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Abstract

Background: Overweight and obesity in adolescents has reached epidemic proportions in the United States. Consumer health
technology (CHT) can serve asabehavioral and social support tool for the management of overweight in adolescence. Recognizing
CHT as a social support tool during design enables input from multiple stakeholders who engage in shared co-use to reinforce
and empower adolescentsin their self-management efforts.

Objective: This study aimed to explore design requirements and enabling factors for the use of CHT as a socia support tool
for patients (as primary users) and parents and health care providers (as co-users). Our model incorporates key components of
the unified theory of acceptance and use of technology (UTAUT) within the framework of the obesity care model (OCM) by
recognizing patient self-management as the central process with the influence of their care support network on CHT use and
outcomes.

Methods: This study was part of alarger two-staged usability study combining focus group, semistructured interviews, and
usability walkthroughs of CHT mockups from adolescents (BMI in the 85th-99th percentile range), parents, and physicians. In
phase 1, 48 adolescents between the ages of 12 and 17 years, 10 of their parents, and 6 health care providers participated in
identifying design requirements and enabling factorsfor the use of apotential CHT. In phase 2, 70 adolescents and 10 health care
providers evaluated the CHT mockups and indicated enabling factors and willingness to use the proposed CHT.

Results:  Our qudlitative analysis identified adolescents' intention for the use of CHT in alignment with UTAUT elements of
performance expectancy, effort expectancy, and facilitating conditions. Our reconceptualization of socia influence identified the
expectations and envisioned roles of parents and health care providers as co-users and influencing factors on the co-use of CHT
in managing overweight in adolescence. Parents were expected to monitor, to provide guidance and motivation, and to suggest
modifications in daily habits, for example, recipes and meals, whereas health care providers were expected to encourage and
monitor progress in a clinical setting. These expected roles and co-use patterns were congruent among all 3 stakeholders; the
co-use of CHT was desired to be minimally invasive for parents and health care providers and controlled by the adolescents.

Conclusions:  Our study integrates and extends the perspectives of 2 seminal models to explore design features and social
influence rolesfor the successful user-centered design of CHT for weight self-management in adol escents. Although the co-users
(ie, adolescents, parents, health care providers) suggested differing features consistent with their roles, role definitions were
congruent. All users recognized the adolescent as the primary user with differential, supportive use from parents and health care
providers. This multistakeholder approach can guide successful CHT design that reinforces the collective perspective of
self-management.
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Introduction

Background

The prevalence of childhood overweight and obesity has steadily
increased over the past 4 decades in the United States and
remains to be high (approximately 1 in 5) [1]. Categorized as
weight higher than that considered healthy for a given height,
the Centersfor Disease Control and Prevention suggest arelative
BMI greater than or equal to the 85th percentile as overweight
and BMI equal to or greater than the 95th percentile as obese
(throughout this paper, to facilitate readability, we will utilize
the term overweight as a descriptor for both conditions when
the distinction between the 2 conditionsis not needed for clarity)
[2]. These youths suffer both short- and long-term physical and
mental health outcomes [3,4]. Overweight is linked to higher
risks for many chronic diseases, including cardiovascular
disease, asthma, and type 2 diabetes, which can result in a
shorter lifespan [4-7]. Numerous studies have found a strong
association between weight status and depression and other
mental illnesses [8-10]. In addition, overweight youth are at a
greater risk of having obesity and associated health risks as
adults [11].

With an already high prevalence of adult obesity in the United
States, prevention is a necessary step in reducing both short-
and long-term health outcomes, decreasing health care
expenditures, and improving quality of life. Recognized as a
chronic condition, the etiology of overweight is complex with
no definitive cause, although lifestyle behaviorsrelated to food
habits, eating patterns, and physical activity are known
determinants. Given that life-long habits developed in early
childhood and adolescence underlie the foundation for habits
in adulthood, early preventative health management is pivotal
to addressing the overweight epidemic [12].

Our study recognizes consumer health technology (CHT) as a
social tool that enables multistakeholders in the care support
network to engage in overweight management efforts by
adolescents, thereby reinforcing self-management capabilities.
Although previous studies have emphasized the ever-increasing
role of patientsin the care process, CHT design in the context
of asupport network has been underexplored [13,14].

Conceptual Background

Consumer Health Technology Role in Support

CHT can play an important role in the self-management of
patients with chronic diseases, such as overweight and obesity.
Ranging from mobile appsto patient portals, CHTs are broadly
defined as information and communication technologies used
by consumers for health purposes [15]. The benefits of CHT
have been widely discussed with respect to its capability of care
transformation, streamlining communication between patients
and clinicians, and empowering patients for health decision
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making. Previous studies highlight that CHT can be integral to
enabling (1) a feedback chain (which supports the user in
discerning behavioral causes producing either desired or
undesired outcomes), (2) information exchange among the user
and support network, (3) data management, (4) care planning,
and (5) socia support from family members [12,13,16-18].
Thus, CHT can provide a means to customize a care regimen
by connecting patientsto their careteam [19-21]. CHT can also
function as a decision support tool for both patients and health
care providers [21-23]. Tailoring CHT to the preferences and
context, for example, the care support network as co-users, can
promote the CHT's potential to reinforce a healthy lifestylein
overweight adolescents [24].

To address a tailored, user-centered approach to deploy CHT,
it is important to recognize that overweight management in
adolescents is not an isolated health task. Health care
self-management in adol escents comprises socidly collaborative
effortsfrom adolescents, family members (particularly parents),
and care health care providers. Parental influence may be
particularly salient because of the sharing of living space, meals,
physical activities, and sleeping habits. Overweight adolescents
also need guidance and advice from health care providers who
can design an individualized care plan for the eating patterns
and levels of physical activities of adolescents. Given their
integral yet differential rolesfor influence and support, parents
and health care providers may influence how adolescents use
CHT.

Caregiver Rolein Support

Effective prevention and care of chronic illness require an
organized delivery system linked with multiple supportive
community resources [25]. Such support systems are not
generally recognized nor the needs of those with chronicillness
adequately met in atraditional primary, acute health care system
[26]. The chronic care model (CCM) addresses these
complementary systems (Figure 1) and provides an approach
to high-quality chronic care characterized by productive
interactions between health system health care providers and
patients that consistently provide assessments, support for
self-management, optimization of therapy, and follow-up (Figure

1) [27].

Development of the CCM was based on evidence from system
interventions to improve care for various chronically ill
populations, and subsequent implementation generally focused
on changes within care delivery organizations [28,29]. To
provide more focus on the environments outside the clinic or
health system walls, the obesity care model (OCM) modifies
the origina CCM framework to place equal emphasis on the
community and the medical system (Figure 2) [30]. The OCM
places patient and family self-management asthe central process
to improve weight management. Asshown in Figure 2, therole
of health care health care providersto assist in self-management
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includesinformation systems and decision support, which may
be implemented through CHT [31].

The CCM and OCM provide perspectives and structures to
investigate the multilateral roles adolescents, parents, the
community, and health care providers play in managing the
adolescent’s weight. These critical players may aso play an
important role in the success of CHT as secondary users or

Figure 1. Chronic care model.
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co-users. CHT can streamline shared care tasks among patients,
parents, and health care providers. In translating OCM or CCM
concepts to CHT, members of the adolescent’s care support
network (eg, parents and health care providers) may act as
co-users by noting goal accomplishmentsor sharing information
(eg, motivating messages); health care providers can provide
feedback and support as well as contribute to the care plan.

Health systems

Delivery Decision Clinical
information
system

support
design

Evidence-
Based and safe

Coordinated

Prepared,
proactive
practice team

Improved outcomes

Figure 2. Obesity care model.
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Recognizing the Co-User Role in Adoption and Use

The phenomena of a care support network in relation to CHT
and co-users of technology can be theoretically linked to the
notion of social influence referenced in the unified theory of
acceptance and use of technology (UTAUT) [32]. The UTAUT
identifies 4 determinants of attitude and intent to useinformation
technology: (1) perceived useful ness (performance expectancy),
(2) effort expectancy (ease of use), (3) socia influence
(significant others evaluation of technology use), and (4)
facilitating conditions (supporting infrastructure for technol ogy
use). These UTAUT determinants help us explain technology
adoption behaviors by health care consumers and health care
providers[33-38]. Understanding, contextualizing, and reacting
to the precursors of intent to use by the primary technology user
(ie, adolescent) is a critical foundation for the design and
adoption of CHT. Extending this understanding to supportive
co-users (ie, secondary users) in alignment with OCM or CCM
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concepts can improve CHT design and increase the
understanding of the contribution of the co-user roles.

The UTAUT socia influence antecedent recognizes that an
individual’s intention to use technology may adjust or modify
their technol ogy adoption behavior (aconcept comparablewith
the environmental influences found in the OCM). The care
support environments referenced in the OCM may provide socia
influence (particularly through indirect or direct engagement
with the CHT that may impact the primary user’s opinions or
behaviors toward using the CHT and self-management) to
further explore the possibilities of CHT to assist adolescents’
self-management efforts (Figure 3). Research showsthat social
influence impacts dietary behavior and adolescents' readiness
toward their chronic care health [39,40]. Unfortunately, there
isalack of literature that integrates the co-user’s perspectives
and expectations regarding the intention to adopt CHT for
adol escent overweight management.
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Figure 3. Design perspective of primary and co-user roles in consumer health technology.

Adolescent

(primary
user)

Healthcare
provider
(co-user)

Parent
(co-user)

Goal of This Study

Our research model presented in Figure 4 utilizes the UTAUT
toidentify theimpact of social influence on the co-useintention
for adolescents, parents, and health care providers. The model
also incorporatesthe OCM by recognizing the use, support, and
influence of the primary CHT user (the adolescent) by parents
and health care providers. That is, apatient’'s CHT use behavior

Figure4. Intention to co-use model. CHT: consumer health technology.
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provider, and caregivers, including parents) in the same
nomological care network. The socia influence construct takes
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the primary users perception of the use and role of co-users
into account when explaining the primary users information
technology adoption intention. We specify social influence for
our context of interest as the way an adolescent perceives the
role of othersinthe OCM (eg, health care providers, community
including peers, and family) for their usein CHT apps.

We apply this model to a qualitative study of CHT design in
the context of a support network for overweight and obesity in
adolescents by first contextualizing the UTAUT constructs of
performance expectancy, effort expectancy, and facilitating
conditions as antecedents of use of CHT for adolescent
overweight and obesity by the primary user (adolescent). We
will then reconceptualize social influence in relation to the
co-use of CHT in the socia cycle of adolescent-parent-health
care providers supporting the management of adolescent
overweight and obesity. More specifically, we examine how
multiple users perceive their shared care tasks that can further
lead to their envisaged co-use intention. This study’s unique
attention to each user's perception and expected design
requirements for CHT prototypes provides an in-depth
understanding of feature-based CHT design linking to intention
to use CHT from multiusers.

Methods

M ethodology

This qualitative study integrates the UTAUT framework within
the OCM context for the management of overweight in
adolescents. Through this integration of support and use
concepts, we leverage a user-centered design methodology to
examine users adoption of CHT for overweight management
in adolescents.

This paper is part of a more expansive user-centered design
research project that explored questions and issues related to
requirementsanaysis, human-computer interaction, prototyping,
usability, technology evaluation, and technology adoption by
overweight adolescents, their caregivers, and their health care
providers regarding technology to support self-management
and caregiver connections. This design project included 2
phases: (1) analysis of needs, preferences, and human-computer
interaction in social context and (2) design, prototyping, and
usability. We received an ingtitutional review board approval
from Saint Louis University. Here, we focus on aspects of the
methods, particularly related to the research intentions of this
study (further details of the global study are reported el sewhere)
[41].

To demonstrate rigor with respect to study validity, we carefully
considered the research methods used (ascribed to user-centered
design approaches), the participants (sources of data), and the
number of participants. For qualitative studies, the sample size
may be considered a matter of judgment and experience in
evaluating the quality of the information collected against the
usestowhichit will be put, the particular research method, and
purposeful sampling strategy that focuses on individuals with
the experience to provide appropriate insights for the targeted
population [42]. A study of sample sizefor qualitative research
by Faulkner found that the exact numbers required for usability
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tests were not as important as the participants representing the
target population [43]. For each stage and with each method of
data collection, selection of our participants was purposeful to
include individuals with direct knowledge of the points of
inquiry to accurately reflect the targeted user population (ie,
overweight or obese adolescents) [42]. We balanced the
purposeful determination of appropriate informants (to share
insights on the adolescent as primary use and parentsand health
care providers as secondary users) with heuristics on sample
size and the overall need to achieve saturation in identifying
general goals for data collection and points of saturation.
Saturation is defined as the point at which additional data
collection no longer generates a new understanding [44]. For
gualitative research in general, arecent review showed that the
median sample size was between 28 and 31 to achieve data
saturation [45]. Intotal, this study included 143 individuals, far
exceeding this norm. However, this number should be
interpreted with some caveats. The sample size in qualitative
research may refer to the numbers of persons (say for individual
interviewsor individual thinking out loud activities asausability
exercise) but also to the numbers of interviews (such as afocus
group), given the different units of analysis [42]. We provide
further details, as appropriate, in each phase to further showcase
rigor.

Phase 1

Thegoal of phase 1, with respect to the scope of this study, was
to detect desired application areas to assist with
self-management and to identify design and functional
requirements as a means to inform design details to meet the
adolescents' performance and effort expectancy (UTAUT
model). It was also important to determine the context of
self-management (facilitating conditions from UTAUT and
OCM) for these adolescents. In addition, this phase began to
explore the elements of productive interactions (CCM model)
among adolescents, their families, and health care providersto
their self-management.

Phase 1 techniques included 10 one-hour user-driven focus
groups with adolescents participating in 2 different sessionsin
an accredited weight self-management programin the Midwest,
United States. The weight loss camp allowed the researchersto
access individuals with relevant experience and appropriate
insights on the usability of apps for weight self-management
by adolescents. The summer camp program (specifically, Camp
Jump Start, a recognized adolescent weight loss and healthy
living summer camp program, grounded in evidence-based
techniques and led by a health careprovider) attracts clients
from across the United States. The study participants included
adiverse group of black, white, and Hispanic adolescents, aged
between 12 and 17 years, from various socioeconomic
backgrounds. Both males and females were included in the
study. The inclusion criteria were based on age, computer use,
and BMI (participants were in the 85th-99th percentile range).
Each focus group had 3 to 7 participants, and the total number
of participants for the focus groups was 48. Quantitatively, it
is recommended to have 3 to 5 groups per project to reach
saturation [46]. Further, the general recommendation is that
each group should have a minimum of either 3 to 4 and a
maximum of 12 participants [46,47].
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Then, 15 semistructured interviews with the parents of
adolescents participating in the summer camp and 6
semistructured interviews with pediatric physicians of these
children were conducted. Selected focus group and
semistructured interview questions were developed with
consideration of the UTAUT, CCM, and OCM factors
[27,30,32]. Theinterviewswere recorded over the phone before
adol escents compl eted their programs.

The multiple focus groups and interviews allowed the
researchersto continuoudly analyze the content of the transcripts
to identify themes to the saturation point, that is, the point at
which additional data collection no longer generates new
information or understanding [48]. Although content-coding
and analysis appeared to reach saturation following the seventh
focus group, thefinal 3 focus groups confirmed this perception.
Similarly, saturation was reached for the purposes of this phase
with less than the actual number of interviews conducted for
both the parent and health care provider interviews. The focus
groups and interviews beyond saturation helped to validate the
identified themes.

Details regarding application areas identified from this phase
(social networking, motivation, cooking, physical activity
management, and food management) and insightsregarding the
contexts of use (environment and interactions) were used to
devel op aseries of screen mockups and usability study protocols
that were used in phase 2.

Phase 2

Aswith phase 1, the sel ection of our participantsin phase 2 was
purposeful to accurately reflect the targeted user population (ie,
adolescents who were overweight or obese and health care
providers with practices that regularly serve patients with this
condition) [42]. Again, we exercised rigor to ensure internal
and externa validity by extending the number of participants
beyond the typical range of 5 to 20 participants [43]. As with
the focus groups, we found that data from the number of
participants consulted exceeded that which was necessary to
reach a saturation point and provide a comfortable level of
confidence regarding internal and external validity.

We recruited 70 adol escents attending the weight management
camp session to participate in usability sessions that lasted
approximately 1 hour. Study participants in this phase of the
research shared the demographic and inclusion criteria applied
in phase 1, reflecting the targeted population of users. The
adolescents first answered some general background questions
(ie, age, technology access questions, current methods of
self-management), then performed a series of usability tasks
related to the mockups that helped to inform effort and
performance expectancy (UTAUT), and addressed questions
regarding their vision of context of use and co-users (informed
facilitating conditions and socia influence).

In the final step of phase 2, we conducted 10 interviews with
health care providers (pediatricians and family practitioners)
over the telephone. We selected pediatricians and family
practitioners using the snowball sampling method and received
their consent before arranging our interview sessions, which
|asted between 45 and 60 min. These health care providerswere
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experienced in treating our target population of overweight and
obese adol escents.

The interview protocol focused on the general reactions to the
screen prototypes. The pediatricians and family practitioners
shared their thoughts about challenges and barriers related to
patient utilization of technology, their personal assessments of
the prototypes, reactions to some key insights from the
adolescents' usability assessment, and perceptions about their
role in co-use (including the integration of CHT summative
patient reports in these health care providers' practice).

Data Analysis

Phase 1 and 2 interviews, focus groups, and usability
walkthroughs were audio-recorded, transcribed, and reviewed
for transcription errors. We conducted a data analysis of all
transcripts using Dedoose, a qualitative data analysis tool for
data codification, classification, and treatment. Guiding
principles proposed by Lee and Baskerville [49] were applied
to develop understanding and insights from collected data.

The analysis consisted of 3 stages. First, 2 research team
members independently coded text to the constructs in our
intention to use the co-use model (Figure 4) to extract some
general impressions of model fit and application to adolescent
overweight. Second, the coders added child codes (subthemes)
to afford more detailed levels of explanation of each of the
constructsin theintegrated UTAUT and OCM or CCM models
to further understand the nature of each of these constructsin
the context of the study. Third, another research team member
independently reviewed al codes (100% code review) to
determine the propriety of the assigned codes to the construct
of interest, noting potential issues and questions to the coding
of the transcripts. Overall, the team met regularly during the
coding processtoiteratively discussinitia coding, refine coding
categories, and reach consensus regarding identified subthemes
[50]. Reconciling issues were minor and primarily consisted of
agreeing on combining child codes, appropriate titles for code
names, and addressing coder thoughts on whether a new code
wasrequired. Dataanalysiswas compl ete after the team reached
a consensus that all quotes were appropriately coded, and the
resulting themes under each construct were stable [51].

Results

Overview

Our investigation underscores 2 different aspects of adolescents
CHT use: primary use and co-use with other members of their
care support team. That is, adolescents act both as primary users
and co-users, with parents and health care providers participating
as secondary users in supportive roles consistent with the
environment and supportive concepts of the OCM. In alignment
with our model, weleverage constructsfrom the UTAUT model
that serve as antecedents to intention to use (performance
expectancy, effort expectancy, facilitating conditions, and social
influence) [32]. Thefirst 3 constructs are closely linked to the
primary (sole) use of CHT, whereas socia influence
demonstrates the extent to which adolescents desire co-use of
CHT with other key users (eg, parents and health care
providers). Underpinning co-use, as part of social influence, are
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the adolescent’s expectations of desirable inputs and feedback
from co-users.

In the following section, we first link the UTAUT constructs
of performance expectancy, effort expectancy, and facilitating
conditions to adolescents perceptions of the primary use of
CHT. Then, we examine the perceptions of the role of co-users
as socia influence that may alter adolescents’ intention to act
as primary users and lead to the co-use of CHT with parents
and health care providers.

Per for mance Expectancy

In our research context, performance expectancy is viewed as
the degree to which an adol escent believes that the availability
and use of CHT functions and features may help him or her
with welght management. Our results indicate that adolescents
anticipate that asuccessful CHT app would promote, reinforce,
or extend their motivation to combat obesity, try healthy food
aternatives, and exhibit healthy behaviors. Viewing CHT as
motivational support to their busy schedules between schooal,
extracurricular activities, and social obligations, they identified
a list of key features related to behavioral awareness and
guidance and education on healthy living. In essence, features
that would provide them with tools that underpin and promote
self-management.

CHT featuresidentified by the adolescentsrelated to behavioral
awareness and guidance included (1) timely reminders and
automated natificationsto log in and complete information (eg,
food diary entries), (2) promptsto take certain actions (complete
aphysical activity), and (3) educational information on healthy
food and living choices. To assist in learning healthy behaviors
and altering lifestyle habits, adol escents suggested CHT features
that would (1) set personal goals, (2) track their daily behaviors
(eg, caloric intake and calorie burning), and (3) provide rewards
(eg, awards, coupons, or discounts for healthy foods at stores
or restaurants). They also expressed a desire to keep al of the
tracking information and material sin onelocation on acomputer
or smartphone. To keep track of their progress, they were
interested in visualizing graphs of their weight loss efforts.

Effort Expectancy

Weregard effort expectancy asthe amount of effort adolescents
are willing to exert to use CHT in their self-management of
overweight. Our interviews revealed that adolescents expect
ease of use of the system interface as one of the most important
factors for the adoption of CHT. Adolescents mentioned that
minimal effort was made possible by an uncomplicated interface
to easily find and add their own health information. To reduce
writing or typing efforts, features such as drag-and-drop
capabilities, drop-down menus, and search function were
mentioned as meansto ease effortsto find, add, and edit personal
information. Furthermore, adolescents desired the system to
display their progress and history readily without much effort.

In addition, they wanted CHT apps to be flexible, for instance,
to alow infrequent data entry, smooth integration among its
modules, and connections to other external apps. The
adolescents also desired the capability to edit app components
such asrecipes so that they could build or edit recipestofit their
own tastes.
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Simplicity in use was particularly important for smartphone
interfaces, as some adolescents indicated that they would like
some level of access on the go via smartphones, given the
smaller screen size of the phone.

Finally, the adolescents suggested an entertainment component,
such as games and avatars, to be featured in the CHT app. They
indicated that game features, along with the ability to share
game progress, would motivate them to return to the app and
reduce their perceived effort to use.

Facilitating Conditions

Facilitating conditionsreference abelief by the adolescentsthat
certain technical and contextual conditions support their use of
the CHT app. The roots of this UTAUT construct include
perceived behaviora control, facilitating environmental
conditions, and compatibility. Our results show that adolescents
deemed compatibility as a major factor impacting their use of
the CHT. Adolescents indicated that access to the CHT app
from multiple platforms or devices such as phones, tablets, and
computers would enable them to track progress more easily.
The most preferred platform was smartphones, as most
adol escents stated that being ableto track while on the go would
support their frequent usage of the app. Lack of advertisements
was also mentioned asafacilitating condition for using the apps.

The adolescents identified a range of conditions that could be
viewed as nonfacilitating, particularly technical issuesthat could
prevent their use of the CHT. These potential barriersincluded
the cost of the app, password memorization, and system crashes.
In addition, connectivity issues associated with Wi-Fi or the
internet could block CHT use.

Overall, overweight adolescentsview CHT appsas motivational
and capable of altering behavioral patterns. Our analysis of
primary user perceptions for intent to use a CHT identify key
features and factors compatible with their day-to-day use for
self-management. Acceptance and use of the CHT depend on
the incorporation of features noted above into the design of the

app.

We now turn to our attention to perceptions of the primary user
(overweight adolescents) and the supporting community of
parents and health care providersregarding the social influence
and co-use of CHT.

Social I nfluence as Co-Use of Consumer Health
Technology

In our research context, we integrate the UTAUT concept of
socia influence that focuses on individuals' perceptions that
the people close to them believe that they should try using the
technology with the OCM, which considers patient and family
engagement and empowerment. Our conceptualization examines
the degree to which an adolescent perceives the role of others
in the OCM, for example, parents and health care providers,
and their co-use of CHT intheir self-management of overweight.
We also explore the perceptions of co-use by the health care
providers and parents (the OCM support network) of these
adolescents regarding their role and use of the CHT.
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Social I nfluence and Co-Use; Adolescents’ View

Adolescents identified key participants in their community of
support and socia influence as family, including parents and
siblings, health care providers and peers or friends, and
nominated parents and health care providers as co-users of the
CHT app in their weight loss management program. They
viewed the role of social influence to include acknowledging
challenges, setting up motivational tasks, respecting inputs, and
sharing achievements.

By sharing with others through co-use of CHT, the adolescents
thought they could discuss difficulties and achievements,
mindfully monitor their progress, and receive encouragement
from their support community in atimely fashion. An exemplary
guote summarizing these thoughts states:

You could talk to other people about your difficulties
and they could give you tips and advice and just help
each other out.

Simultaneously, however, adolescents draw a clear line
regarding the boundaries of co-usein termsof data, information,
and management. Self-management should be guarded so as
not to give up control. Others participating in cousage should
not be able to modify the information or alter the adolescents
weight loss process, for example:

| wouldn’t want themto like go in and mess everything
up.
Adolescents' View of Co-Use by Family Members

Although adol escents acknowledged multiple family members
as potential co-users, they clearly identified parents as one of
themagjor sources of social influence. They indicated that parents
could provide support by reviewing progress, providing
encouragement, cocreating information content, for example,
recipes, and encouraging family interaction. Adolescents also
mentioned creating a competition between family
members—each setting up weekly goals and seeing who does
best.

Generally, parents as co-users of the app would demonstrate
engagement while empowering adolescents' self-management
and drive toward achieving their goals, providing motivational
support, and adding accountability by reviewing their progress.

Adolescents' View of Co-Use by Health Care Providers

The adol escents viewed the role of health care providers’ social
influence as creating the obesity care plan and encouraging
through monitoring progress, providing feedback, and
acknowledging achievements. Having the guidance and support
of their health care provider outside of visits to physicians
provides adolescents with confidence during different steps of
their behavioral modification process.

Our results show that adolescents confirm the importance of
and need for social influence and a supportive community from
parents and health care providers to provide guidance and
assistance with their self-management of overweight. However,
this influence has clear boundaries and should be supportive
and empowering, not interfering. Defining who can help them
and how others can help them within their desired social
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influence is instrumental to a successfully designed CHT that
all users (primary and co-users) will engage with as intended.

Social I nfluence and Co-Use I ntention: Parents and
Health Care Providers

The perceptions of co-usersregarding their roleand use of CHT
are acritical, yet often overlooked, component for both design
and use. Here, we report the perceptions of 2 key co-users,
parents and health care providers, whose socia influence on
overweight adolescents is an essential component of our
integrated conceptualization of the concept.

Parents View of Co-Use

Our interviewswith parentsreveal ed their willingnessto support
their children and to participate as co-users of CHT designed
to assist their self-management of overweight. Parentsidentified
forms of social influence and support and desirable
characteristics of the CHT.

First, parents clearly recognized the adolescent as the primary
user of the CHT and themselves as a secondary user. Although
wanting to provide support in a number of ways, they
acknowledged the need to respect the privacy of their children.
Parents expressed these perceptions through statements such as
the following:

| can see myself monitoring, as a kind of oversight...
But if you get too involved, then it's no longer
interesting to them... they fed like it’'s invading their
privacy.
To assure the adol escents of their privacy, parentsindicated that
having their own log-in was important whereas tying specific
aspects of the CHT together for input and support:

...you' re probably more successful together. You have
someone to talk with and give you support.

Parents defined their support role as one to provide guidance,
shared accountability, and motivation:

| could see myself being more involved, you know,

like a participative role where maybe he's coming up

with something and I'm giving him feedback.
Yet doing so, only within the areas sanctioned by the adol escent
asindicated by this sentiment:

| think there's a part of me who would really like to
peek over her shoulder and see everything she's
doing, but | also fedl like she deserves her privacy,
and she deserves that respect if she wouldn’t want to
shareit... | think | would really want to go just based
on her comfort level.

The value of the CHT itself for motivation and guidance was
equally recognized by parents:

| think it could be helpful if it could keep her
motivated.

Regarding features that would support their co-use, the parents
suggested the technology to be general enough to monitor the
progress of their children and allow them to provide timely
advice or input without being invasive. One thought expressed
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was to provide icons such as a“yellow happy face” to provide
encouragement.

Parentsare clearly willing to provide their children with support
to utilize CHT tools in an everyday setting and to provide
support through the co-use of the CHT. Interestingly, parents
distingui shed themsel ves as secondary usersin supportiveroles
that encouraged their children’'s self-management as primary
users of the CHT.

Health Care Providers View of Co-Use

Health care providers perceived themselves as a source of
encouragement and support in adolescents’ obesity management.
Health care providers acknowledged their role in providing
medical system support to go beyond office visitsand referenced
the need for ameans to acknowledge adolescents’ progressand
provide feedback on a regular basis. Given that health care
providers manage a number of adolescents with obesity, they
readily acknowledged that their ability to communicate and
extend this support between office visits could be streamlined
by the co-use of CHT.

Dueto daily time constraintsin physicians’ offices, health care
providers expressed their strong interest in giving
encouragement by using the automatic CHT system featuresto
quickly send their rewards, notes, or feedback that “wouldn’t
be hard and wouldn't take alot of time.” Minimizing time and
effort is critical for health care providers' co-use of the CHT
application.

In addition, health care providers wanted the CHT to track
adolescents' progress and provide a quick summary report
showing how their patients are progressing toward their
individual goals. The health care providers aso indicated that
they would value an alerting feature that noted both achievement
and lack of progress or lack of data input. Alerts would allow
a rea-time response and signal the provider to contribute
appropriate, timely feedback through the CHT to the adol escent.

Overdl, hedth care providers are inclined to encourage
adolescents' primary usage of the CHT and want the ability to
reward their achievements or encourage progress through
efficient co-use capabilities. As health care providers time is
limited and they may manage multiple primary users (patients),
effective co-use relies on automatic features to monitor their
patients' daily progress, provide weekly reports, and efficient
means for providing support to adolescents for obesity
management.

Discussion

Summary of Insights

This paper examines the factors influencing the intent to use
CHT in the management of overweight by adolescents and the
role of socia influence from the perspective of adolescents,
parents, and health care providers. Social influence cannot only
impact the use of CHT as conceptualized by the UTAUT model
but also provide meaningful engagement of parents and health
care providers in a way that empowers adolescents
self-management of overweight.
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Through the inclusion of both primary users (adolescents) and
co-users (parents and health care providers) in our study, we
can contrast perspectivesto assess the congruencein the defining
primary user and co-user rolesfor CHT in the self-management
of adolescent overweight. Recognition of the adolescent as the
primary CHT user is consistent for all 3 contributors. Both
parents and health care providers view their roles as secondary
or co-users and are responsible for providing information,
feedback, encouragement, and support. Differencesin theroles
of these secondary users are apparent, as health care providers
are part of the medical system, whereas parents are part of the
environment of family and community support. Overall, health
care providers were viewed in the expert role providing plans
and directives along with motivational feedback, whereas
parents were seen as critical in supporting, encouraging, and
motivating adolescents in the process of self-management.
Rather than interfering, the roles of both co-userswere directed
toward empowering adolescents. The medical system is more
independent from the primary user and assumes more oversight
of the adolescent’s progress, albeit through automated CHT
features. Parents are more interdependent; however, shared
access is controlled by adolescents in recognition of the need
for privacy and respect.

Our findings point to the importance of the visibility and
transparency of co-use in the realm of CHT. In our study,
adolescents would choose the activities and inputs visible on
the CHT to specific co-users, possibly with some sensitive
information hidden from parents but available to health care
providers. However, the activities of both parents and health
care providers as co-users are to be visible to their children to
create anoninvasive, shared sense of accountability for obesity
management.

By explicitly looking for role congruence regarding social
influence from parents and health care providers, we found that
as co-users, both parents and health care providers are willing
to engage in the process and fulfill their role to empower the
primary user consistent with the OCM. These findings
correspond to the existing studies that highlight the needs of
including parents and physiciansin the process of mobile health
(mHealth) app design and implementation to promote the use
of mHealth technologies [52-57].

From an adolescent’s perspective of CHT use in overweight
self-management, our results establish that adolescents are
willing to (1) use CHT features that promote behaviora
awareness and guidance, (2) input and monitor progresstoward
weight loss goals across platforms, and (3) allow motivational
inputs and encouragement (social influence and support) from
parents and health care providers as co-users within defined
areasthat respect their privacy. As co-users of the CHT, parents
and health care providersrecognizethat adol escents want respect
for their privacy whereas desiring feedback to motivate and
inspire. The provider sought independent and automated
feedback features whereas parents desired to project shared
accountability, pulling together to motivate achievement of
goals and encouraging progress. We invite future research to
explore the need and benefits of sustained usefor primary users
and co-users.
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When designing CHT for obesity management, incorporating
the perspectives of the OCM into UTAUT can provide abroader,
more comprehensiveview of social influence—onethat provides
input from patients as primary users, parents as part of the
supportive environment, and health care providers as part of
the medical system. Responding to each of these groups, their
concern for CHT features and the role they play can improve
successful design and adoption.

Contributions of the Study

The contributions of this paper are three-fold. First, we
investigate the construct of the social influence of the UTAUT
framework through the lens of the OCM and incorporate
perspectives of 3 users. We expand the socid influence construct
by exploring the primary user's specific expectations of
secondary users, namely family members (particularly parents)
and health care providers, for social support as an antecedent
to use CHT to manage adolescent overweight. Our findings
point to the dynamic nature of socia influence among
adolescents, parents, and health care providers. Perceptions of
the varying roles demonstrate congruence among the users; this
common recognition of adolescents as independent, primary
users may empower and encourage their ongoing use of CHT
in the self-management process.

Second, we propose the role of CHT co-use for overweight to
be tailored to the OCM framework that extends the intention to
use construct to recognize CHT co-use (intended behaviors for
use) by family members (particularly parents) and health care
providers as secondary users that simultaneously influence the
adoption of CHT for managing overweight in adolescents.
Acknowledging the importance of designing a user interface
that is appealing to the users and responds to their needs is
central in devel oping user-centered CHT systems[51-57]. This
study’s approach to the design of CHT allowsfor simultaneous
use in the management of adolescent obesity across 3 system
users. We found that in the OCM context, the co-use of CHT
may support parents and health care providers as supportive
socia influencers in adolescents overweight management
process while empowering adolescents in the leading role. To
the best of our knowledge, thisis one of the earliest studies to
consider co-use in achronic care partnership with adolescents.
Such aco-use care partnership should be extended with a series
of further studies.

Finally, our user-centered design approach identifies envisioned
featuresthat directly influence intention and usefor 3 co-users.
The design requirements revealed from all 3 user groups can
further lay agroundwork to tailor and contextualize the features
of CHT systemsin the chronic care management context.

With the growing role of CHT in the treatment of chronic care,
our study has many practical implications for enhancing active
co-use from patients, parents, and health care providers. Our
study suggeststhat CHT vendors provide auser-centered design
for multistakeholders to manage shared health care tasks for
active participation and effectiveness in self-management. To
better promote a broader range of CHT usability, vendors and
developers need to relate to co-users and accommodate the
intended users needs and requirements.
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Our study may also inform health system health care providers
who need to focus on the impacts of coengagement from parents
and care health care providers in special care task contexts.
Parents generally influence the lifestyle habits and decision
making of children and adolescents. Therefore, understanding
the co-use of CHT allowsfor articulation of theroles of parents
(or caregivers) and care health care providersto providetailored
CCM and OCM plansfor various care contexts.

Limitations

Aswith most qualitative studies, a generalization of the results
must be approached with some caution. Although the study
included a diverse set of adolescent participants, the study
involved a limited sample of adolescents between 12 and 17
years. Our findings may not be applicable to children younger
than 12 years of age or older than 17 years. First, the study also
included a limited sample of parents of these adolescents and
health care providers serving the adol escent popul ation. Second,
our participants were self-selected to participate in the weight
management programs, indicating their motivation and intention
(and by association, perhapstheir parents’ willingnessto provide
support) was higher than average. Thus, our results might be
skewed toward highly motivated adolescents who are willing
to use and co-use CHT with their parents and heath care
providers. Finally, our study does not include all possible
members of asocial support network (eg, peersand other family
members) that may fill or contributeto the co-useroleswe have
outlined or introduce additional co-use possibilities. Each of
theselimitationsisacall for future research to extend the scope
of this study.

Conclusions

Social influences, asenvisioned in our study (ie, theintegration
of the UTAUT focus on perceptions of others with the OCM’s
consideration of patient and family engagement and
empowerment) can affect the use of CHT as part of weight loss
self-management. Our study investigated the desired CHT
design features and co-user roles that can support not only the
primary user but also the support environment (through parent
co-use) and medical system support (through provider co-use)
in self-management of adolescent overweight.

This study confirmed the wide applicability of the UTAUT
model in a consumer health informatics context while
recognizing the importance of co-use in the environmental and
medical system components of the OCM. We found a strong
willingness among adolescents to adopt co-use CHT features
that assist with motivation, monitoring, and rewarding features
in conjunction with parents and health care providers
participation. Furthermore, we demonstrate that the expected
rolesand requirementsof CHT co-use correspond to each other’s
needs in the care model, whereas differences in the way CHT
is co-used is transparent.

The study established differing features to encourage intention
of use by each of the co-users but congruence in defining the
primary and co-users roles. All co-users recognized the
adolescent as the primary user with control of input and
information in concert with concerns for privacy.
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Overall, this study promotes awareness that the design of CHT  overweight and obesity, and arguably many CHTSs targeted to
can link multiple users to fulfill their roles in the management  support the management of chronic conditions, should be
of adolescent overweight through complementary and shared  designed, developed, and tested with the awareness of co-use
care tasks. The results of this study should prompt researchers  to reinforce the social influences required for effective
and developers to recognize that CHT focused on adolescent  self-management.
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