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Abstract

Objective To present a guiding framework from the perspective of psychologists and technolo-

gists to develop effective mobile health (mHealth) interventions for pediatric populations.

Methods This topical review uses the IDEAS framework as an organizational method to summa-

rize current strategies to conceptualize, design, evaluate, and disseminate mHealth interventions.

Results Incorporating theories of behavior change and feedback from target populations are es-

sential when developing mHealth interventions. Following user-centered approaches that fully in-

corporate end users into design and development stages increases the likelihood that the interven-

tion will be acceptable. Iterative design cycles and prototyping are important steps to gather user

feedback to optimize an mHealth intervention. Broad sharing of knowledge and products generated

during intervention development also is recommended. Assessment of behavioral principles, inter-

vention components, or a full intervention package should be conducted to evaluate usability and

efficacy. Conclusions Pediatric health-care researchers and clinicians are increasingly using

mHealth technology to target health behaviors and improve related outcomes. Pediatric psycholo-

gists should consider applying the design strategies outlined in the IDEAS framework to produce

and disseminate mHealth interventions tailored to the specific needs of pediatric populations.
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Mobile health (mHealth) interventions have prolifer-
ated because of the ubiquity of personal digital tech-
nologies (e.g., smartphones). The majority of adults
(77%) and adolescents (73%) in the United States use
smartphones (Lenhart, 2015; Pew Research Center,
2018). Adolescents spend >2.5 hr a day on these devi-
ces (Rideout, 2015), highlighting the utility of
mHealth as a modality to intervene in pediatric popu-
lations. mHealth interventions are a burgeoning area
in pediatric psychology (Fedele, McConville, et al.,
2018; Hilliard et al., 2018) and hold promise to

improve health outcomes in youth. However, their ef-
fectiveness is variable (Fedele, Cushing, Fritz, Amaro,
& Ortega, 2017), and the mere addition of mHealth
technologies to an intervention protocol does not nec-
essarily improve behavior change (Jakicic et al., 2016;
Thomas et al., 2017). Creating effective and sustain-
able mHealth interventions is complex, requiring mul-
tidisciplinary expertise, navigation of interdependent
development stages, and consideration of unique fac-
tors (e.g., technology costs and commercialization)
(Michie, Yardley, West, Patrick, & Greaves, 2017).
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Following a structured method to integrate technol-
ogy with intervention delivery is essential in developing
effective mHealth interventions (Mummah, Robinson,
King, Gardner, & Sutton, 2016). There are a number
of mHealth intervention design frameworks, including
agile design (Hekler et al., 2016), user-centered
approaches (i.e., approaches to application develop-
ment that emphasizes the importance of understanding
how the target user will experience the application and
their preferred ways of using it) (van Gemert-Pijnen
et al., 2011; Yardley, Morrison, Bradbury, & Muller,
2015), and the behavioral intervention technology
model (Mohr, Schueller, Montague, Burns, & Rashidi,
2014), among others, that offer guidance on mHealth
intervention development.

The goal of this review is to present a guiding frame-
work from the perspective of psychologists and tech-
nologists to develop effective mHealth interventions for
pediatric populations. We use the IDEAS framework
(Mummah et al., 2016), a systematic, flexible, step-by-
step mHealth intervention design framework as an or-
ganizational method to discuss common approaches to
designing mHealth interventions. As outlined by
Mummah et al. (2016), we chose to highlight the
IDEAS framework instead of other mHealth interven-
tion development models because of its comprehensive-
ness in guiding a researcher through the full life cycle of
an mHealth project. Researchers have begun to use this

framework to develop mHealth apps for pediatric popu-
lations (Gabrielli et al., 2017; Kazemi, Borsari, Levine,
Lamberson, & Dooley, 2018). The IDEAS framework
includes four multicomponent stages (Integrate, Design,
Assess, and Share) to design and disseminate mHealth
interventions for behavior change. We will discuss each
stage and highlight examples of how principles of the
IDEAS framework have been applied to pediatric
mHealth interventions (Figure 1).

Gathering an Interdisciplinary Team

The critical initial step before embarking on the devel-
opment of a pediatric mHealth intervention is conven-
ing a collaborative interdisciplinary team (Wu, Steele,
Connelly, Palermo, & Ritterband, 2014). Pediatric
psychologists often work in health-care settings on ac-
ademic campuses and spend significant amounts of
time collaborating with interdisciplinary medical
teams. Pediatric psychologists are well positioned to
partner with health-care providers and as part of an
academic appointment may have access to technolo-
gists, engineers, and human–computer interaction
researchers who would collaborate on mHealth proj-
ects. Designing mHealth interventions involves an iter-
ative process with numerous decision points balancing
behavioral theory, technological considerations, and
user needs. Thus, an interdisciplinary team should

Integrate

Design

Share 

Empathize with target users: Conduct qualitative studies in the target population to better understand user needs and goals. The 

research team should focus on gaining insight into unmet needs and perspectives from the target population. Qualitative data can be 

gathered in a variety of ways (e.g., surveys, interviews, focus groups)

Specify target behavior: A specific health behavior must be targeted to serve as a main outcome and a basis for measuring project 

success. Choosing the specific target behavior should be based on previous research and acceptable for target users. 

Ground in behavioral theory: The research team should review behavioral change theories, especially those frequently cited in 

mHealth research, to identify and apply a theory suitable for the targeted health behavior and intervention mechanisms.  

Assess 

Ideate implementation strategies: Research teams are encouraged to hold conference calls and videoconferences to conduct 

brainstorming sessions and generate ideas for delivering intervention content through a digital medium.  

Prototype potential products: Prototypes can developed using wireframes and beta versions of the mHealth application. Prototypes 

should be shared early and often with team members and research staff to discuss changes and improvement to prototype design. 

Gather user feedback: Gather feedback on implementation strategies, language use, aesthetics, potential barriers to using the 

application, and suggestions for improvements from target users.  

Build MVP: Beta versions should be built to test primary intervention components, designs, and content delivery systems. MVPs 

should be developed quickly to allow for subsequent design changes informed by user feedback and additional MVP testing. 

Pilot test for efficacy and usability: Once a MVP is ready for use in an mHealth intervention, pilot testing should be conducted to 

gather data on acceptability, usability, and preliminary efficacy. Pilot data will inform future iterations of the intervention and ensure 

the project is ready for further evaluation.  

Evaluate efficacy in RCT: A large-scale RCT is conducted to evaluate efficacy outcomes, mediators, and moderators. 

Disseminate intervention and findings: Publish findings in scientific journals and attend conferences to share experiences with 

others. Consider disseminating via app stores. If applicable, industry partnerships can also help share and support the intervention.  

Figure 1. Strategies and recommendations for using the IDEAS framework.
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establish frequent communication between members
to minimize any miscommunication that may arise be-
cause of differences in nomenclature. A shared under-
standing of project goals and key intervention
components will ensure development moves forward
in a collaborative, professional, and expedient manner
(Roess, 2017).

Integrate

The overarching goal of this foundational stage is to
integrate feedback from target users (e.g., adolescents
and parents) with principles of behavioral theory to
inform the design of a mHealth intervention
(Mummah et al., 2016). Formative research to under-
stand the unmet needs of the population of interest is
a cornerstone of developing mHealth interventions
(Whittaker, Merry, Dorey, & Maddison, 2012). One
or more of a variety of methods must be selected to
gather stakeholder needs (e.g., focus groups, one-on-
one interviews, and crowdsourcing) to better under-
stand the perspective of target users and the factors
that influence their engagement in health behaviors
(e.g., self-management) (Brabham, Ribisl, Kirchner, &
Bernhardt, 2014; Schnall et al., 2016). For example,
Hilliard et al. (2018) conducted semi-structured quali-
tative interview with parents and adolescents with
Type 1 diabetes before designing their mHealth app to
compile input on desired features, content, and how
the app would function to improve diabetes self-
management. The needs identified by the target user
population directly inform selection and operationali-
zation of the target health behavior(s) that will be the
focus of the mHealth intervention. The interdisciplin-
ary team should strive to generate specific and measur-
able target behaviors that are likely to be accepted by
target users and make a meaningful impact on out-
comes of interest (Mummah et al., 2016). Finally,
health behavior targets are incorporated with behav-
ioral theory. The team may consider drawing from rel-
evant theoretical models commonly used in pediatrics
(e.g., social cognitive theory and social ecological
approaches) or identifying plausible behavior change
techniques (Michie, van Stralen, & West, 2011) that
could be leveraged to target the identified health
behavior(s) of interest. A shared understanding of the
theoretical mechanisms of behavior change and their
hypothesized course of action by the investigative
team is a central goal to facilitate subsequent interven-
tion design processes.

Design

The Design stage encompasses applying available
resources most efficiently to realize the most appropri-
ate mHealth configuration. After user needs have been
compiled, they are evaluated relative to expert inputs

for likely effectiveness, ranked by importance, and
assessed for dependencies or conflicts. This process of
grouping related needs of users and weighting by rela-
tive importance has been used in engineering for deca-
des to facilitate designs that better incorporate the
desires and expectations of target users (Hauser &
Clausing, 1988). Solutions for each need are then gen-
erated during an ideation process (i.e., brainstorming).
Through ideation, users, experts, and other relevant
contributors (e.g., health-care providers) describe as
many approaches to addressing each need as possible.
Evaluation and preliminary selection of solutions oc-
cur in a second round of review that may engage addi-
tional experts. If possible, the leading and riskier
solutions will be presented for feedback to users as
mock-ups or limited prototypes that can directly cap-
ture rich and detailed information. Holtz et al. (2017),
for example, presented a prototype of their mHealth
app to both parents and adolescents with Type 1 dia-
betes to gather feedback on how it should be modified
and what would motivate adolescents to use the app.

The selected set of solutions are next assembled
into a “minimum viable product” (MVP), a term that
refers to the minimum functionality believed to be re-
quired to meaningfully affect the targeted behavior(s).
The MVP is a starting point for testing and iterative
refinement, not a finalized intervention for dissemina-
tion. We used several MVPs during advisory board
testing of the AIM2ACT smartphone app, an app for
adolescents with poorly controlled asthma, after inte-
grating user feedback related to intervention content
and functionality from parents and adolescents (i.e.,
the target users; Fedele, McConville, et al., 2018).
Work toward the MVP begins after initial completion
of the Integrate and Design stages, the development
team is assembled, and overall budget and schedule
are agreed on. The schedule for an mHealth project is
ideally built to accommodate an “agile” development
process that allows for multiple rounds of quantifiable
testing with users to provide actionable inputs to re-
fine the design (Hekler et al., 2016).

Assess

Frequent assessment of the acceptability (e.g., satisfac-
tion) and usability (e.g., operability) of mHealth inter-
vention components from target users should occur
during the iterative design phases. Common qualita-
tive methods used to assess acceptability and usability
include asking users to complete think aloud testing
when interacting with the mHealth tool or conducting
semi-structured interviews to evaluate user perspec-
tives after they have had the opportunity to interact
with the tool (Zapata, Fern�andez-Alem�an, Idri, &
Toval, 2015). As an example, Kenny et al. (2016) used
focus group testing to gather adolescent feedback on
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the functionality and acceptability in response to a
prototype mHealth app for monitoring mental health
(e.g., mood). Quantitative approaches include examin-
ing usage patterns (e.g., frequency intervention com-
ponents were used by participants) and questionnaires
such as the System Usability Scale (Brooke, 1996).
These data inform intervention refinements as devel-
opment of the intervention progresses. mHealth proj-
ects allow for a uniquely rapid prototyping
opportunity where users may be able to provide feed-
back on operable components in their natural context
(e.g., at home and on their own smartphone).

Evaluating the efficacy of an mHealth intervention
and/or its components to elicit meaningful changes in
health behaviors or outcomes can take several forms
(Michie et al., 2017). For example, initially, N-of-1 or
single-arm pilot testing of an MVP in a small cohort of
available target users can be used to examine whether
the mHealth intervention produces hypothesized
changes, generate estimates of intervention effect sizes,
and gather important data on feasibility of the inter-
vention protocol. A randomized controlled trial
(RCT) with a fully developed mHealth intervention
and larger sample of participants could be conducted
to more formally evaluate intervention efficacy.
Alternatively, given the high likelihood that an
mHealth intervention would be outdated at the con-
clusion of a full-scale RCT, others have advocated for
a stronger focus on assessment of underlying interven-
tion principles (Mohr et al., 2015).

Share

Broad and open sharing of mHealth interventions and
knowledge generated during their development and
testing are encouraged. Many have argued for adopt-
ing a collective “early-and-often” sharing approach of
MVP, computational models, algorithms, and other
design components to achieve more efficient and rapid
progress toward health behavior change (Hekler et al.,
2016). This could include open sharing of code via
GitHub (github.com) or offering free access to an
mHealth platform (Mobile sensor data-to-knowledge
(MD2K); md2k.org/software). Sharing a complete
mHealth intervention can occur via the App Store or
Google Play. The methods used to develop a mHealth
intervention and key outcomes (e.g., acceptability and
efficacy) should also be disseminated to the scientific
community. Traditional approaches include presenta-
tions at national conferences and publishing in rele-
vant journals (Mummah et al., 2016). As data sets are
accrued, researchers are encouraged to post them on-
line with appropriate safeguards for confidentiality,
etc., so that others can contribute to analysis with dif-
ferent tools and perspectives.

Additional Considerations and Challenges

Researchers who embark on developing an mHealth
intervention are likely to encounter a number of unan-
ticipated challenges that arise during the project not
fully captured via the design process. Holding to a
process with which the team is already experienced
provides resilience in the face of changes and unex-
pected difficulties. The principal investigator may ben-
efit from learning some proven techniques of project
management or team science to make best use of their
time and ensure optimal contributions from team
members (Hauser & Clausing, 1988). Resources are
available that describe best practices in project initia-
tion, operations, and maintenance if a researcher does
not have access to formal training in project manage-
ment (Cook, 2005). Second, it is recommended that
investigators engage their local technology transfer of-
fice (if available) in the project at an early stage to re-
view intellectual property rights and data use
agreements. Third, navigating local Institutional
Review Board and privacy office requirements to pur-
sue the development and testing of a mHealth inter-
vention can involve lengthy review periods because of
institution-specific regulatory issues. For guidance on
these issues, researches can look to Connected and
Open Research Ethics (CORE; thecore.ucsd.edu), a
network of shared resources, specifically related to
emerging technologies in research. Finally, dissemina-
tion of mHealth interventions may be driven by com-
mercial or research needs. Whereas the
commercialization route emphasizes distributing
mHealth products with industry partners for profit,
dissemination highlights the need for products that are
sustainable and effective. To better satisfy both ideals,
pediatric psychologists can partner with commercial
partners early to support their projects with funding
and expertise. This, in many cases, requires varying
degrees of infrastructure and support that can be bur-
densome for individual investigators.
Commercialization through a business or nonprofit
entity is one of the more effective and increasingly
common options to apply appropriate resources to
disseminate a functional form of an intervention.

Conclusions

mHealth interventions hold great promise for making
a significant impact on the public health of children
and adolescents. This review provides a targeted over-
view of mHealth intervention development to stimu-
late further interest in this innovative area of pediatric
psychology. Interested readers are encouraged to pur-
sue available interdisciplinary training opportunities
in mHealth (e.g., National Institutes of Health
mHealth Summer Training Institute) and consider at-
tending conferences focused on the intersection of
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behavioral health and technology. Moving forward,
there are several opportunities for future mHealth inter-
vention research within pediatric psychology. Objective
monitoring is commonly used within the field (e.g.,
actigraphy); however, integration of sensing with mobile
intervention technology in pediatric psychology remains
scarce. An inherent advantage of mobile technologies is
the ability to assess and provide intervention in real
time, when a person may be most in need of support
(i.e., just-in-time) (Nahum-Shani et al., 2018).
Moreover, the data processing abilities of mobile tech-
nologies give rise to opportunities to continuously adapt
interventions over time to user needs. There are count-
less opportunities to leverage these features to develop
dynamic, individually tailored interventions to improve
common health behavior targets in pediatric psychology.
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