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Abstract

Background: More than one-fourth of Australian adolescents are overweight or obese, with obesity in adolescents strongly
persisting into adulthood. Recent evidence suggests that the mid-teen years present a final window of opportunity to prevent
irreversible damage to the cardiovascular system. Aslifestyle behaviors may change with increased autonomy during adol escence,
thislife stageisanideal timeto intervene and promote healthy eating and physical activity behaviors, well-being, and self-esteem.
As teenagers are prolific users and innate adopters of new technologies, app-based programs may be suitable for the promotion
of healthy lifestyle behaviors and goal setting training.

Objective: This study aims to explore the reach, engagement, user experience, and satisfaction of the new app-based and
Web-based Health Onlinefor Teens (HOT) program in asample of Australian adolescents above a healthy weight (ie, overweight
or obese) and their parents.

Methods: HOT is a 14-week program for adolescents and their parents. The program is delivered online through the Moodle
app-based and website-based learning environment and aims to promote adolescents' lifestyle behavior change in line with
Australian Dietary Guidelines and Australia’s Physical Activity and Sedentary Behaviour Guidelines for Young People (aged
13-17 years). HOT aims to build parental and peer support during the program to support adolescents with healthy lifestyle
behavior change.

Results: Datacollection for this study is ongoing. To date, 35 adolescents and their parents have participated in one of 3 groups.

Conclusions: HOT isanew online-only program for Australian adolescents and their parents that aims to reduce cardiovascular
diseaserisk factors. Thisprotocol paper describesthe HOT programin detail, along with the methodsto measure reach, outcomes,
engagement, user experiences, and program satisfaction.

Trial  Registration: Australian New  Zealand Clinical  Trials Registry = ACTRN12618000465257,
https://www.anzctr.org.au/Trial/Registration/Trial Review.aspx71d=374771

International Registered Report Identifier (IRRID): DERR1-10.2196/13340

(JMIR Res Protoc 2019;8(10):e13340) doi: 10.2196/13340
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Introduction

The lssue: Adolescent Obesity

At present, more than one-fourth of Australian adolescents aged
14 to 17 years are overweight or obese, which is significantly
higher than 20 years ago [1]. High body mass index (BMI) in
adolescence is difficult to reverse and persists into adulthood
[2-5]. Previous findings from the American Bogalusa Heart
Study, alongitudinal study with amean follow-up of 17.6 years,
showed the prevalence of obesity in adulthood was 86% for
men and 90% for women among adolescents who had been
obese between the ages of 15 and 17 years [4]. Adolescent
obesity isassociated with considerable short-term and long-term
health consequences, such asincreased risk of heart disease and
diabetes[6,7]. Theserisk factors have also been shown to track
into adulthood [2], which, in addition to the risk of being an
obese adult, indicate a double burden of adolescent obesity on
cardiovascular disease risk.

Why Target Adolescence?

Adolescence is a period of transition during which autonomy
and independence increase. During this life stage, autonomy
over food choice [8] and influence from peers can contribute
to overweight risk behaviors, including unhealthy diets,
insufficient physical activity, and excessive sedentary time
[9,10Q]. Parent behaviors, healthy homefood environments[11],
peer support from friends [12], and social norms [13] can each
influence adolescent lifestyle behaviors and are important to
consider in devel oping interventionsfor this population. Typical
changes to diet during adolescence include a decrease in
breakfast consumption and increased frequency of snacking,
fast food consumption, and eating outside of the home
environment [14-16]. As a result, diet quality declines from
childhood to adolescence [17]. Activity changes include a
decreasein physical activity (especially in girls) and an increase
in sedentary time [14,18,19]. Aslifestyle behaviors are pliable
and behaviors formed during adolescence have been shown to
track into adulthood [3,14], it isimportant to intervene during
this time to promote healthier behaviors. It has been recently
suggested that mid-teen years represent a tipping point as the
window of opportunity to prevent irreversible damage to the
cardiovascular system caused by unhealthy lifestylefactorsand
excess BMI may close after thistime [20].

Adolescents and Technology-Based Programs: The
Evidence Gap

Adolescents are early adopters of technology and generally are
innately accepting of innovative methods of communication
and learning. In 2015, it was estimated that 65% of Australian
teenagers aged 14 to 17 years used a mobile phone to access
the internet, 74% used a computer to access the internet, and
80% had a smartphone [21]. Moreover, Australian adol escents
aged between 15 and 17 years are the highest proportion of
internet users (98%) [22]. Online programs have the capacity
to achieve greater reach than face-to-face programs, as
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participants can beincluded irrespective of geography or means
of transport to a physical location [23]. Although online-only
programs exist for adult weight management [23], there is a
paucity of online-only programs for secondary prevention of
obesity in adolescents [24].

The Health Online for Teens Program

A new program, Health Online for Teens (HOT), is the first
Australian online-only, expert-supported group intervention
involving parental and peer support for obesity prevention in
adolescents. HOT isunderpinned by theories of behavior change
and self-determination and recognizes the importance of
engagement in lifestyle choices at acritical, yet pliable, period
of transition. Covering the key areas of overcoming peer
pressure, maintaining ahealthy diet, and being physically active
as well as emotiona well-being, HOT provides opportunities
for teens (and their parents) to gain improved lifestylesthrough
goal setting and peer and expert support.

Study Aims

The objective of this study is to determine the feasibility of a
new online healthy lifestyle program (HOT) to improve
lifestyle-related behaviorsin asample of Australian adolescents
above a healthy weight. Specificaly, this study aims to (1)
obtain feedback from a sample of overweight or obese teens
who will be asked to discuss the content, features, and design
of HOT and (2) determine the feasibility of HOT through pilot
testing in a sample of up to 45 adolescents and collecting data
on recruitment, retention, and engagement over the course of
the 14-week program. This publication describes the study
methods and rationale to achieve these research aims.

Methods

Design and Resear ch Objectives

This study isanonrandomized intervention feasibility trial [25]
that aims to assess the acceptability, demand, implementation,
and practicality of the HOT program. Accordingly, thereis no
control or comparator group in this study. The research protocol
was prospectively registered with the Australian New Zealand
Clinical Trials Registry (ACTRN12618000465257) on March
29, 2018. Ethics approval for this study was granted by the
Flinders University Social and Behavioural Research Ethics
Committee on March 21, 2018 (Project number 7896; Health
Online for Teens. An Australian technology-based lifestyle
program for overweight adolescents).

This paper reports the protocol of intervention and evaluation
of HOT in line with the Standard Protocol Items:
Recommendationsfor Interventional Trials (SPIRIT) checklist
(Multimedia Appendix 1) [26,27]. The findings of the study
will be reported according to the Transparent Reporting of
Evaluations with Nonrandomized Designs Statement [28].
Textbox 1 outlines the research objectives of this feasibility
study.
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Textbox 1. Research objectivesin the Health Online for Teens (HOT) feasibility study.

behaviors, and self-perception (outcome eval uation)

«  Toassessengagement and use of the HOT program and its components and Health Online for Teens chat-bot (HOT-BOT) by teenage participants
«  Toassess engagement and use of HOT and parent resources by parents or caregivers of the participants
«  To determine the reach of HOT recruitment and representativeness of the target population

. To determine the effectiveness of the program to support teenagers to achieve healthy lifestyle goals and improve weight, diet and activity

«  Todetermine program satisfaction and process eval uation data from participants

«  To conduct focus groups and/or interviews to deeply explore the participants HOT experience, thoughts on the content, appearance and design
of the program and its elements, and barriers or enablers to engagement

Population

Australian adolescents will be recruited from the community
through socia media advertising. Adolescent participants
express interest to participate in the study through an online
survey administered through Qualtrics (Qualtrics). Qualtricsis
an online survey tool that is supported by the researchers’ host
institution. Adolescents expressing an interest to participate will
be screened against several inclusion and exclusion criteria.
Eligible adolescents include girls and boys, aged between 13
and 17 years at enrollment, who are above a healthy weight for
their age and gender, not pregnant or breastfeeding, with access
to Wi-Fi at home. Eligible parents or caregivers of included
adolescents can be of any age, and typically, 1 to 2 parents or
caregivers are anticipated to be included for each adolescent.
Adolescent participants will be identified as above a healthy
weight (overweight, obese, and morbidly obese) using
self-reported height and weight and weight status from BMI
(International Obesity Task Force [IOTF] extended criteria)
[29]. Groups are planned to commence when there are a
minimum of 10 eligible adolescent and parent dyads who
provide their consent to participate. Parents will provide
informed consent for themselves and their child to participate,
and children will provide informed assent to participate in the
form of scanned hardcopy consent forms, electronically signed
sheets, or upon commencement of baseline surveysadministered
online. Copies of participant information sheets and consent
and assent forms are provided in Multimedia Appendix 2 as per
the SPIRIT Checklist [26,27].

Intervention

The online HOT program aims to support overweight or obese
adolescentsto improvetheir lifestyle, through setting goalsand
making sustainable changes to diet and activity patterns. The
HOT program aims to improve knowledge on healthy diet,
activity, and emotional well-being and build skills and capacity
for teens to plan ahead, set their own goals, and reflect and
evaluate on their progress. The HOT program encourages
participants to seek support from parents and peersto facilitate
ahomeimprovement, which is supportive of ahealthy lifestyle
and self-esteem.
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The HOT program has a number of principles that inform
program targets and strategies that are promoted to achieve the
targets (Table 1). These targets are underpinned by national
guidelines[30-32] and other evidence-based recommendations
[33-36]. The HOT program aso aims to build capacity and
resilience in teenagers to identify barriers toward a heathy
lifestyle, plan ahead, and take small steps and sustainable
changes to overcome these. The HOT program incorporates a
number of behavior change techniques[37] including providing
information on consequences of behavior in general, providing
normative information about others' behavior, goa setting
(behavior); barrier identification or problem solving, prompting
self-monitoring of behavior, prompting afocus on past success,
providing information on where and when to perform the
behavior, providing instruction on how to perform the behavior,
using of follow-up prompts, planning social support or socia
change, and relapse prevention or coping planning.

Goal setting is a key element of HOT, and athough HOT
participants set their own goals around diet and activity and
monitor their progress, HOT aims to address common adverse
behaviorsfor adolescents, including skipping breakfast, frequent
fast food intake, high levels of sedentary behavior, and low
levelsof physical activity, by encouraging individual goal setting
inthese areas. HOT employsthe use of SMART goals[39] that
are specific, measurable, achievable, realistic, and time bound.
An outline of each week of the program, including the context
for individuals to conceptualize their own SMART goals, is
presented in Table 2. In addition to HOT sessions that are
accessed through Moodl e, a supportive and motivational chatbot
(HOT-BOT) is built into the HOT program to collect
information on teen goals and prompt them to complete the
program tasks for the week, set their goals, and reflect on their
progress. HOT-BOT is delivered through Facebook M essenger
and operates on the Chatfuel platform [40]. Facebook Messenger
was selected for the HOT-BOT, as Facebook is widely used
and accepted by both adolescents and their parents. The
Facebook Messenger platform is also compatible with the
chatbot technology, whereas other socia media platforms
commonly used by adolescents do not support this technology
(eg, SnapChat and Instagram).
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Table 1. Health Online for Teens (HOT) lifestyle behavior principles, targets, and strategies for adolescents.

Moores et d

Domain HOT principles HOT targets HOT strategies References
Diet Eat awide range of core Aimto eat thefollowing: 2  Plan healthy mealsand snacksahead Australian Dietary Guide-
foods every day based on servesof fruitsper day; 5 of time; Take a packed lunch to lines (ADG) [31] and the
the Australian Guide to serves of vegetablesper day; school; Includefruitsand/or vegetae  AGHE [32]; Larson et al,
Hedlthy Eating (AGHE) Wholegrain and wholemeal  blesin every meal; Get involved in 2007 [38]
cereal-based products food planning, shopping, prepara-
(bread, pasta, rice, and cere-  tion, and cooking; Try healthy
as); Low-fat dairy and lean recipes; Encourage family meals
mest products
Diet Limit discretionary foods ~ Aim to limit the number of  Choose fruits and vegetables as ADG [31] and the AGHE
and choose healthy snacks  discretionary foods each snacksand swap discretionary foods [32]
instead week (chips, chocolates, muesli, and
snack bars) for healthy snacks; Plan
snacks ahead of time and pack
healthy snacks for school and other
daily activities
Diet Replace sweetened soft Aimtodrink 2 L of water ~ Pack awater bottle with you wher-  ADG [31] and the AGHE
drinks, sportsdrinks, energy  per day and avoid sweetened  ever you go; Refill at water foun-  [32]; Healthy Kids (NSW
drinks, flavored milk, and  beverages (cordial and soft  tainsat school and when onthego; Health) [33]
cordial with water drinks) On hot days, freeze water overnight
for arefreshing drink during the day
Physical activity Be active every day Aimtodoat least 1 hour of Incorporate physical activity inev-  Australia’'s Physical Activity
moderate to vigorousinten-  eryday life; itisfunandagreatway and Sedentary Behaviour
sity physical activity every  to spend time with people. Guidelines [30]
day
Physical activity Be active every day Aimtoinclude strengthen-  Include activitiesthat build strength  Australia’s Physical Activity
ing exercisesinphysical ac- for strong muscles and bones; these and Sedentary Behaviour
tivity at least 3 times per do not need to be gym-based. Guidelines [30]
week
Sedentary behavior  Minimizetime spentlooking Aim for no more than 2 Plan specific periods of time for Austraia’sPhysical Activity
at screens (eg, TV, phone,  hoursin screen-based activi-  watching TV and using other screen  and Sedentary Behaviour
computer, and i Pad) ties (outside school hours  devices; Plan for activeand outdoor  Guidelines [30]
and not including home- activitieswith friends over watching
work) TV and playing computer games;
Choose active travel options where
possible
Sedentary behavior ~ Minimize sedentary time Limit prolonged periodsof ~ Try to get up and moveregularly  Australia sPhysical Activity
sitting (>30 min) when at home and when possibleat  and Sedentary Behaviour
school Guidelines [30]
Sleep Get plenty of sleep each Aimfor 8-10 hoursof quali- Avoid using screensinthebedroom Nationa Sleep Foundation
night ty sleep per night and avoid screen use just before (US) [34]; Austraian Centre
bedtime; Establish arelaxing bed-  for Educationin Sleep [36];
time routine Better Health Channel (Vic
Health) [35]
Well-being Develop and maintain posi- Treat otherswith respect in  Treat otherswith respectintheway __a
tive relationships with self, theway you would liketo  you would like to be treated; Listen
family, friends, and peers ~ betreated; Listento and re-  to and respect others' points of
spect others' pointsof view; view; Suggest solutionsto problems
Suggest solutionsto prob-  and be encouraging; Avoid toxic
lems and be encouraging; relationships—online and in real
Avoid toxic relation- life; Increase self-awareness and
ships—onlineand in real learn principles of mindfulness
life; Increase self-awareness
and learn principles of
mindfulness
Well-being Be apositiveinfluenceand Encourage and support Encourage and support healthy be- —
encourage healthy behaviors  healthy behaviors; Bearole haviors; Be arole model for others,
in others model for others; Shareen-  Share enthusiasm and positivity for
thusiasm and positivity for  healthy lifestyles
healthy lifestyles
3Not applicable.
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Table 2. Health Online for Teens (HOT) program outline.

Moores et d

Time Weekly session content Weekly activities

Week Daysin Daysto go

Preprogram  -7to0 99 to 105 N/A2 evaluation and reflection Preprogram evaluation

1 1lto7 93t0 98 Introduction and welcome—Ilive session: What is  Rules of communicating in HOT—dos and don’ts
HOT? of participating in forums and chats; Introduction

to your HOT group (forum)

1 1to7 93t0 98 How to find your way around HOT; To do: introduction to your HOT group (forum)

1 1lto7 93t0 98 Introduction to HOT Targets (Table 1) Health Onlinefor Teens chatbot (HOT-BOT) setup

2 8to 14 851091 Nutrition: how your diet impacts health; Introduc- To do: Healthy Eating Quiz [41] and forum discus-
tion to the Australian Guide to Healthy Eating and  sion of results
the Australian Dietary Guidelines

2 8to 14 85t0 91 Activity: what is physical activity and sedentary ~ To do: keep aphysical activity and screen time di-
behavior? ary

2 8to 14 85t091 Well-being: benefits of peer and parental support  HOT-BOT check in

2 8to14 85t091 Making changes: setting SMART (Specific, Mea
surable, Achievable, Redlistic, and Timely) goals
and changing behaviors

3 15t021 7810 84 Nutrition: the 5 core food groups and the other To do: keep adiary of what foods you normally eat
discretionary foods and complete the food group ~ on aweekend day and weekday
quiz

3 15t021 7810 84 Activity: what are the physical activities and To do: reflect on how much activity you do each
sedentary behavior guidelines day; compare weekday with weekend day

3 15t021 78t0 84 Well-being: finding and giving support and support-  To do: identify barriersto healthy eating and possi-
ive environments ble solutions

3 15t021 7810 84 Making changes: what are barriersand what are My goals: set aSMART goal to be more physically
enablers? active

3 15t021 78t0 84 HOT-BOT check in

4 221028 71to 77 Nutrition: healthy dietary fats Todo: reflect on your diet on weekend/nonweekend

days: how does it compare?

4 221028 71to 77 Activity: benefits of physical activity My goals: set aSMART goa to try anew physical

activity with afriend or family member

4 22t028 71to 77 Well-being: what is body image HOT-BOT check in

4 221028 71to 77 Making changes: reviewing your goals: are they
SMART?

5 29t0 35 64 to 70 Nutrition: importance of breakfast; healthy break- To do: body functionality writing task (modified
fast ideas from [42])

5 29t0 35 64 to 70 Activity: barriersto physical activity (busy lives, My goals: set a SMART goal to: eat a healthy
neighborhoods, and safety) and tips for exercising breakfast and try a physically active aternative to
safely in the neighborhood watching TV or playing videogames with afriend

5 29t0 35 64to 70 Well-being: positive body image HOT-BOT check in

5 29t0 35 64 to 70 Making changes: being realistic

6 36t0 42 57 to 63 Nutrition: healthy lunches and snacks for school My goals. set a SMART god to: improve lunches

and snacks for school this week and try anew
strengthening exercise

6 36t0 42 57 to 63 Activity: strength building activities and what HOT-BOT check in
makes us strong

6 36t0 42 57 to 63 WEell-being: physical activity and health and mental
well-being

6 36t0 42 57 to 63 Making changes: goal setting review
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Time Weekly session content Weekly activities
Week Daysin Daysto go
7 43t0 49 50 to 56 Nutrition: proportion of food groupsin balanced My goals: set a SMART goal to: cook dinner for
dinner meals and healthy recipe videos your family one night this week and reduce screen
time this week
7 43t0 49 50 to 56 Activity: strategiesto reduce (honhomework) screen  HOT-BOT check in
time
7 43t0 49 50 to 56 Well-being: building resilience
7 43t0 49 50 to 56 Making changes: building on your goals
8 50 to 56 43t0 49 Nutrition: choosing healthier takeaway foods To do: watch the Dove real beauty campaign and
think about how the media can control what we see
8 50 to 56 431049 Activity: do you spend too much time attachedto  To do: find and appraise a source of nutrition or
devices (eg, checking social mediaand texting)?  physical activity advice on socia media
8 50 to 56 43t0 49 WEell-being: how can media/social mediamakesus My goals. set aSMART goal to: choose a healthier
feel and why? takeaway meal and use social medialessthisweek
8 50 to 56 431049 Making changes: review at the halfway point HOT-BOT check in
9 57063 36t042 Nutrition: choose water over sugary drinks To do: sugar drinks quiz
9 571063 36t042 Activity: choose active transport over inactiveop-  To do: keep a sleep diary this week
tions
9 57 t0 63 36to 42 WEell-being: being cyberaware and being safeonline My goals: set a SMART goal to: drink more wa-
ter/less soft drink and take an active transport option
9 571063 36t042 Making changes: how to stay motivated HOT-BOT check in
10 641070 29t0 35 Nutrition: label reading and selecting items To do: read labels of some common
foods/snackg/drinks at home
10 64to 70 29t0 35 Activity: what are the sleep recommendations My goals: set aSMART goal toimproveyour sleep
10 64to0 70 2910 35 WEell-being: overcoming peer pressure HOT-BOT check in
10 64to 70 29t0 35 Making changes: how to cope with relapse
11 71t0 77 221028 Nutrition: healthy and easy food swapsat homeand To do: complete the sleeping habits checklist quiz
away and recipe modification
11 71t0 77 221028 Activity: sleeping habits and sleep hygiene My goals. set a SMART goal to choose arecipe
and make it healthier
11 71t0 77 221028 WEell-being: increasing your self-awareness HOT-BOT check in
11 71to 77 221028 Making changes: how to prevent relapse, healthy
eating at parties and celebrations
12 78to 84 15t021 Nutrition: why we eat—hunger and satiety, mindful  To do: reflect on why you eat (mindless eating re-
eating flection task)
12 7810 84 15t021 Well-being: self-awareness and mindfulness To do: eat ameal mindfully and intuitively
12 7810 84 15t021 Making changes: sustainability and long-term My goals. set a SMART goal to make changesto
changes your sleep routine
12 78t0 84 15to 21 HOT-BOT check in
13 85t0 91 8to 14 Nutrition/activity/well-being: Review of HOT tar- To do: mindful physical activity exercise
gets; Lifestyle behaviors can be related to each
other; Bringing all these behaviorstogether to have
and maintain a healthy lifestyle
13 85t0 91 8to 14 Making changes: maintaining healthy lifestyle My goals. set SMART lifestyle (diet and activity)
changes and relationships goals you want to maintain after HOT
13 85t0 91 8to 14 To do: think about how you can maintain goals and
HOT target behaviors (identify barriers and en-
ablers)
13 85t091 8to14 HOT-BOT check in
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Time Weekly session content Weekly activities
Week Daysin Daysto go
14 93t0 98 1to7 Program review—what haveweall achieved?—live To do: Healthy Eating Quiz and reflection on diet
session changes during HOT
14 93t0 98 1to7 How far have we come and where to from here To do: review of goalsfor after HOT
14 93t0 98 1lto7 Where to get hel p/support after HOT HOT-BOT goodbye
Postprogram 99 to 105 -7t00 N/A evaluation and reflection Postprogram evaluation

3N/A: not available.

Program Access

Adolescents participating in HOT will be loaned an iPad Mini
for the duration of the project. The iPad is configured with the
appsrequired for the project (Moodle and Facebook M essenger)
and will be delivered to the adol escents approximately 1.5 weeks
before they start the program. On safe return of equipment at
the end of the program, families will receive an Aus $50 gift
card for either Apple iTunes/App Store or Coles Myer in
recognition of their contribution to this study. Adolescents will
be provided with their HOT login and will be ableto login to
Moodle from any other device asthey wish. Parentswill not be
loaned any device during HOT but will be given a login to
access HOT for themselves using their own personal devices
(smartphone or tablet) or computer (desktop or laptop). Parents
and adolescents will have access to the same HOT content;
however, there will be separate spaces for parents and
adolescents to connect with their peers through a discussion

Table 3. Primary and secondary outcomes and their assessment.

forum. In addition to HOT sessions, parents will have access
to specifically tailored information including supporting your
teen to meet HOT targets, communicating with your teen, your
teen and body image, healthy lifestyle guidelines for adults
(diet, activity, and sleep), and a collection of additional parent
resources (Web links).

Evaluation

A mixed-methods approach comprising quantitative and
qualitative evaluation will be used to evaluate the feasibility of
HQOT. This project aims to evaluate the feasibility of HOT,
including population characteristics (program reach), program
outcomes (indication of program effectiveness), processes
(program implementation), engagement (program use), and
acceptability (program satisfaction) measures. A summary of
measures and the time of assessment are described in
Multimedia Appendix 3. Specific primary outcomes and
secondary outcomes of interest are listed in Table 3.

QOutcomes Assessment method

Time point

Primary outcomes

User engagement (adolescents and parents)
with the program

Adolescent self-reported weight status

Secondary outcomes

Adolescent diet behavior

Adolescent physical activity behavior

Adolescent sedentary behavior

Adolescent self-perception

Parent and adolescent program satisfaction

Parent and adolescent program satisfaction

Access of 14 program sessions, expressed as a proportion
of content covered as measured by Moodle metrics

Height and weight used to calculate BM1z2[43] and Inter-
national Obesity Task Force extended weight status [29]

Children's Dietary Questionnaire [44] and Serves of Core
Foods [45]

7-day 24-hour accelerometry, GENEActiv Original wrist-
worn accelerometer [46] on nondominant hand [47] and
Adolescent Physical Activity Recall Questionnaire [48]

7-day 24-hour accelerometry, GENEActiv wrist-worn ac-
celerometer [46] on nondominant hand [47] and Adol escent
Sedentary Activity Questionnaire [49]

Harter self-perception profile for adolescents [50]

Purpose-designed questionnaire

Qualitative interviews

From the start to the end of the pro-
gram (14 weeks)

Change from preprogram (enroll-
ment) to postprogram (after 14-
week intervention)

Change from preprogram (enrol-
ment) to postprogram (after 14-
week intervention)

Changefrom preprogram to postpro-
gram (after 14-week intervention)

Change from preprogram (enroll-
ment) to postprogram (immediately
after a 14-week intervention)

Change from preprogram (enroll-
ment) to postprogram (immediately
after a 14-week intervention)

Postprogram (immediately after the
14-week intervention)

Postprogram

3BMIz: body mass index z-score.
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Quantitative Evaluation: Outcomes

Program outcomeswill be determined through pre-post program
changes in lifestyle behaviors associated with increased
cardiovascular risk and obesity (weight, diet, physical activity,
and sedentary screen time) as well as changes in adolescent
self-perception domains and overall self-esteem. Adolescents
will be asked to complete online preprogram and postprogram
semiquantitative surveys that assess key lifestyle behaviors.
Self-reported adolescent height and weight will be used to
calculate BMI z-score [43] and IOTF extended weight status
categories [29]. Child diet will be measured by the Children's
Dietary Questionnaire [44] and estimation of Serves of Core
Foods [45], which will be compared with Australian Dietary
Guidelines [31] and recommended serves of core and
discretionary foods as per the Austraian Guide to Healthy
Eating [32]. Objective measurement of physical activity and
sedentary timewill be collected by 7-day 24-hour accelerometry,
GENEACctiv Origina wrist-worn accelerometer [46] on
nondominant hand [47]. Total time spent in sedentary, light,
moderate, and physical activity will be explored. Additional
activity data will be collected using the Adolescent Physical
Activity Recall Questionnaire [48] and Adolescent Sedentary
Activity Questionnaire[49]. Activity behaviors before and after
the program will be compared with Australia’s Physical Activity
and Sedentary Behaviour Guidelines for Young People (aged
13-17 years) [30]. Self-perception and self-esteem will be
collected using the Harter self-perception profile for adolescents
[50]. This tool explores 8 specific self-concept domains:
scholastic competence, athletic competence, social competence,
physical appearance, behavioral conduct, close friendship,
romantic appeal, and job competence, aswell asaninth subscale
that reports global self-worth [51].

Quantitative Evaluation: Engagement and Program
Satisfaction

Usage of the program will be measured using metrics, together
with program satisfaction evaluation will inform adolescent
engagement with the program elements and its acceptability.
Data on program engagement for both parents and teens will
be obtained from the online metrics collected by Moodle and
Chatfuel, where applicable. Usage metrics will include weekly
sessionsviewed (n, %), total number of hits (n), average number
of hits per week (n, %), number of individual sessions on
Moodle (n), number of forum posts (n), and number of chatbot
weekly check-ins completed (n, %).

Parent and adolescent satisfaction with the HOT program will
be explored by a purpose-designed questionnaire that is
distributed postprogram.

Quantitative Evaluation: Data Management and Analysis

Participantswill beallocated uniqueidentification (ID) numbers
at enrollment, and all data collected will be recorded against
this ID number; hence, evaluation data will be deidentified for

https://www.researchprotocols.org/2019/10/€13340

Moores et d

research purposes. All questionnaires will be completed online
through Qualtrics. The collection of evaluation data online has
considerable advantages by avoiding manual data entry by
research staff, minimizing dataentry errorsand staff time. Direct
data entry also enables the research team immediate access to
the data by downloading directly to IBM SPSSv23 (IBM Corp).
As there is no control group for this hedthy lifestyle
intervention, preprogram and postprogram changesin lifestyle
measures and child anthropometric data will be reported
descriptively. Continuous data will be analyzed in SPSS and
reported as means (95% CI lower limit to upper limit) or
medians (interquartile range), as appropriate, and categorical
datawill bereported asn (%). Repeated-measures paired t tests
will be used to analyze changes in outcomes over time for
parametric data, whereas the Wilcoxon signed-rank test will be
used for paired pre-post nonparametric data. The apha value
will be set at .05. The proportion of adolescents meeting
recommendationsfor diet, physical activity, and sedentary time
as per Australian Guidelines [30] before and after the program
will also be described. Finally, associations between program
engagement and participants characteristics and program
outcomes will be explored.

Qualitative Analysis: Data Collection and Analysis

On completion of HOT, parents and adol escents may beinvited
to participate in an interview or focus group to more deeply
explore user experience in HOT. Qualitative semistructured
interviews and/or focus groups will be conducted face-to-face
for those living in the Adelaide area or over the phonefor rural,
remote, and interstate participants. Interview schedules will
broadly aim to explore the user experience and usefulness of
HQOT for both adolescentsand their parents. Interview questions
will probe experiences for adolescents and their parents and
will aim to capture what participants were seeking when they
enrolled into HOT (including perception of lifestyle problems
and their severity), what changes they have made to their
lifestyle as aresult of participating in HOT, what challengesto
making behavior changes were encountered when participating
in HOT, and what additional content and/or support would have
helped to get more out of the HOT program, including to make
suggested lifestyle behavior changes. A more detailed indicative
interview scheduleis presented in Table 4. It is anticipated that
these participant interviews will elucidate suggestions for
improvement of HOT, including HOT content and program
delivery to optimize user’s experience and satisfaction.

Qualitative semistructured interviews and/or focus groups will
be audio-recorded and transcribed verbatim. Datawill be entered
and coded in NVivo version 10 qudlitative dataanalysis software
(QSR International Pty Ltd) and analyzed thematically. All data,
including qualitative data, will be deidentified and stored in a
secure, password-protected drive with access only available to
the research team members.
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Table4. Indicative questions for parents and adol escents following participation in Health Online for Teens (HOT).

Domain

Questions for parents

Questions for adolescents

Introduction

Moativations for enrollment

Lifestyle changes

Influences

Parent role

Experiences with HOT

Time spent on HOT

Canyoutell meabit about yourself and your family?; How
would you describe your relationship with [adolescent
name]?; How would you describe your family lifestyle?
(promptsfor lifestyle behaviors: diet, physical activity,
sedentary behavior, sleep, wellbeing)

Canyou tell mealittle bit about how you became involved
in HOT? (prompt: whose ideawas it to be involved; how
did you feel); Can you tell me about what you expected
HQOT to be like?; What was [adolescent name] hoping to
get from HOT?, Can you tell me about [adol escent name]'s
health?

How motivated do you think [adolescent name] was to
make changes during HOT?; How would you describe
[adolescent name]'s lifestyle before HOT? (prompts for
lifestyle behaviors: diet, physical activity, sedentary behav-
ior, sleep, wellbeing); Do you think that there have been
changes to [adolescent name]’s lifestyle during HOT?
(promptsfor lifestyle behaviors: diet, physical activity,
sedentary behavior, sleep, wellbeing); Can you tell me how
HOT has impacted your family lifestyle? (prompts for
lifestyle behaviors: diet, physical activity, sedentary behav-
ior, sleep, wellbeing); Follow-up probing questions related
to making changes: Were there things which helped you
to make these changes? Were there any things which made
it harder for you to make the changes you wanted?

Can you tell mewho you think [adolescent name] looksto
for healthy lifestyle advice?

What do you think your rolewasin HOT?, What are some
examples of how you helped support [adolescent name]
during HOT?; Can you describe to me what you think a
parent’sroleisin their teenagers’ health?

How would you describe your experience with HOT?;
What are some of the thingsyou liked about HOT? (prompt:
and what about for [adolescent name]); What are some of
the things you didn’t like about HOT? (prompt: and what
about for [adolescent name])

Canyou tell meabit about how and when you used HOT?;
Arethereany suggestionsfor changesto HOT which would
have improved the program for you? (prompt: and what
about for [adolescent name]); Arethere additional supports
which would have helped you in HOT? (prompt: and what
about for [adolescent name])

Canyou tell meabit about yourself and your family?; How
would you describe your relationship with your parent/s?
Siblings?; How would you describe your family lifestyle?
(promptsfor lifestyle behaviors: diet, physical activity,
sedentary behavior, sleep, wellbeing)

Canyou tell mealittle bit about how you becameinvolved
in HOT?; Can you tell me about what you expected HOT
to belike?, What were you hoping to get from HOT?; Can
you tell me about your health?

Can you tell me about your motivation to make changes
during HOT?How would you describe your lifestyle before
HOT? (promptsfor lifestyle behaviors: diet, physical activ-
ity, sedentary behavior, sleep, wellbeing); Can you tell me
about your lifestyle now? (promptsfor lifestyle behaviors:
diet, physical activity, sedentary behavior, sleep, wellbe-
ing); Follow-up probing questions related to making
changes: Were there thingswhich hel ped you to make these
changes? Were there any things which made it harder for
you to make the changes you wanted?

Can you tell me where you go to get hedlthy lifestyle ad-
vice? (prompt: role models)

Can you tell me about the role of your parent in HOT?,
Can you describe to me what you think aparent'sroleis
in their teenagers’ health?

How would you describe your experience with HOT?;
What are some of the things you liked about HOT?; What
are some of the things you didn’t like about HOT?

Canyou tell me abit about how and when you used HOT?;
Arethere any suggestionsfor changesto HOT which would
have improved the program for you?; Are there additional
supports which would have helped you in HOT? (prompt:
and what about for [adolescent name])

Project Governance

The authors of this paper comprise the multidisciplinary steering
committee for the project that includes an advanced accredited
practicing dietitian, accredited practicing dietitians, aregistered
nutritionist, a physiotherapist, and health psychology and digital
health experts. The project governance will also comprise a
4-member Expert Advisory Committee comprising the HOT
project manager including 3 Australian experts in the areas of
nutrition and dietetics, physical activity, and electronic health
and behavior change and are external to the administering
institution. Any publications arising from this study will be
reviewed by al members of the steering committee before
submission, and authorship will be decided according to
contribution.

https://www.researchprotocols.org/2019/10/€13340

RenderX

Results

Datacollection for this study isongoing. To date, 35 adol escents
and their parents have participated in one of 3 groups.

Discussion

Multiple health risk behaviors are recognized to emerge and
cluster during the adolescent life stage, including cigarette
smoking, alcohol consumption, and drug use [52]. Although
there are laws and public health strategies to address these
behaviorsin Australia, thereisalack of community programs
and support for overweight or obese teenagers to make
well-informed lifestyle decisions. Unlike younger children
whom have had greater improvements in health over the past
50 years, teens are a comparatively underserved community
group [53]. This project is a pilot feasibility study of a new,
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innovative, evidence-based approach to addressthe public health
priority of adolescent obesity, which aigns with
recommendations from the World Health Organization
Commission on Ending Childhood Obesity to provide
family-based, multicomponent, lifestyle weight management
services for children and young people who are obese as part
of universal child health care [54]. Itiscrucia to intervene and
increase healthy lifestyle behaviors during the teenage yearsto
prevent irreversible cardiovascular damage [20] and minimize

Moores et d

the feasibility of the new online program HOT that promotes
lifestyle behavior change for adolescents who are above a
healthy weight. If this program is deemed to be feasible and
acceptable for adolescents and their parents, program
effectiveness will be explored in a subsegquent randomized
controlled trial. It is important to note that while preliminary
pre-post outcome measures will be collected in this sample,
these data will be used to inform sample size calculations for a
larger randomized controlled trial rather than implying

intervention effectiveness. Feedback from users will be
incorporated in future intervention delivery where possible to
improve the experience of future users.

heart health risks.

Adolescent obesity remainsapublic health concernin Australia
and many other Western nations. This study aims to explore
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HOT: Health Online for Teens
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IOTF: International Obesity Task Force

SPIRIT: Standard Protocol Items. Recommendations for Interventional Trials
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