newly adapted intervention was designed specifically for young adult college
students, supported by empirical evidence, and grounded in health behavior theory. Upon
completion of Step 7, the newly adapted program was ready for pilot testing and included
all functionality needed to evaluate the program such as links to online questionnaires and
end-user data analytic capabilities to measure ongoing program engagement (e.g., time
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spent per lesson, lesson access per week, resource/page usage per participant, program
access over intervention duration).

4. Discussion

This manuscript described a case example of the application of the IDEAS framework
to guide the process of adapting an existing web-based physical activity intervention for
a new priority population, specifically young adult college students. Using the IDEAS
framework allowed for a progressive yet iterative design and development process that
ensured that appropriate attention and consideration were given to the critical steps of
adapting an e-health behavior change intervention for a new priority population. The
qualitative results from Steps 1 and 6 provided important insights into the lives, needs, and
preferences of the priority population. These insights prevented the team from making
inaccurate assumptions about the target users and allowed for corrections to be made
during the design phase rather than at later and potentially more costly stages of pilot and
efficacy testing. It was particularly valuable to obtain the second round of feedback from
the target users during Step 6 about the intervention modifications and prototype. As a
result, we were able to make additional changes to the intervention design prior to the
build stage (Step 7).

A few of the desired features identified during the focus groups and interviews
were consistent with previous e-health research with young adults such as a desire for
simple, structured interfaces with customizable features that can be tailored to personal
preferences [29,30], the usefulness of timely reminders [7,9,30], and the desire for concurrent
access to the content via website and mobile applications. However, support for the use
of a digital platform for social connection was less clear. Results from previous research
suggest that young adults are hesitant to post health behavior information on social media
and their desire for competition is mixed [8,30]. Young adults may, however, be amenable
to posting such information via a private social media group among people with similar
goals [8]. Participants in this study appeared more open to the idea.

Lastly, the iterative process allowed for quick modifications during the design and
development phases based on external factors beyond the team’s control. For example,
the university’s IT security and legal departments identified concerns about incorporating
some of the desired technology. Negotiations among the included parties caused minor
delays in the process; however, the team was able to move forward with the design
and development of the program with a plan to incorporate additional technology at a
later stage.

The next step for this project will be pilot testing (Step 8), including preliminary
efficacy and thorough usability testing with user data analytics. Then, the project will
progress to Step 9, which will include efficacy testing using a randomized controlled trial.
Step 10 will be dissemination of the program and results.

Weaknesses of this project included the small number of participants during Steps
1 and 6, which may have limited the breadth available from the data and the depth of
data collected within each subtheme. Despite robust recruitment efforts, low participation
was thought to be due to recruitment occurring during the summer when fewer students
were enrolled in classes and at a time of significant historical events in the community that
directly affected the student population such as social unrest, daily protests, and the early
stages of the COVID-19 pandemic. Similarly, the methodology of this process could have
been enhanced through the use of quantitative methods with larger samples. Furthermore,
it is acknowledged that the target users reviewing sample lessons may have different
experiences and behaviors than those who will complete the full program. Therefore,
additional data on acceptability, demand, and practicality will be collected during pilot
testing with a larger sample. In future studies, legal and IT security experts will be consulted
earlier during Step 4 (Ideate implementation strategies) to avoid unnecessary delays later in
the process. Lastly, as this was a case example with limited generalizability, the usefulness of
this framework for other health behaviors and populations should continue to be explored.
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5. Conclusions

This manuscript described the application of the IDEAS framework (Steps 1–7) to
guide the adaptation of an existing web-based physical activity intervention for a new pri-
ority population, young adult college students. Modifications to the intervention centered
around engagement, accountability, and cultural fit. An interdisciplinary team of develop-
ers and researchers collaborating with the priority population was crucial to conducting
the strategic, user-centered adaptation process [13]. The development and adaptation of
e-health behavior change interventions for new populations can be time- and resource-
intensive. The IDEAS framework provided an efficient user-centered process for integrating
evidence, behavior change theory, and user preferences and feedback into adapting the
e-health behavior change intervention for a new population. Use of the iterative and user-
centered framework allowed us to identify and address barriers to acceptability during
the design and build stages rather than at later stages of pilot and efficacy testing. Re-
searchers and practitioners should continue to explore the applicability of this framework
for the development and adaptation processes of other e-health behavior interventions
and populations.

Author Contributions: Conceptualization, K.R.H., L.J.D., K.M.K., R.E.R. and S.L.; formal analysis,
K.R.H. and L.J.D.; funding acquisition, K.R.H., L.J.D., K.M.K. and R.E.R.; investigation, K.R.H., L.J.D.,
K.M.K. and P.N.N.; methodology, K.R.H., L.J.D., K.M.K., R.E.R. and S.L.; project administration,
K.R.H. and S.L.; resources, K.R.H., P.N.N. and R.E.R.; software, S.L.; supervision, K.R.H. and R.E.R.;
validation, K.R.H.; writing—original draft, K.R.H., L.J.D., K.M.K. and P.N.N.; writing—review and
editing, K.R.H., L.J.D., K.M.K., R.E.R. and S.L. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was supported by the Sigma Foundation for Nursing—2019 Sigma
Small Grant.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Biomedical Institutional Review Board of the University
of Louisville (protocol code 20.0036 and date of approval 29 March 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: All data presented in this study are available upon request from the
corresponding author.

Acknowledgments: Thank you to Lynne Hall, Associate Dean of Research at the University of
Louisville School of Nursing, for support throughout this project.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Corder, K.; Winpenny, E.; Love, R.; Brown, H.E.; White, M.; van Sluijs, E. Change in physical activity from adolescence to early

adulthood: A systematic review and meta-analysis of longitudinal cohort studies. Br. J. Sports Med. 2019, 53, 496–503. [CrossRef]
[PubMed]

2. American College Health Association. American College Health Association-National College Health Assessment II: Undergraduate
Student Reference Group Data Report Spring 2019; American College Health Association: Silver Spring, MD, USA, 2019.

3. U.S. Department of Health and Human Services [HHS]. Healthy People 2020: Physical Activity. PA-2.4. [Data]. Available online:
www.healthypeople.gov/2020/data-search/Search-the-Data?nid=5072 (accessed on 28 March 2022).

4. Institute of Medicine; National Research Council. Investing in the Health and Well-Being of Young Adults; The National Academies
Press: Washington, DC, USA, 2015. Available online: http://www.nap.edu/catalog.php?record_id=18869 (accessed on 10
March 2022).

5. Oosterveen, E.; Tzelepis, F.; Ashton, L.; Hutcheson, M.J. A systematic review of eHealth behavioral interventions targeting
smoking, nutrition, alcohol, physical activity and/or obesity for young adults. Prev. Med. 2017, 99, 197–206. [CrossRef] [PubMed]

6. Auxier, B.; Anderson, M. Social Media Use in 2021: A Majority of Americans Say They Use YouTube and Facebook, while Use
of Instagram, Snapchat and TikTok Is Especially Common among Adults under 30. Available online: www.pewresearch.org/
internet/2021/04/07/social-media-use-in-2021/ (accessed on 10 March 2022).

http://doi.org/10.1136/bjsports-2016-097330
http://www.ncbi.nlm.nih.gov/pubmed/28739834
www.healthypeople.gov/2020/data-search/Search-the-Data?nid=5072
http://www.nap.edu/catalog.php?record_id=18869
http://doi.org/10.1016/j.ypmed.2017.01.009
http://www.ncbi.nlm.nih.gov/pubmed/28130046
www.pewresearch.org/internet/2021/04/07/social-media-use-in-2021/
www.pewresearch.org/internet/2021/04/07/social-media-use-in-2021/


Healthcare 2022, 10, 700 12 of 13

7. Ding, X. Understanding Mobile App Addiction and Promoting Physical Activities. Ph.D. Thesis, University of Massachusetts,
Lowell, MA, USA, 2016. Available online: https://www.proquest.com/openview/d2e4ed995bd6bf74dc949e08602677c3/1?pq-
origsite=gscholar&cbl=18750 (accessed on 10 March 2022).

8. Middelweerd, A.; van der Laan, D.M.; van Stralen, M.M.; Mollee, J.S.; Stuij, M.; te Velde, S.J.; Brug, J. 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, 12, 31. [CrossRef] [PubMed]

9. Yan, A.F.; Stevens, P.; Wang, Y.; Weinhardt, L.; Holt, C.L.; O’Connor, C.; Feller, T.; Xie, H.; Luelloff, S. mHealth text messaging
for physical activity promotion in college students: A formative participatory approach. Am. J. Health Behav. 2015, 39, 395–408.
[CrossRef] [PubMed]

10. Czajkowski, S.M.; Powell, L.H.; Adler, N.; Naar-King, S.; Reynolds, K.D.; Hunter, C.M.; Laraia, B.; Olster, D.H.; Perna, F.M.;
Peterson, J.C.; et al. From ideas to efficacy: The ORBIT model for developing behavioral treatments for chronic diseases. Health
Psychol. 2015, 34, 971–982. [CrossRef] [PubMed]

11. Maselli, M.; Ward, P.B.; Gobbi, E.; Carraro, A. Promoting physical activity among university students: A systematic review of
controlled trials. Am. J. Health Promot. 2018, 32, 1602–1612. [CrossRef] [PubMed]

12. Qin, Y.; Wang, X.; Namkoong, K. A meta-analysis of the overall effect of mHealth physical activity interventions for weight loss
and the moderating effect of behavoiral change theories, techniques, and mobile technologies. Mob. Media Commun. 2021, 1–23.
[CrossRef]

13. Mummah, S.A.; Robinson, T.N.; King, A.C.; Gardner, C.D.; 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, 18, e317. [CrossRef] [PubMed]

14. Doorley, S.; Holcomb, S.; Klebahn, P.; Segovia, K.; Utley, J. Design Thinking Bootleg; Elbogen, E., Ed.; d.school at Stanford University:
Stanford, CA, USA, 2018. Available online: https://dschool.stanford.edu/resources/design-thinking-bootleg (accessed on 22
March 2022).

15. Fedele, D.A.; McConville, A.; Moon, J.; Thomas, J.G. Topical review: Design considerations when creating pediatric mobile health
interventions: Applying the IDEAS framework. J. Pediatr. Psychol. 2019, 44, 343–348. [CrossRef] [PubMed]

16. Kazemi, D.M.; Borsari, B.; Levine, M.J.; Lamberson, K.A.; Dooley, B. REMIT: Development of a mHealth theory-based intervention
to decrease heavy episodic drinking among college students. Addict. Res. Theory 2018, 26, 377–385. [CrossRef] [PubMed]

17. Liu, S.; Husband, C.; La, H.; Juba, M.; Loucks, R.; Harrison, A.; Rhodes, R.E. Development of a self-guided web-based intervention
to promote physical activity using the multi-process action control framework. Internet Interv. 2019, 15, 35–42. [CrossRef]
[PubMed]

18. Burchert, S.; Alkneme, M.S.; Bird, M.; Carswell., K.; Cuijpers, P.; Hansen, P.; Heim, E.; Harper Shehadeh, M.; Sijbrandij, M.; van’t
Hof, E.; et al. User-centered app adaptation of a low-intensity e-mental health intervention for Syrian refugees. Front. Psychiatry
2019, 9, 663. [CrossRef] [PubMed]

19. Rhodes, R.E. The evolving understanding of physical activity behavior: A multi-process action control approach. In Advances in
Motivation Science; Elliot, A.J., Ed.; Elsevier Inc.: Amsterdam, The Netherlands, 2017; Volume 4, pp. 171–205. ISBN 9780128121238.

20. Bowen, D.J.; Kreuter, M.; Spring, B.; Cofta-Woerpel, L.; Linnan, L.; Weiner, D.; Fernandez, M. How we design feasibility studies.
Am. J. Prev. Med. 2009, 36, 452–457. [CrossRef] [PubMed]

21. Braun, V.; Clarke, V. Successful Qualitative Research: A Practical Guide for Beginners; SAGE: London, UK, 2013.
22. Owen, W.F. Interpretive themes in relational communication. Q. J. Speech 1984, 70, 274–287. [CrossRef]
23. Creswell, J.W. Qualitative Inquiry and Research Design: Choosing among Five Traditions; SAGE: Thousand Oaks, CA, USA, 1997.
24. U.S. Department of Health and Human Services [HHS]. Physical Activity Guidelines for Americans, 2nd ed.; HHS: Washington, DC,

USA, 2018.
25. Saint-Maurice, P.F.; Troiano, R.P.; Bassett, D.R.; Graubard, B.I.; Carlson, S.A.; Shiroma, E.J.; Fulton, J.E.; Matthews, C.E. Association

of daily step count and step intensity with mortality among US adults. JAMA 2020, 323, 1151–1160. [CrossRef] [PubMed]
26. Salin, K.; Hirvensalo, M.; Magnussen, C.G.; Telama, R.; Hutri-Kähönen, N.; Viikari, J.; Raitakari, O.; Tammelin, T. Changes in

daily steps and body mass index and waist to height ratio during four year follow-up in adults: Cardiovascular risk in Young
Finns Study. Int. J. Environ. Res. Public Health 2017, 14, 1015. [CrossRef] [PubMed]

27. Kentucky’s Response to COVID-19 [Archive]. Available online: https://governor.ky.gov/Documents/20201020_COVID-19
_page-archive.pdf (accessed on 10 March 2022).

28. Michie, S.; Richardson, M.; Johnston, M.; Abraham, C.; Francis, J.; Hardeman, W.; Eccles, M.P.; Cane, J.; Wood, C.E. The behavior
change technique taxonomy (v1) of 93 hierarchically clustered techniques: Building an international consensus for the reporting
of behavior change interventions. Ann. Behav. Med. 2013, 46, 81–95. [CrossRef] [PubMed]

https://www.proquest.com/openview/d2e4ed995bd6bf74dc949e08602677c3/1?pq-origsite=gscholar&cbl=18750
https://www.proquest.com/openview/d2e4ed995bd6bf74dc949e08602677c3/1?pq-origsite=gscholar&cbl=18750
http://doi.org/10.1186/s12966-015-0189-1
http://www.ncbi.nlm.nih.gov/pubmed/25889577
http://doi.org/10.5993/AJHB.39.3.12
http://www.ncbi.nlm.nih.gov/pubmed/25741684
http://doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/pubmed/25642841
http://doi.org/10.1177/0890117117753798
http://www.ncbi.nlm.nih.gov/pubmed/29366334
http://doi.org/10.1177/20501579211054929
http://doi.org/10.2196/jmir.5927
http://www.ncbi.nlm.nih.gov/pubmed/27986647
https://dschool.stanford.edu/resources/design-thinking-bootleg
http://doi.org/10.1093/jpepsy/jsy084
http://www.ncbi.nlm.nih.gov/pubmed/30346561
http://doi.org/10.1080/16066359.2017.1420783
http://www.ncbi.nlm.nih.gov/pubmed/32694964
http://doi.org/10.1016/j.invent.2018.11.003
http://www.ncbi.nlm.nih.gov/pubmed/30568879
http://doi.org/10.3389/fpsyt.2018.00663
http://www.ncbi.nlm.nih.gov/pubmed/30740065
http://doi.org/10.1016/j.amepre.2009.02.002
http://www.ncbi.nlm.nih.gov/pubmed/19362699
http://doi.org/10.1080/00335638409383697
http://doi.org/10.1001/jama.2020.1382
http://www.ncbi.nlm.nih.gov/pubmed/32207799
http://doi.org/10.3390/ijerph14091015
http://www.ncbi.nlm.nih.gov/pubmed/28872597
https://governor.ky.gov/Documents/20201020_COVID-19_page-archive.pdf
https://governor.ky.gov/Documents/20201020_COVID-19_page-archive.pdf
http://doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/pubmed/23512568


Healthcare 2022, 10, 700 13 of 13

29. Tong, H.L.; Coiera, E.; Laranjo, L. Using a mobile social networking app to promote physical activity: A qualitative study of users’
perspectives. J. Med. Internet Res. 2018, 20, e11439. [CrossRef] [PubMed]

30. Warnick, J.; Pfammatter, A.; Champion, K.; Galluzzi, T.; Spring, B. Perceptions of health behaviors and mobile health applications
in an academically elite college population to inform a targeted health promotion intervention. Int. J. Behav. Med. 2019, 26,
165–174. [CrossRef] [PubMed]

http://doi.org/10.2196/11439
http://www.ncbi.nlm.nih.gov/pubmed/30578201
http://doi.org/10.1007/s12529-018-09767-y
http://www.ncbi.nlm.nih.gov/pubmed/30632092

	Application of the IDEAS Framework in Adapting a Web-Based Physical Activity Intervention for Young Adult College Students
	Original Publication Information
	ThinkIR Citation
	Authors

	Introduction 
	Materials and Methods 
	Step 1: Empathize with Target Users 
	Step 2: Specify Target Behavior 
	Step 3: Ground in Behavioral Theory 
	Step 4: Ideate Implementation Strategies 
	Step 5: Prototype Potential Product 
	Step 6: Gather User Feedback on the Prototype 
	Step 7: Build Minimum Viable Product 

	Results 
	Step 1: Empathize with Target Users 
	Step 2: Specify Target Behavior 
	Step 3: Ground in Behavioral Theory 
	Steps 4 and 5: Ideate Implementation Strategies and Prototype Potential Product 
	Step 6: Gather User Feedback on the Prototype 
	Step 7: Build Minimum Viable Product 

	Discussion 
	Conclusions 
	References

