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Abstract

Background: Thelink between chronic diseases and the Big 6 lifestylerisk behaviors (ie, poor diet, physical inactivity, smoking,
alcohol use, sedentary recreational screen time, and poor sleep) is well established. It is critical to target these lifestyle risk
behaviors, as they often co-occur and emerge in adolescence. Smartphones have become an integral part of everyday life, and
many adol escents already use mobile apps to monitor their lifestyle behaviors and improve their health. Smartphones may be a
valuable platform for engaging adol escents with interventions to prevent key chronic disease risk behaviors.

Objective:  The aim of this paper is to describe the development, usability, and acceptability of the Health4Life app, a
self-monitoring smartphone app for adolescents that concurrently targets the Big 6 lifestyle behaviors.

Methods: The development of the Health4Life app was an iterative process conducted in collaboration with adolescents and
experts. The development process consisted of three stages: scoping the literature; end user consultations, which included a
web-based survey (N=815; mean age 13.89, SD 0.89 years) and afocus group (N=12) among adolescents; and app development
and beta testing. Following this development work, 232 adolescents were asked to rate the usability and acceptability of the app.

Results: The process resulted in a self-monitoring smartphone app that alows adolescent users to track and set goals for the
Big 6 health behaviors, using in-app rewards and notifications to enhance engagement. The overall adolescent feedback was
positive in terms of user-friendly design, content, relevance, and helpfulness. Commonly identified areas for improvement were
to increase interactive features and display recorded health behaviors differently to improve interpretability.

Conclusions: The Health4L ife app is a co-designed, self-monitoring smartphone app for adolescents that concurrently targets
the Big 6 lifestyle behaviors. Adolescents rated the app as highly acceptable and usable. The app has the potential to efficiently
and effectively modify important risk factors for chronic disease among young people and is currently being evaluated in a
world-first trial of 6640 secondary school studentsin 71 schools across Australia.
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Introduction

Background

Chronic diseases are the leading cause of death globaly [1].
There are six key lifestyle risk behaviors linked to the
development of chronic disease that often emerge during
adolescence, highlighting adolescence as a potentially critical
opportunity to intervene before these health behaviors become
entrenched [2,3]. The key lifestyle behaviors are poor diet,
physical inactivity, smoking, alcohol use [1,4,5], sedentary
behavior (ie, sitting and recreational screentime) [6,7], and poor
deep (ie, long or short duration and poor quality) [8]. These
Big 6 risk behaviors have been found to commonly co-occur,
which presents opportunitiesto adopt amultiple health behavior
change approach [9]. Targeting multiple behavioral risk factors
together, rather than in isolation, allows skills and knowledge
learned in relation to one behavior to be transferred to other
behaviors [10], resulting in improvements across multiple
behaviors without additional effort [11]. To date, most chronic
disease prevention and treatment approaches have been
conducted among adults and have typically focused on changing
single behaviors only, presenting a significant opportunity for
the development of more effective and efficient prevention
programs in adolescence [12].

Smartphones have become anintegral part of everyday life, and
many adol escents use mobile appsto monitor and improvetheir
health [13,14]. In Australia, early adolescence and thetransition
from primary school to secondary school (which takes place
when students are aged approximately 12 years) is a turning
point for mobile phone ownership. Roughly 1 in 3 individuals
aged 11 years, compared with three-fourth of those aged 13
years, own a mobile phone in Australia. This then increasesto
91% for those aged 14 to 17 years, with 94% of those mobile
phones being smartphones [15]. Mobile phone-based
interventions have been shown to be effective in improving a
range of risk factors associated with chronic diseases among
adults, including physical inactivity, poor diet, sleep, overweight
and obesity, alcohol use, smoking, and mental health problems
[16-20], with similar evidence emerging among adolescents
[21-26]. In addition, through mobile devices, individuaized
interventions can be provided inexpensively to a large number
of people, including those who are geographically isolated, at
atimeand place when they areready to engage[27]. Therefore,
mobile phones may be an idea platform for engaging
adolescents with interventions to prevent key chronic disease
risk behaviors. However, to the best of our knowledge, no
mobile health (mHealth) tools that simultaneously target al of
the Big 6 risk behaviors among adol escents currently exist [28].

Recently, we devel oped the Health4L ife school -based program,
aweb-based program to concurrently addressthe Big 6 chronic
diseaserisk factorsamong Australian secondary school students.
The universal (ie, delivered to all students, regardless of risk)
prevention program is based on the successful Climate Schools
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program [29-31], which usesinteractive cartoon storylines about
a group of teenagers and is based on the principles of social
influencetheory [32]. Thisincludesproviding accurate, relevant,
and developmentaly appropriate information; normative
content; and resistance skillstraining. The Health4L ife program
adopts amultiple health behavior change approach and provides
simultaneous education about the Big 6 via 6 web-based cartoon
modules delivered in schools to students aged between 12 and
13 years (grade 7 in Australian secondary schools). More
information about the devel opment of this school-based program
is given in a study by Champion et a [33]. Given that mobile
phone-based interventions have previousy demonstrated
effectiveness in improving some of the Big 6 risk behaviors
among adolescents [21-26,34], an accompanying smartphone
app, the Health4L ife app, was devel oped. The Health4Life app
aims to extend the reach and reinforce the content of the
school-based program as students progress from grades 7 to 9
and help engage and further encourage students to modify their
behaviors via goal setting and self-monitoring—2 key
evidence-based behavior change techniques (BCTs) [35-39].

The Health4Life app was based on our team’s previously
developed and evaluated multiple health behavior change
mobile-based tool named MyHealthPA [40]. MyHealthPA was
developed to help people improve 4 of the Big 6 lifestyle risk
behaviors (poor diet, physical inactivity, alcohol use, and
smoking). MyHealthPA uses self-monitoring, goal setting, and
provision of feedback via interactive progress graphs to help
users improve their health behaviors. The design and delivery
of MyHealthPA wasinformed by the Flat-Explicit Design Model
[41], a model designed to reduce the cognitive effort required
to effectively interact with digital health tools, increasing the
ease of use among people with mental health problems. For
example, the model recommends using aflat design, including
no morethan 2 levels past theinitial page or screen, descriptive
labels, and explicit instructions, rather than succinct and abstract
labels, with text written at alow reading level. The MyHealthPA
app was trialed among 28 young people aged between 19 and
25 years over an 8-week period [40]. Small improvements in
fruit and vegetable consumption, level of physical activity,
alcohol use, and mood were found between baseline,
immediately postintervention, and 1 month follow-up [40].
However, several opportunities for improvement were also
identified, including conversion to a native app format (as
opposed to a responsive website optimized for mobile phones)
[40].

The MyHealthPA tool provided the initial structure for the
Health4Life app, and additional design elementswereinformed
by the theoretical, design, and engagement framework of the
Health4Life and Climate Schools programs [29,30,33,42]. The
development was informed by the processes outlined later.
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Objectives
This paper aimsto describe the co-design process and usability
and acceptability testing of the Health4Life app.

Methods

Co-design

To assist with the conversion of the MyHealthPA tool to an app
appropriate for adolescents that also complemented the
Health4L ife school-based program, we undertook an iterative
development process. End users (adolescents) and experts
(academics and clinicianswith expertise in prevention, substance
use, physical activity, exercise physiology, sleep, dietetics,
mental health, eHealth interventions, and behavior change) were
engaged repeatedly at key points in the process. The
development process consisted of three key stages: stage 1,
scoping of the literature; stage 2, end user consultations; and
stage 3, app development and beta testing. Following this
development work, the Health4Life app was included as an
intervention component in the Health4L ifetrial (alarge cluster
randomized trial currently underway [43]), and we collected
and analyzed information regarding the app’s usability and
acceptability among 232 initial users.

Stage 1: Scoping of the Literature

We conducted a series of nonsystematic, structured literature
reviewsto identify key BCTsto improvethe Big 6 lifestylerisk
behaviors among adolescents and successfully engage them
with an mHealth app. The synthesized findings of each of these
searches are briefly discussed later. Where possible, we drew
findings from previously published systematic reviews.

Effective BCTs Among Adolescents

The key BCTs used within the MyHealthPA tool to improve
users health behaviors are self-monitoring and goal setting.
Strong evidence for the efficacy of these BCTs among adults,
including within maobile apps, exists[35-39]. To explore whether
this evidence extends to adol escent popul ations, we conducted
literature searches in PubMed. PubMed searches used terms,
including self-monitoring, goal setting, health behavior, and
adol escent or young people. Wethen explored whether evidence
for other key BCTs among adolescents exists via a literature
search using thefollowing terms; BCTsand adol escent or young
people.

Systematic reviews conducted by Rose et a [44], Brannon et
al [34], and Willmott et al [45] found both self-monitoring and
goa setting to be common components in behavior change
interventions designed for adolescents. In a review of digital
interventionsto improvediet quality and physical activity among
adolescents by Rose et al [44], they identified 11 studies that
used goal setting and 14 that used self-monitoring and, of these,
6 used both strategies to encourage behavior change. Almost
all theinterventionsthat included goal setting showed significant
improvements in adolescents' diets, physical activity, or both.
Their findings also suggested that self-monitoring and goal
setting are most effective when paired. Similarly, in their
systematic review of the pediatric literature on BCTs, Brannon
et a [34] found that self-monitoring and BCTs related to goal
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setting significantly predicted improvementsin physical activity
for adolescents.

Although goal setting has been shown to be an effective
technique for behavior change in adults, and increasingly in
adolescents, concerns remain regarding its feasibility and
effectiveness among adolescents [46]. Setting an appropriate
goal requires skills such as abstract reasoning, which only begins
to develop during adolescence. One solution is to preset goals
for adolescents participating in behavior change interventions.
Although there is evidence that goal-setting interventions can
significantly improve physical activity behavior, regardless of
who prescribes the goa [47], it has been suggested that
presetting adolescents’ goals may limit their autonomy and
decrease their commitment to that goal [46,48]. Instead, Shilts
et al [46] suggested adopting a guided goal-setting approach in
which adolescents select a broad goal area they would like to
work on from a predefined list and are then presented with
several minor related goals from which they can choose. This
type of goal setting ensures the selection of appropriate goals
in a way that empowers and respects adolescents autonomy.
Testing of this approach suggests that it is an effective method,
with between 87% and 89% of adolescents who set eating or
physical activity goalsin thisway, reporting that they made an
effort to reach their goals [46].

Our review of the literature identified several BCTs (beyond
goal setting and self-monitoring) that are commonly used in
behavior change interventions (including mobile-based ones)
designed for adolescents [19,49,50], including social support
[34,51], prompts or cues [52-55], modeling [34], providing
consequences for behavior [34,51], and feedback on behavior
[51]. However, few studies have investigated their efficacy in
actually changing health behaviors among adol escents.

Designing an Engaging Health App for Adolescents

A literature search in PubMed was conducted to identify the
best way to encourage adol escents to engage with health apps.
The search included the terms mobile app, smartphone, mobile
phone, mHealth, digital, engagement, adherence, and adol escent
or young people.

A total of 2 recent systematic reviews have investigated the
efficacy of different strategies and features used to engage
adolescents in digital health interventions [19,56]. Partridge
and Redfern [56] found that key strategies for effective
engagement included co-designing with adolescents,
personalization or tailoring of interventions, and just-in-time
adaptation allowing the provision of personalized support based
on an individual’s current context. A systematic review by
Schoeppe et a [19] found that higher quality apps, in terms of
functionality and user ratings, included more app features (such
as educational information, social networking options, and
gamification) and BCTs. However, this study aso highlighted
that more research is needed to discover which BCTs have a
greater effect on engagement among this population.

Similarly, a recent review by Torous et a [57] identified five
potential factors that contribute to low user engagement with
mental health apps: (1) poor usability because of excessive
burden of entering data, (2) lack of user-centric design because
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of poor involvement from the targeted population in
development, (3) concerns regarding privacy, (4) alack of trust
because of unsubstantiated claims and lack of evidence, and (5)
lack of easily accessible crisis support information.

Other potentialy useful strategies for encouraging greater
engagement with health apps among adolescents include
providing awards or badgesfor completing app tasks and streaks
(ie, completion of app tasksanumber of daysinarow) [58,59],
providing funny or inspirational quotes or memes [60], and
providing trigger or prompts to access the app. Many of these
techniques have already been used in commercial apps to
encourage engagement [57,61]. Although the actual efficacy of
these strategies among adolescents is yet to be systematically
tested, there are strong theoretical justifications for why their
inclusion could improve adolescents' engagement with ahealth

app.
Key Implications for App Development

Taken together, our scoping of the literature suggests that
self-monitoring and goal setting (employing a guided
goal-setting approach) are appropriate and effective BCTs for
use among adolescents. Of a number of other potentially
appropriate BCTs identified in a small body of literature
[34,51-55], providing prompts and cues and feedback on
behavior are likely the best suited for inclusion in a
mobile-based tool such asthe Health4L ife app. This study also
reinforces the appropriateness of employing an approach that
uses peers to model health behavior changes[33,34,62].

The importance of involving adolescents in the devel opment
of any health app has emerged as a key consideration for
promoting engagement with mHealth apps [56,57]. Similarly,
this study suggests that allowing individual customization of
apps and personalization of feedback [56], ensuring that the app
is easy to use [57], providing prompts or reminders [52-55],
providing rewards [19], providing inspirational quotes [60],
employing multiple engagement and behavior change strategies
[19], providing easy access to additional support [57], being
evidence based [57], and providing transparency regarding
privacy issues [57], all may be important for improving
engagement with health apps among adol escents.

Stage 2: End User Consultations

To understand mobile phone usage among the target age groups
and inform the devel opment of a prototype design, aweb-based
survey was conducted. A focus group was then conducted to
gain more in-depth information and feedback on the prototype
design to ensure that the Health4L ife app was appropriate and
tailored to the needs of adolescents.

Web-Based Survey With Adolescents

Participants and Procedure

A total of 7 independent secondary schools in metropolitan
regions of New South Wales and the Australian Capital
Territory, Australia, wereinvited to participate in an anonymous
web-based survey. Of the 7 schools, 3 (2 coeducational and 1
female-only school) agreed to participate. Schools distributed
information and consent forms to the parents or guardians of
their students of grades 7 to 9. Opt-out written or verbal parental
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consent and active written student consent were required
(815/816, 99.9% consent rate). The students completed the
survey during classes between August and September 2018.
Participants were entered into the draw to win a Fitbit valued
at Aus $450 (US $315). Ethics approval was obtained from the
University of New South Wales Sydney Human Research Ethics
Committee (HC180224).

Measures

Theweb-based survey assessed the demographic characteristics,
including age, sex, and postcode, and the Big 6 health behaviors
and included a series of bespoke and adapted items[63] to assess
mobile phone use. Participants were asked if they owned a
smartphone, when and how often they used their smartphone,
and how often they used their phone to undertake different
activitiesand to describe their school’s policy regarding mobile
phone use. Students were also asked to name their favorite
health app and describe what they liked most about the app,
including what motivated them to start using it and what features
of the app they found most useful or helpful.

Analysis

Descriptive analyseswere conducted using IBM SPSS Statistics
24 (IBM Corporation) to investigate sample characteristicsand
prevalencerates of mobile phone use. For open-ended responses
collected, the sample was stratified by age and year group and
arandom subsample between 20% (163/815) and 25% (204/815)
was selected to ensure balanced representation across age and
year groups. These responses were qualitatively analyzed until
data saturation was reached. Using an inductive approach
[64], one author (LT) coded the responses and grouped them
according to key themes.

Findings

A total of 815 students, including 687 (84.3%) females, 110
(13.5%) males, and 12 (1.5%) students who were identified as
nonbinary or preferred not to disclose their gender, participated
inthe web-based survey. They were aged between 12 and 15.75
years (mean 13.89, SD 0.89 years). The Index of Community
Socio-Educational Advantage (ICSEA) valuesfor participating
schoolsranged between 1106 and 1182 [65]. The ICSEA values
were calculated on a scale with a median of 1000 and SD of
100, with higher values indicating higher levels of educational
advantage. Most students (725/815, 88.9%) owned a
smartphone, whereas 6% (49/815) did not own a smartphone
or were not sure if their phone was a smartphone. Table 1
displaysthe patterns of smartphone use reported by participants.
Participants reported high frequencies of smartphone use overall
but infrequent use during school hours. Table 2 shows the
patterns of participants smartphone use for a variety of
activities. The most frequently performed activities included
accessing theinternet, using apps, and sending or receiving text
messages.

When asked to list and describe their favorite health app on
their smartphone, 472 participants listed 84 different apps as
their favorite health app. The most frequently mentioned app
was the iPhone Health app, which is one of the preinstalled
appson theiPhone, with 22.7% (107/472) of studentsidentifying
it as their favorite health app. This was followed by 15%
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(71/472) of participants who identified the Fitbit app as their
favorite, 9.5% (45/472) who listed Clue or Flo (menstrual cycle
tracking apps), and 5.3% (25/472) who listed MyFitnessPal.

The key themes that emerged from the open-ended responses
arelisted in Table 3. When asked to describe their motivations
for downloading and using these apps, participants primarily
described adesire for knowledge or a desire to improve health

Thornton et al

and health behaviors that had motivated them to download the
app. When asked about the features of their favorite app,
participants described tracking features and providing guidance
on health behaviors and issues to be the features they found
most useful and helpful. However, a number of participants
were unable to articulate the most useful features of their
favorite health apps.

Table 1. Patterns of smartphone use among web-based survey participants who own a smartphone (N=815).

Patterns of smartphone use

Value, n (%)

Freguency of smartphone use (n=725)

Several times an hour

Every hour

Several times aday

Every day

Several times aweek

Once aweek

Monthly or less

| do not use a smartphone
Use a smartphone during recess (n=725)
Use a smartphone during class (n=725)
Use a smartphone in between class (n=725)
Only use a smartphone on the way to or from school (n=725)

Do not use a smartphone during school hours (n=725)

104 (14.3)
50 (6.9)
326 (45.0)
187 (25.8)
41 (5.7)
14 (1.9)
1(0.2)
2(0.3)
131 (18.1)
45 (6.2)
77 (10.6)
496 (68.4)
166 (22.9)

Carry a smartphone during a school day (eg, in a pocket or bag; n=721)

Always

Usually

About half the time
Rarely

Never

School permits mobile phone use by students at school (n=721)

205 (28.4)
127 (17.6)
74.(10.3)
142 (19.7)
173 (24.0)
62 (8.6)

Table 2. Freguency of smartphone use for specific activities (n=719).

Smartphone use for specific activities Frequency of smartphone use for activities, n (%)

Daily Weekly Once or twicea Lessthan once a Never
month month

Make or receive phone calls 339 (47.1) 275 (38.2) 63 (8.8) 31(4.3) 11 (1.5)
Send or receive text messages 568(79.0) 108(15.0) 28(3.9) 9(L3) 6(0.8)
Access the internet 594 (82.6) 76 (10.6) 24 (3.3) 13(1.8) 12 (1.7)
Use apps 589(81.9)  81(11.3) 27 (3.8) 10 (1.4) 12 (1.7)
Social networking (eg, Facebook or Twitter) 533 (74.1) 68 (9.5) 18 (2.5) 7 (1.0) 93 (12.9)
Send or receive email 234(32.6) 209(29.1)  116(16.1) 68 (9.5) 92 (12.8)
Take apicture 304 (42.3) 293 (40.8) 78 (10.8) 32 (4.5) 12 (1.7)
L ook for health or medical information or track your health 102 (14.2) 150 (20.9) 168 (23.4) 121 (16.8) 178 (24.8)
and fithess
Entertainment (listen to music and watch videos) 519 (72.2) 131 (18.2) 28(3.9) 24 (3.3) 17 (2.4)
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Table 3. Summary of key themes extracted from students’ open-ended responses.

Theme

Example

Motivationsfor downloading and using health apps
A desirefor knowledge

Desire to better understand menstrua cycle (fe-
mal e respondents)

Desire to better understand one’s own health,
health behaviors, and mental health, often to help
change behaviors

“My doctors told me to track my period and | kept forgetting to write it on paper,
but | saw a you-tuber use an app to track their period and decided to giveit ago.”
(Female, aged 12 years)

“MyFitnessPal provides every aspect from eating and weight health to physical
health. | also needed an app which provided al of it so | had one place to store my
health and progress.” (Male, aged 13 years)

“What motivated me to download this app and then use it was that | wanted to keep
arecord of my health level, and later to see if the level increased or decreased and
why. This also motivated me to increase my health level and be involved with more

sporting activities” (Female, aged 12 years)

Desireto improve health and health behaviors

Wanting to improve fitness, lose weight, get .
healthy, and improve sleep .
Other motivations .

“Wanted to get more fit.” (Female, aged 12 years)
“Because | am very unactive and unfit.” (Female, aged 12 years)

To be more organized (eg, with health appointments)

«  They only downloaded the app to assist a wearable device to function (eg, Fitbit

app)

«  Others had recommended they download the app and use it
«  Theapp came preinstalled on their phone

Useful features of favorite health apps
Tracking

Tracking awiderangeof healthissuesand behav- «
iors perceived to be an attractive feature of health
apps (eg, tracking steps; sleep; exercise sessions;
thedistance and speed of runsand walks, menstru-
al cycles; and food intake, including detailed
calorie counting and mood)

Providing guidance

Most useful features of health apps describedto
be featuresthat provided guidance on health issues
and behaviors (eg, guidance on workout routines;
healthy foods, including recipesand scanningfood
items; and how to improve mood)

Other useful features

“It counts my exercise, my activity and my steps.” (Male, aged 14 years)

“You can enter what you eat in aday and it will tell you if you need to stop eating
something or eat something.” (Female, aged 13 years)

“Allows meto track my feelings and health.” (Female, aged 14 years)

“The healthy recipesand theway | can scan food itemsto find out if they are healthy
or not.” (Female, aged 13 years)

“The recommended workouts for my age.” (Male, aged 12 years)

“It has designed workouts that you can do and it shows you how to do them.” (Fe-
male, aged 13 years)

Entertainment

Godl setting

Reminders to perform healthy behaviors

Allowing communication or competition with friends

Key Implications for App Development

The findings from the web-based survey found that almost all
adol escent smartphone ownersreported using their smartphones
at least daily (667/725, 92%). Most also reported using mobile
apps on adaily basis (589/725, 81.9%). However, only 35.1%
(252/725) reported daily or weekly use of their smartphonesfor
health purposes. Together, these results support the use of a
smartphone app to engage adol escents; however, they highlight
the need for co-design and end user feedback when developing
health apps to maximize engagement and potential health
benefits.

Students reported sending or receiving text messages and
accessing social networking sites far more frequently than
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making or receiving phone cals. This suggests that text
messages are a key form of communication for this group and
highlightsthat using text-based approaches (eg, appsand SMS)
to deliver remoteinterventionsislikely to be morefamiliar and
potentially more acceptable to adolescents than telephone
call-based approaches.

A desire to better understand their own health behaviors, often
to help improve health behaviors, has emerged as a key
motivation for using health apps. In designing a health app for
this population, providing ways for adolescents to receive
personalized feedback about their own patterns of behaviors
may be important. In line with this, the ability to track health
behaviorsin an app has emerged as adesirable feature.
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Finally, participants reported that very few of their schools
permitted mobile phone use by students at school. The majority
reported only using their smartphones on the way to or from
school, although most did carry their phones with them during
the school day. These insights have important implications for
the design of apps and notification schedules for school-age
adolescents. Although designing an app to collect ecological
momentary assessments of health behaviors multiple times
throughout the day may be a way to elicit a more accurate
recording of health behaviors, these results suggest that such
an approach would be unacceptable (encouraging students to
break their schools’ maobile phone policies) and not feasible for
school-age students. Prompting data entry before or after school
may be a more acceptable approach.

Focus Group

A focus group with adol escents was conducted to gain feedback
and suggestions for app content and design.

Participants and Procedure

Participantswere 12 adol escents recruited viapersonal networks.
Active written consent was obtained from parents and
participants before their participation in the focus group.
Participants attended a 1.5-hour long face-to-face focus group
in January 2019, which was loosely directed by one researcher
(LT) with open-ended and prompting questions.

Participants were shown an example of how the app may display
tracked health behaviors using a prototype design, before being
asked to comment on the example. Participants were then asked
to make suggestions for alternative ways to show this
information, including by drawing their ideas. Participantswere
also asked for their thoughts and suggestions regarding how the
goal -setting section of the app could function and be presented.
The focus groups were audio recorded and transcribed. The
participants received a JB-HiFi gift voucher of Aus $20 (US
$15). Ethical approval was obtained from the University of New
South Wales Sydney Human Research Ethics Committee
(HC17852).

Analysis

Thefocus group datawere transcribed by one researcher (BO).
Using an inductive approach, comments and recommendations
were grouped into themes by oneresearcher (BO), cross-checked

by asecond researcher (LT) and then used to inform refinements
and modifications.

Findings

A total of 12 female adolescents aged between 11.1 and 14.9
years participated in the focus group. All participants lived in
Sydney, Australia. Participants commented that all data entry
features and progress graphs within the app should be clear and
easy to use. They mostly agreed that tracked health behaviors
should beindividually displayed acrossaweek using line graphs
(as opposed to displaying all 6 behaviors of interest on asingle
graph) and that progress graphs should also contain detailed
summary information about health behavior. Examples of ways
in which participants suggested health behavior tracking could
be displayed within the app are available in Multimedia
Appendix 1.
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Most participants emphasized the importance of making goal
setting and achievement a rewarding experience, with the
inclusion of winning an icon, badge, or emoji when reaching a
goa. Many participants also preferred the inclusion of
motivational comments or explanations as to why one should
attempt to reach each health behavior goal. Participants
discussed the idea of competing with friends by sharing their
behavior tracking with others, however, the group disagreed
about whether this would be beneficial or detrimental for
adolescent users. Other commentsincluded ensuring that goals
are easy to input and that the goals suggested by the app are
achievable and easy to fit into pre-existing schedules.

Key Implications for App Development

Beyond design ideas for the display of progress graphs within
the app, key takeaway messages from the focus group included
the need to display progress for each of the 6 health behaviors
of interest separately and provide a detailed summary of user
behaviors. The need for a simple-to-use interface and the
importance of providing rewards within the app to engage
adolescents were also reiterated.

Stage 3: App Development and Beta Testing

The findings from stages 1 and 2 were used to inform the
development of the Health4Life app. Using the MyHealthPA
tool for initial structure and content and incorporating key
recommendations from the formative research described earlier,
an external 1T development company was engaged to produce
a beta version of the Hedth4lLife app. Graphic designs
developed for the Health4life school-based program (eg,
cartoon characters, icons, or fonts) were used to ensure
consistency between the 2 complementary programs.

Initial usability testing of the beta version of the app was first
undertaken, and any technical issues identified were resolved
before the app was reviewed. The reviewers consisted of
academics and clinicians with expertise in adolescent health
behavior change (n=6) and 4 adolescents within the teams
personal networks. Two of these adolescents had also
participated in the focus group. The 2 other adolescents were
males who were unable to participate in the focus group;
however, the research team felt it was important to obtain the
input of male adolescents. Reviewers provided feedback
regarding the final content, usability, acceptability, and appeal
of the program.

Key changesto the betaversion suggested by reviewersincluded
improvementsin the way in which content was displayed within
the app (eg, simplifying health behavior progress graphs, adding
stars on the dashboard to indicate when users reported meeting
recommended health behavior guidelines to help users easily
track progressfor the day and reinforce healthy behaviors) and
minor content changes (eg, removing quotes from celebrities
perceived not to be current enough to be of interest to end users
and adding quotes from current Australian-based celebrities).

The Final Health4Life App

The resulting Health4Life app consisted of the following 6
sections (screenshots are shown in Figure 1).
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Figure 1. Selected screenshots of the Health4L ife app.
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Big 6 health behaviorsfor the current day and amenu to access
all other pages. When users report meeting the recommended
guidelines for a particular behavior, a gold star appears next to
the relevant hedlth behavior. To promote peer-to-peer
communication and education, users are prompted to select a
Health4Life Buddy to help guide them through the app from the
group of 6 core charactersin the school-based program. On the
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dashboard their buddy presents different motivational celebrity
quotes, tips, and prompts to log behaviors.

Diary

This page allows users to record their health behaviors and
mood. For each behavior, users can click an icon to give them
more information about what exactly they are being asked to
enter (eg, what a serve of fruit is or a definition of recreational

screen time). Textbox 1 describes the specific behaviors that
the user can record.
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Textbox 1. Daily behaviors recorded within the Health4L ife app.
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Lifestyle risk behavior and specific behaviors recorded

o  Physical activity
«  Minutes of moderate-to-vigorous physical activity
o Steps (manual entry)

« Diet
«  Number of sugar-sweetened beverages
o Servesof fruit
«  Servesof vegetables

o Number of discretionary food items

« Sleep
«  Bedtime (the previous night)
«  Wake-up time (that morning)
o Recreational screen time

o  Minutes of recreational screentime

e Alcohol use
« If they have drunk any alcohol (yes or no)

«  Number of standard drinks of alcohol (including just asip)

«  Tobacco use
« If they have smoked any tobacco (yes or no)

«  Number of cigarettes smoked (including just a puff)

« Mood

«  How they felt (5-point emoticon scale)

Progress

This section allows usersto view their progressindividually for
each of the 6 health behaviors. Users are also provided with a
summary of their behaviors, which highlights for how many
days in the previous 7 days they have met the recommended
guidelinesfor that behavior. A final progress graph displaysall
6 behaviors together, allowing users to identify ways in which
their health behaviors may be linked.

Goals

This section alows users to complete a guided goal-setting
activity to set specific, measurable, achievable, relevant,
time-bound (SMART) goals for any of the Big 6 behaviors.
Users are prompted to first select the behavior they would like
to set agoal for. They are then presented with 2 to 4 broad goal
options: What they would like to do (eg, do more light physical
activity, do more moderate physical activity). Upon selecting
their broad goal, they were asked, “How would you like to do
it?’" and presented with up to 7 appropriate optionsfor how they
might achieve that goal (eg, go for ajog after school, dance to
music, play a game like soccer, handball, or tag during lunch
or recess at school) and prompted to select How often they would
liketo doit? (once aweek, 2 timesaweek, 3 timesaweek, etc).

https://formative.jmir.org/2021/4/e25513

Rewards

This section allows users to view how many medals they have
received and access information about what they need to do to
earn medals for each health behavior. For each behavior, users
can earn a bronze medal for meeting recommended guidelines
for that behavior for 1 day, a silver medal for meeting the
recommended guidelinesfor 3 daysin arow, and a gold medal
for meeting the recommended guidelines for that behavior for
7 daysinarow.

Menu

In this section, users can access their profile and app settings
along with the following:

« Resources: links and a brief description of web-based
resources users could access for extra information and
additional support to change their health behaviors and
improve their mental health.

- Emergency: contact detailsfor relevant chat and telephone
help lines. Users are instructed to contact one of these
services or contact emergency servicesif they are thinking
about suicide or experiencing a personal crisis.
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Help: link to avideo tutorial on how to usethe Health4L ife
app and details of how to get help with any technical issues
using the app.

Usability and Acceptability Testing

Following the development work described earlier, access to
the Health4L ife app was provided to 3623 intervention condition
students participating in the Health4Life trial. Students were
provided with details on how to access the app via email (ie,
downloading from the relevant app store), and teachers were
asked to encourage studentsto download the app. After logging
on to the app, students were sent daily reminder messages each
evening, prompting them to record their health behaviorsin the
app. The Health4Life tria is a cluster randomized controlled
trial currently being conducted among 6640 students from 71
schools across New South Wales, Western Australia, and
Queendand, Austraia(trial commenced in 2019; full tria details
are given in the study by Teesson and Champion [43]).

Students at independent secondary schoolsin New South Wales
that were alocated to the intervention condition in the
Healthd4Life trial (7 schools in total; ICSEA values ranging
between 1012 and 1139 [65]) were invited to complete a
web-based questionnaire evaluating the HealthdlLife
school-based program and the Health4Life app. Items related
to the app aimed to generate information regarding the usability
and acceptability of the app and included the System Usability
Scale (SUS) [66], avalid and reliable industry standard tool for
measuring the usability of digital tools [67]. Items were
measured on a 5-point scale ranging from strongly disagree to
strongly agree. Participants were also asked to name 1 good
thing and 1 bad thing about the app or to give areason for not
downloading the app. These open-ended responses were coded
and grouped into themes by one author (BO) until saturation
was achieved.

Results

A total of 535 students (535/685, 78.1%) completed the
guestionnaire; of these, 232 (43.4%) reported downloading the
app. Overall, studentsrated the Health4L ife app favorably, with
58.2% (135/232) rating the app as either good or very good and
only 6.9% (16/232) rating the app as poor or very poor.
Approximately half of the participants (127/232, 55%) agreed
or strongly agreed that the app would help people of their age
to change their lifestyle behaviors (17/232, 7.3% disagree or
strongly disagree), and 42.4% (98/232) reported that they would
recommend the app to their friends (42/232, 18.1% maybe;
91/232, 39.2% no).

Responses to the SUS found that most students thought the
Health4Life app was easy to use (124/232, 53.4%), that they
would not need the help of atechnical person to be able to use
the app (135/232, 58.4%), that most people would learn to use
the app very quickly (127/232, 54.7%), that they felt very
confident using the app (122/232, 52.5%), that the app was not
unnecessarily complex (106/232, 45.7%), and that they did not
need to learn a lot before they could get going with the app
(106/232, 45.7%).
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Some participants reported that the app was cumbersometo use
(41232, 17.6%), there was too much inconsistency within the
app (33/232, 14.2%), or the features of the app were not well
integrated (24/232, 10.3%). However, most responses were
neutral for these items (143/232, 61.6%; 109/232, 46.9%;
126/232, 54.2%, respectively). Similarly, only 24.1% (56/232)
of students reported agreeing or strongly agreeing that they
would like to use the app frequently. The app received atotal
average SUS score of 59.5 (SD 14.1), representing OK usability
[68].

Positive things about the app design identified by students
included its esthetic design (eg, “It looks cool”), general
structure of the app, and that it was easy to use (eg, “ It was easy
to understand”). However, negative aspects of the app’s design
highlighted by students included its simplistic design and lack
of advanced features(eg, “1 found it alittle bit basic for afitness
app, as | thought it would have more features’) and the design
of the progress graphs (eg, “I would have liked my data and
rating on my health to be displayed differently so it iseasier to
read”).

App features that students highlighted as positive included the
mobile format (eg, “It is useful to use because it is on your
phone or iPad”) and the ability to track multiple health behaviors
(eg, “It tracks all the different parts to make sure you have a
healthy lifestyle”), set goals, and the reminders sent (eg, “It
gave me helpful notifications to use the app”). The ability to
personalize the app and receive individualized feedback about
health behaviorswas also very well received (eg, “ The app helps
YOU discover YOUR habits and how to change them, with a
supportive character. The overall app is very personalised”).

A common complaint from participants regarding the app’s
featureswasthe need to enter steps manually into the app, rather
than being able to link to a step counter device (eg, “It could
be connected to your phone...and it would count your stepsand
exercise”).

Participants also discussed that remembering their health
behaviors over the course of the entire day can be difficult.
Although some participants found reminders useful, others
expressed that the reminders to use the app were annoying (eg,
“it notifiesme all thetime anditisannoying”). From atechnical
side of things some participants also complained about the app
sometimes freezing or not working properly (eg, “it can
sometimes be a bit glitchy and/or freeze").

Finally, among those participants who did not download the
app, the top reasons for not doing so were not having a phone
or enough phone storage, feeling like they did not need the app
or the Health4Life school-based program was enough, not
knowing that there was an app associated with the Health4L ife
school-based program, or not being informed how to download
it (including that they weretold by their teacher not to download
the app or that they did not have to download it).
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Discussion

Principal Findings

This study aims to describe formative research that led to the
development of the Health4Life app and the initial usability
and acceptability testing. Scoping of the literature identified
key evidence-based BCTSs, such as self-monitoring, goal setting,
and providing prompts and feedback on behavior that were
incorporated into the app design. End user consultationsrevesled
that most adolescents (725/815, 88.9%) owned a smartphone
that they frequently used to access the internet, use apps for
social networking, and send or receive text messages,; however,
health appswereless frequently used, highlighting the need for
co-design to increase engagement. Key app features, such as
progress graphs and rewards, were identified and incorporated
into the app design. Together, these findings led to the
development of the HealthdLife app, a co-designed,
self-monitoring smartphone app, for adolescents that
concurrently targets the Big 6 lifestyle behaviors.

Initial acceptability and usability findings suggest that the
Health4L ife app is an easy-to-use tool with features that appeal
to adolescents. Approximately half of the respondentsincluded
inour feasibility and acceptability testing rated the Health4L ife
app as good or very good and agreed that the app was easy to
use and would help people like them to change their lifestyle
behaviors. These positive perspectives were reiterated in many
open-ended responses from the participants. However, only a
quarter of participants reported that they would like to use the
app frequently and most partici pants expressed neutral attitudes
with regard to the app consistency and integration of features.
Despite previous support for the effectiveness of mobile
phone-based interventions for changing health risk behaviors
[16-20], disparity between perceived acceptability of an app
and actual use has been reported in previous mobile-based
development and eval uation studies[40]. Co-design with young
people and tools to promote active engagement are likely to be
important components of any youth-based app.

Strengthsand Limitations

Formative research that informed the development of the
Health4L ife app had several limitations. First, the reviews of
the literature were not formal systematic reviews. Other useful
featuresto incorporateinto the Health4L ife app may have been
identified if amore comprehensive review of the literature was
conducted. However, thefeaturesthat were included in the app,
to encourage either health behavior change or engagement (eg,
self-monitoring, goal setting, personalized feedback, or rewards),
have a strong theoretical and empirical evidence baseto support
their use. Another limitation wasthat the end user consultations
only included students from metropolitan areas and involved
mainly female participants, with no males participating in the
focus group. Different perspectives and ideas for app content
presentation may have been generated if more males and
students from nonmetropolitan areas had been recruited. The
full trial of the Health4L ife program is currently underway and
will allow us to evaluate the acceptability and effectiveness of
the Health4Life app in a broader sample of gender-diverse
adolescents (N=6640) [43]. Furthermore, because of limited
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time and resources, coding and grouping of qualitative datawas
completed by only one researcher.

Although very few participants reported negative views of the
usability of the app, it is clear that there is some room for
improvement, given the less-than-optimal average SUS total
score abtained (59.2, which reflects a D grading and OK
usability). Results from the SUS are displayed in Multimedia
Appendix 2. However, similar scores have been reported for
other mHealth apps with comparable features (eg, goal setting,
rewards, and diaries for health behaviors) when reviewed by
adolescentsin several European countries[69]. It is also worth
noting that the SUS score means that receiving al neutral
responseswill result in ascore of 50 and fail grading. Our score,
in part, reflects ahigh proportion of neutral responses received.
Although these neutral responses may represent genuine neutral
perspectives, research has shown that participants may use a
midpoint response when they do not understand an item or if
the item isambiguous or socially undesirable [70]. In addition,
questions offering neutral midpoints decrease responsereliability
and measurement quality in children and adolescents [71-75].
As such, the SUS responses from our sample of those aged 11
to 14 years may need to be interpreted with caution.

This formative research generated important insights into the
devel opment and implementation of health appsfor adol escents.
Additional customization with regard to the timing and
frequency of reminder notifications may be important when
trying to strike the right balance between enough reminders to
effectively engage users and too many so that users are put off
and choose not to access or disengage with the app. Participants
inour initial examination of the feasibility and acceptability of
the Health4Life app received a single notification via email,
alerting them to the app and how they could accessit. However,
anecdotally, it emerged that a large proportion of students did
not frequently check their school email addresses, which they
were required to use as their primary email contact in the trial.
Teachers were encouraged to mention the app to students and
encourage them to download it and were provided with an
example classroom activity they could conduct using the app.
However, implementation of these activitieswas at the teacher’s
discretion and results from our feasibility and acceptability
testing showed that many teachers did not mention the app to
students or in some cases discouraged their students from
downloading it. Alternative modes of communication (eg, SMS
text messaging) or parental engagement may be needed to
effectively reach most students outside of the school
environment and working more closely with teachersto address
any concerns they might have in encouraging their students to
download and use an app like the Health4L ife app.

Finally, the feasibility and acceptability of the app was tested
only among a subsample of participants who were al from
independent secondary schools in the metropolitan regions of
New South Wales. The full trial of the Health4Life program
will evaluate the effectiveness of the school-based program and
smartphone app at targeting the Big 6 risk behaviorsamong this
subsample and students from 2 other states, including
independent, public, and Catholic schoolsin both metropolitan
and regional locations. Assuch, it isone of the largest and most
diverse samples of Australian adolescents. This will enable us
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to examine the ways in which usersinteract with the app, how
different patterns of use or nonuse might influence health
behavior change outcomes among users, and how this might
differ for different types of users.
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to simultaneoudly target the Big 6 lifestyle risk behaviors [28].
By reinforcing key learning from the school-based program
outside of the classroom and allowing studentsto receive regular
and individualized feedback about their own health behaviors,

the HealthdLife app has the potential to efficiently and
effectively modify important risk factors for chronic disease
among young people.

Conclusions

The HedthdlLife app is the first mobile app intervention
specifically designed with, and for, adolescentsto concurrently
addressthe Big 6 risk behaviors. Designed in collaboration with
adol escents and experts and adopting amultiple health behavior
change approach, it has the potentia to efficiently and
effectively modify important risk factors for chronic diseases
among young people.

As part of the Health4Life initiative, the Health4Life app is
provided in conjunction with the Health4lLife school-based
program to all grade 7 students, regardless of their engagement
in the Big 6 risk behaviors. To our knowledge, this is the first
time such an app will be used to support aschool -based program

The next important step is to establish the effectiveness of the
Health4L ife intervention, including the Health4Life app. A
cluster randomized controlled tria is currently underway in 71
schools across Australia to evaluate whether HealthdLife is
more effective than health education as usua in delaying the
uptake of alcohol and tobacco use, reducing sedentary
recreational screen time, reducing the decline in
moderate-to-vigorous  physical  activity, reducing the
consumption of sugar-sweetened beverages, and improving

sleep [43].
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