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ABSTRACT

Background: Adolescents (10-24 years old) are calling for high-quality digital services to
support their health and wellbeing. With non-communicable diseases on the rise and
adolescents at risk due to emerging public health challenges, strategies to improve
adolescent health are needed. Digital strategies (e.g. text messages, websites) hold
potential as they are low-cost and scalable. This thesis aims to provide evidence to advance

adolescent health promotion in the digital era.

Methods: Systematic review with meta-analysis (Ch 2); qualitative study with adolescents
(Ch 3); mixed-methods co-design of Health4Me digital health intervention (DHI) with
adolescents (Ch 4); RCT protocol (n=390) of Health4Me versus control over 6-months (Ch
5); Evaluation of digital recruitment strategies for virtual clinical trials, using Health4Me as

case study (Ch 6); qualitative study with stakeholders (Ch 7).

Results: DHIs have potential to improve adolescent health and wellbeing due to shared
protective factors e.g. good nutrition, physical activity (Ch 2), and adolescents desire
appealing, credible, relevant and actionable information through digital platforms (Ch 3). The
co-design process supported these findings resulting in the Health4Me intervention, which is
useful, acceptable and engaging to adolescents (Ch 4). A virtual clinical trial to determine the
effectiveness of Health4Me to improve adolescent nutrition and physical activity is underway
(Ch 5). Digital recruitment strategies (e.g. social media) were low-cost and effective, with
potential to increase trial participation (Ch 6). Stakeholders supported adolescent DHIs yet

had design and equity considerations to be met for successful implementation (Ch 7).

Conclusion: This thesis provides evidence to support implementation of DHIs to improve
adolescent health and wellbeing through shared protective factors. Future research will
define priorities for intervention optimisation and an implementation trial with long-term

follow-up.
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AIMS OF THIS THESIS

The overall aim of this thesis is to provide evidence to advance adolescent health promotion
in the digital era. The overall thesis structure is represented in a schematic on page 1.

Specific aims of this thesis are to:

1. To synthesize the literature on adolescent health promotion in the digital era through
a state-of-the-art review [Chapter One (Part 2)]

2. Systematically review the literature to evaluate how effective digital health
interventions targeting lifestyle risk behaviors are in improving mental health or
wellbeing among adolescents [Chapter Two]

3. To evaluate adolescents’ perceptions on the use of contemporary digital platforms
(websites, social media platforms, smartphone apps) to seek lifestyle heath
information or advice using focus groups [Chapter Three]

4. To co-design a bank of text messages to promote a healthy lifestyle which are useful,
acceptable, and engaging for adolescents aged 12—18 years old using an iterative,
mixed-methods design with consumer partnership [Chapter Four]

5. Develop a randomised controlled trial protocol of a healthy lifestyle text message
intervention called Health4Me, which aims to improve adolescent’s physical activity
or nutrition behaviours compared to usual care at 6-months [Chapter Five]

6. To examine the effectiveness and cost of various digital recruitment strategies for
recruiting adolescents to the Health4Me RCT, evaluate the progression of
participants from screening to enrolment and explore factors associated with non-
participation using social media data, screening, and recruitment logs [Chapter Six]

7. To evaluate stakeholders’ support for, and perspectives on potential public health
impact of digital health prevention programs for adolescents and potential pathways

for future implementation using semi-structured interview data [Chapter Seven]
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CHAPTER ONE: Introduction (Part 1)

ADOLESCENCE

Adolescence (10 to 24 years of age) is a transitional phase of growth between childhood and
adulthood. Adolescence begins with the onset of puberty (1), a developmental transition
which is shaped by rapid biological, cognitive, and psychosocial growth. The pace these
changes occur is second only to infancy (2). Pubertal changes include a growth spurt,
emergence of secondary sexual characteristics, achievement of reproductive maturity, and
profound psychological changes (1). These biological, cognitive, and psychosocial changes

affect individuals differently and are explained below in detail.

Biological changes

At a biological level, puberty involves a series of changes at neural and endocrine levels,
which result in a series of physical changes in the body. The maturation of the hypothalamic-
pituitary-adrenal axis (HPA), or adrenarche, occurs between ages six and nine (3). HPA
maturation increases the levels of adrenal androgens, which peak during a person’s early
20s. This rise in adrenal androgens contributes to changes which affect both sexes,
including a growth spurt, changes in skin and body odour, and the growth of pubic and

axillary hair (1).

Gonadarche begins between ages nine and 11, involving reactivation of the hypothalamic-
pituitary-gonadal axis (HPG), which triggers a rise of gonadal steroid hormones and is
responsible for the maturation of secondary sex characteristics, and ultimately the
achievement of reproductive maturity (3). In females, the changes that occur include the
accumulation of body fat, appearance of breasts, and menarche; while changes within males
include the enlargement of testes, increased penis size, and the growth of facial hair (1).

1



Though growth and development are largely driven by biological process, evidence also
suggests that social environments play a role this phase of life (4); thus the timing, length,

and experience of puberty is variable, and can be culturally dependent (5).

Cognitive changes

Adolescence is a period of substantial brain development. Though the increase in volume is
relatively steady, there are significant changes in gray and white matter distribution. White
matter increases approximately 12% from age four to 22, with a greater increase in males
than females (6). Gray matter increases steadily in volume to reach a peak in adolescence —
which varies by lobes of the brain — followed by a decline in volume across the lifespan (6).
As with all phases of adolescent development, there is variability between ages and sexes at

which these changes occur (7, 8).

Along with changes in brain composition, there are also developments in cognition and
communication across three key areas: executive functioning, social cognition, and language
(9). Executive functions include formulating goals, planning, and carrying out plans
effectively, which are vital for independent, creative, and socially-constructive behaviour
(10). Social cognition refers to a set of cognitive processes that are thought to be specific to
social functioning (11), including recognising emotions and perceptions about the mental
state of other individuals and their behaviour (12). Developments in language form, content,
and use allow for skills that are required for communication in diverse contexts over time

(13).



Psychosocial changes

This development in executive functioning, social cognition, and language leads to changes
in behaviour across adolescence, linked to the changes in brain development described
earlier (14). Adolescents develop the ability to interpret the perspectives of others, perform
abstract thinking and introspection, develop coping skills, establish a system of values and
morals, and place greater importance on peer relationships (4). Though there are
advantages which signal complete maturation in executive functioning, adolescence is also a
period of vulnerability. Abstract thinking can predispose adolescents to risk-taking and
impulsive behaviour (15). Additionally, changes in social environments can lead to
heightened social sensitivity, including being susceptible to peer-influences and self-
consciousness (16). These biological, cognitive, and psychosocial changes interact in each
individual to influence growth, educational attainment, self-esteem, peer relationships, and
family environments (17) — all of which have profound impacts on their overall health and

wellbeing.

The World Health Organization (WHO) defines ‘adolescents’ as those from ages 10 to 19,
‘youth’ from ages 15 to 24, and ‘young people’ from ages 10 to 24 (18). Due to differences in
age definitions, the terms ‘adolescents’, ‘youth’, and ‘young people’ are used
interchangeably in the literature, yet all refer to this important developmental period of life.
More recent definitions have called for the definition of ‘adolescence’ to expand from ages
10 to 24 (19), which aligns more closely with the continued growth and development which
extends through biological, cognitive, and psychosocial domains during this time (1). In
addition, modern society has thrust emerging commercial actors, social forces, and digital
media upon adolescents which all play a role in growth and development across these
years. Throughout this thesis, the term ‘adolescents’ will be used to broadly refer to those

aged 10 to 24. Where statistics are presented, the age range will be included.



Today’s generation of adolescents is the largest generation in history. The number of 10- to
19-year-olds comprise 16% of the world’s population, amounting to 1.3 billion (20), and a
total of 1.8 billion 10- to 24-year-olds (21). The number of adolescents worldwide is expected
to rise through 2050, especially in low- and middle-income countries (LMIC) (18). In
Australia, the latest census data (2021) indicate there are approximately 4.6 million
adolescents (10 to 24 years old), making up 18.2% of the total Australian population and
30% of the Indigenous Australian population (22). 52% of Australia’s population of
adolescents (15 to 24 years old) were male and 48% were female (23). In terms of sexuality
and gender, the most recent data in Australia found 17.7% of 16- to 24-year-olds identify
with a diverse sexuality and 2.3% with a diverse gender (24). According to Australian data
from 2022, 75% of all adolescents (15 to 24 years old) lived in major cities (23), 20% lived in
the lowest socioeconomic areas (23) and 21% were born overseas (25). The adolescent
population in Australia is expected to grow to 5.1 million by 2066 (26) and make up
approximately 12% of the population. Given the complexities of growth and development in
the adolescent period and the large adolescent population in Australia, it is vital that

adolescence is a time of promoting good health and wellbeing to carry throughout life.

ADOLESCENT HEALTH AND WELLBEING

The health and wellbeing status in adolescence lays the foundation for health and wellbeing
in adulthood (27-29). Investing in adolescent health can yield a triple dividend — today, into
adulthood, and for the next generation (30). The period of adolescence offers a vital time for
promoting health and preventing development of non-communicable diseases (NCDs) such
as cardiovascular disease, type 2 diabetes, and some types of cancer (31, 32). NCDs are
the leading cause of mortality worldwide, accounting for 74% of all deaths globally (33).
Current efforts to address NCDs focuses largely on the adult population (27), as adolescents
are often considered healthy. Yet, among adolescents, multiple health behaviours emerge

which puts them at risk for developing NCDs later in life (34-36). Key health behaviours



which increase the risk of developing NCDs in adulthood include physical inactivity, poor
nutrition, excess sedentary time, poor sleep, excess alcohol consumption, smoking, and

poor mental health.

Additionally, adolescent development drives changes in disease burden due to an increase
in risk-taking behaviours and social influences, which includes the emergence of substance
use disorders, mental disorders, alcohol use, and obesity (37). This provides specific
challenges for promoting health and wellbeing within adolescence. Poor nutrition and
physical inactivity are discussed next, which are the key health risk behaviours for NCD

development in adolescence.

Adequate nutrition

Adequate nutrition in adolescence is vital for optimal growth and development, impacting the
timing and pattern of puberty, as well as the risk for NCDs (38). The growth and
development of adolescence demands increased energy, macronutrient, and micronutrient
requirements (39). Global data show adolescents are consuming less fruit and vegetables
(3.18 serves/day) (40) than what is recommended by the WHO (5 serves/day) (41).
However, there is wide variability in subpopulations (40), including a lack of representative,
detailed dietary data from sub-Saharan Africa, South Asia, and low-income countries (42). In
2022, only 2.8% of adolescents in Australia between 12 to 17 years old met both the fruit
and vegetable recommendations (43). Research shows that unhealthy dietary patterns in
adolescents from high-income countries are associated with those of low socioeconomic
status, yet the same is not true of adolescents from LMICs (44). Nutritional status of
adolescents is impacted by complex interactions of social, environmental, and behavioural

factors which will be explored.



Globally, malnutrition is a significant problem for adolescents. The number of adolescents
who are underweight (45), have micronutrient deficiencies (46), and food insecurity (47)
persist in many regions (38). Additionally, urbanisation (48), climate change (49), and a shift
in food systems (50, 51) have led to the transformation of adolescent food environments.
Access to, and consumption of, ultra-processed foods with higher caloric and decreased
nutritional value is on the rise (52). The marketing of these foods by commercial actors and
the tactics they use influence adolescents’ food choices (53). The consequences of these
changing contexts can influence adolescent growth and development with profound impacts
on height and adiposity (38). This has led to an increase in adolescent overweight and

obesity in both high-income and LMICs (54, 55).

As described earlier, biological, cognitive, and psychosocial changes during adolescence
also impact upon their nutritional status. As adolescents begin to move away from their
family unit, they become more independent in their food choices, are influenced by their
peers, and are less likely to pick healthy foods (56). However, choices are also influenced by
food availability (both within and external to the home), convenience, knowledge of food
content (including benefits and risks), and parental influence on eating behaviours (57). In
addition, the growth spurt which happens during adolescence has specific energy and
nutrition requirements, resulting in appetite changes (58). Despite adolescence being a time
of transformative growth, second only to infancy, it is concerning that adolescent nutrition
has been overlooked as a global priority (59). Many intervention studies emphasise the
importance of micronutrient supplementation (60, 61), whilst ignoring the complex interplay
of factors which influence adolescent nutrition. As a result, long-standing nutritional problems
persist amongst adolescents whilst overweight and obesity rates are on the rise. For future
interventions to be successful, they must consider the many factors which influence
adolescent nutrition and provide education to ensure that adolescents have information

available to make healthy food choices.



Physical activity

The health benefits of physical activity are widely recognised (62, 63). Physical activity can
also achieve important cross-sector goals e.g., increased active transport to reduce air
pollution (64). Yet, it is estimated that 5.3 million deaths per year are attributed to physical
inactivity (65), which is now recognised as a global pandemic (66). For adolescents (up to 18
years old), the WHO recommends 60 minutes per day of moderate to vigorous intensity
physical activity, yet the recommendations change for those aged over 18 years (67).
Current global data among adolescents demonstrates that in 2016, only 19% of 11-to 17-
year-olds achieved recommended physical activity levels, with more females being inactive
than males (84.7% vs 77.6%, respectively) (68, 69). Physical inactivity is more common in
high-income countries than low-income countries (68) yet shifts in this may occur over time
as decreases in occupational physical activity and increases in leisure time physical activity
are being observed (68, 70). In Australia, based on 2022 data, only 11% of 13- to 14-year-
olds and 5.6% of 15- to 17-year-olds met the physical activity guidelines (43), with males

more likely to meet the guidelines than females (43).

Importantly, physical activity levels have been shown to decline during adolescence (71, 72).
Given we have evidence that physical activity levels track consistently from adolescence into
adulthood (73), combined with an aging population, this will impact the growth of NCDs in
the future. Sedentary behaviour and screen-based activities are large contributing factors to
the decline in physical activity, which have detriments to both health and wellbeing (74, 75).
Global surveillance data from the Global Student Health Survey shows that 25% of boys and
24% of girls 13 to 15 years old report sitting for greater than three hours per day, in addition
to school and homework (76). Rates in high-income countries were twice that of LMICs (76).

Other factors found to contribute to declines in physical activity during adolescence include



socioeconomic status, home environment, negative social validation, lack of social support,

and access barriers (77-79).

Interventions have the potential to increase current physical activity rates among
adolescents, which are occurring across schools, social and digital environments, and within
communities (80). A 2007 systematic review found strong evidence for school-based
interventions with the involvement of family or community and multicomponent interventions
for increasing physical activity (81). Various limitations in study design and reporting across
included studies were noted, such as lack of reported information on randomisation and
blinding, short follow-up duration, and lack of precision in physical activity measurement
(81). An updated umbrella review summarised the evidence since 2012 and found that
school-based interventions were largely unsuccessful in changing physical activity
behaviours, mostly due to poor implementation (82, 83). However, multi-component
interventions appear to be more successful than single-component, school-based
interventions (84). Emerging evidence of digitally-delivered interventions to promote physical
activity show promise in the short term, which warrant further exploration (85, 86). Despite
randomised controlled trial evidence, this umbrella review revealed that limited LMICs were
included in the reviews and interventions targeted younger adolescent populations (10 to 14
years old). In addition, effect sizes were generally small and non-significant. Therefore, there

is an underrepresentation of 15- to 19-year-olds and LMICs in physical activity research.

Associations and clustering of health risk behaviours

Research shows that the number of health risk behaviours increase with age and co-occur
as risk behaviour clusters (87-89). This is cause for concern during adolescence, as it is also
a crucial period for psychopathology with half of all mental health conditions emerging by

age 14 (90). Significant relationships have been established between unhealthy dietary



patterns and poor mental health among adolescents (91). In addition, evidence shows that
physical activity has the potential to reduce symptoms of depression and anxiety (92), and
significant positive associations exist between physical activity and mental health status in
adolescents (93, 94). These findings demonstrate that keeping a healthy diet and being
physically active may be protective towards mental health and wellbeing among

adolescents.

Associations have also been demonstrated between other health risk behaviours and poor
mental health. Excessive screen time and not meeting sleep recommendations are
associated with mental health problems among adolescents (95, 96). Strong associations
have also been found between harmful alcohol use (97), tobacco use (98), e-cigarette use
(99), and mental health problems. Limitations among these studies include the fact that they
are mostly cross-sectional or survey studies with limited follow-up. Future longitudinal or
experimental studies are needed in these areas to confirm cause and effect relationships.
Despite this, there is a clear need for targeted strategies and interventions for adolescents
which focus on positive health behaviours that are protective for both physical and mental
health. However, these strategies must also aim to address health determinants across

multiple levels (32).

IMPACT OF HEALTH RISK BEHAVIOURS DURING ADOLESCENCE

It is widely recognised that NCDs are primarily attributed to health risk behaviours which
often emerge during adolescence. This can lead to morbidity and mortality from overweight
and obesity, cardiovascular disease, and poor mental health (31, 32). Without intervention,
today’s adolescents are at risk of developing NCDs and puts further pressure on our

already-strained health system.



Overweight and obesity

The prevalence of overweight and obesity increases significantly in mid-adolescence (100).
This is seen globally with higher rates of overweight and obesity in developed than
developing countries, and higher rates among males than females (101). In Australia, 27%
of adolescents were overweight or obese in 2022, which has increased in the last 10 years
(43). This is consistent with global data showing a significant upward trend in overweight and
obesity (102). Without intervention, this generally persists into adulthood and impacts upon
morbidity and mortality in later life (103, 104). Morbidities attributable to overweight and
obesity include type 2 diabetes (105), metabolic syndrome (106), and several cardiovascular
risk factors (e.g., hypertension, dyslipidemia, atherosclerosis) (107, 108). Adolescents with
overweight and obesity are also exposed to weight-related stigma — which stereotypes
individuals as lazy, lacking discipline, or unmotivated (109). Weight stigma causes harm
through bullying, social isolation, changes in dietary behaviours, and avoidance of
healthcare services (110), all of which cause further barriers to healthy behaviour change.
Interventions that focus on the primary prevention of overweight and obesity are needed, yet
current evidence demonstrates that interventions are not effective in reducing body mass
index or increasing physical activity (111). Despite systematic review evidence, the quality of
the evidence was rated extremely low. Interventions are needed which operate across levels
of influence (e.g., public policy, community) and address weight stigma and determinants of

health (e.g., social, commercial).

Cardiovascular disease

Cardiovascular disease is the leading cause of mortality worldwide, claiming nearly 18
million lives annually (33). Multiple studies including large datasets have uncovered links
between adolescent health status and development of cardiovascular disease. The National
Health and Nutrition Examination Surveys (NHANES) 2005-2010 examined cardiovascular

health components of 4673 American adolescents (12 to 19 years old) and found that there
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was a low prevalence of ideal cardiovascular health behaviours, particularly physical activity
and dietary intake (112). Similarly, the Cardiovascular Risk in Young Finns Study followed
1143 Finnish children and adolescents for 21 years to study the change in cardiovascular
health status from childhood to adulthood. Major findings from the study include that a
change in ideal health status from childhood to adulthood was an independent predictor of
adult pulse wave velocity (a marker of cardiovascular disease) (113), and that exposure to
cardiovascular risk factors early in life may contribute to the development of atherosclerosis
(114). These studies are cross-sectional and observational in nature, which cannot establish
causality. Overall, findings suggest that to prevent cardiovascular disease in adulthood, it is

vital to prioritise optimal cardiovascular health in adolescence (115).

Poor mental health

Development of good mental health during adolescence is important for good health and
wellbeing to lead fulfilling and productive lives as adults. Globally, 14% of 10- to 19-year-olds
experience a mental disorder with anxiety, depression, and behavioural disorders as the
leading contributors (116). In Australia, the rates of mental disorders are on the rise. In 2013-
14, 20% of 11- to 17-year-olds had high or very high levels of psychological distress (117). In
2018, rates of psychological distress had risen to 32% and in 2020 they were sitting at 34%
(118). Many potential drivers of increases in poor mental health during adolescence have
been proposed including: increases in social media use (119), cost of living (120), student
debts (121), environmental crises worries (122), and a reduction in key health behaviours
(e.g., physical activity, dietary intake) (91, 96). Interventions to modify key health behaviours
are often part of treatment protocols for adolescents with mental disorders (123, 124).
However, it is unknown whether maintaining key health behaviours throughout adolescence

can prevent the development of mental disorders.
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Furthermore, emerging research has been conducted to understand whether adverse
outcomes from key health behaviours (e.g., cardiovascular disease) can be prevented by
maintaining good mental health and wellbeing, shifting the focus from the role of
psychological distress. Using data from the National Longitudinal Study of Adolescent
Health, the authors demonstrate that adolescents with more psychological assets (e.g.,
optimism, happiness, self-esteem, belongingness, and feeling loved) were likely to have
better cardiometabolic health in adulthood (125). Another study using the same data set also
show that those who had higher levels of belonging (one of five dimensions of psychological
wellbeing) in adolescence were more likely to maintain cardiometabolic health throughout
adulthood (126). This research further demonstrates the importance of the development of
positive social relationships in adolescence and their impact upon health outcomes in

adulthood.

HEALTH RISK BEHAVIOUR MANAGEMENT IN ADOLESCENTS

The Australian government has an increasing focus on the need for the management of
health risk behaviours among adolescents. The National Action Plan for the Health of
Children and Young People 2020-30 details ‘addressing chronic conditions and preventive
health’ as a priority action area (127), and the National Preventive Health Strategy 2021-30
includes focus areas ‘improving access to and consumption of a healthy diet’, ’increasing
physical activity’, and ‘promoting and protecting mental health’ (128). Yet, there is a
continued lack of funding to preventive health in the federal budget, despite evidence
demonstrating the economic benefits (129). In 2018-19, the total investment in preventive
health was less than 2% of the health budget (130). In contrast, the total health system
spending attributable to avoidable risk factors was $24 billion in 2018-19, equating to around
12% of the overall health budget (131). Without preventive health intervention, this amount is
only set to increase. In addition, there is a lack of strategies which are freely available to

adolescents to support health risk behaviour management. An analysis of obesity strategies
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in New South Wales demonstrated that there are 22 strategies focusing on good nutrition
and physical activity (initiatives, guidelines, or policies). Of these strategies, most were
located within in-person settings including healthcare, high schools, and community settings
(132). No other studies were available to analyse existing strategies from other states from
across Australia. Supporting adolescents to improve key health risk behaviours requires a
combination of evidence-based interventions and public health policy which enables healthy

decision making.

Primary health care is a crucial factor to address the burden of NCDs. However, research
demonstrates that primary health care is not prepared to address the growing burden of
NCDs (133). The Australian primary health care model focuses on acute and episodic care,
which is ineffective for NCDs that are chronic and complex conditions (134). In addition,
those from priority populations, with chronic conditions, and living in rural and remote areas,
have ongoing issues with primary health care including poor access and unmet needs (135).
This is only set to drive health inequalities. The ability to address these ongoing issues and
shift the health care system towards prevention is an immense challenge. To overcome this,
novel strategies are needed which aim to relieve the pressure off primary health care and

address health inequalities.

A wide range of interventions have been developed and tested to improve health risk
behaviours and encourage health-promoting behaviours among adolescents through
education (136). Many of these are school-based, community-based, and may include
parent and/or family involvement (137). More recently, there has been exponential growth in
the use of digital strategies that aim to empower individual behaviour change to improve
health risk behaviours. The literature on adolescent health promotion in the digital era is

explored broadly in Chapter 1.2. In brief, digital strategies hold promise for diet and physical
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activity behaviour change where interventions include education, goal setting, self-
monitoring and parental involvement. However, most evidence relates to websites and

further research into contemporary digital health interventions is warranted (137).

Importantly, terminology in this area has evolved over the course of producing this thesis,
with a shift in the use of the word ‘lifestyle’ in the prevention of NCDs (138). The word
‘lifestyle’ implies personal responsibility by definition. However, there are powerful
commercial and social forces which also influence one’s health. Thus, earlier published
chapters in this thesis use ‘lifestyle’, and chapters produced later avoid its use altogether.
The word lifestyle is still commonly used within health research; for example, in a recent
grant call for the Medical Research Futures Fund ‘2024 MRFF Maternal Health and Healthy
Lifestyles’. Additionally, the definition of ‘lifestyle’ behaviours varies throughout this thesis.
Given the significant associations between nutrition and physical activity and mental health
status among adolescents, these health risk behaviours are focused on in each chapter.
Other chapters focus on additional health risk behaviours, which were selected as they were
most relevant to the policy context at the time the studies were undertaken, or those which

adolescents identified as most relevant.

CONCLUSION

Chapter One so far has introduced the developmental period of adolescence, the importance
of optimal health and wellbeing status during this time, the potential impacts of poor health
and wellbeing status during adolescence, and the need for the management of health risk
behaviours to improve the health and wellbeing for today’s generation of adolescents and
generations to come. The remainder of this chapter is a published state-of-the-art review

aiming to synthesise the literature on adolescent health promotion in the digital era.
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Abstract:

Adolescents globally are calling for high-quality digital services to support and improve their
health and wellbeing. Digital technologies are playing an increasing role in healthcare and
whilst today’s adolescents have been exposed to digital media since birth, there are unique
challenges to their use which must be considered. This review aims to synthesize the
literature on adolescent health promotion in the digital era. It provides evidence from
adolescent perspectives and identifies that community-based and ‘digital only’ settings hold
scope for further research to advance the field. The article recommends that when working
with adolescents to develop digital health promotion tools, we should look to use youth
engagement frameworks which are relevant to their context. Secondly, it demands stronger
governance over digital media to protect adolescents, whilst allowing safe digital access.
Finally, it demonstrates how listening to adolescents may help to address the emerging
digital determinants of health and avoid exacerbating health disparities. Adolescents are
powerful advocates to make global change. Stakeholders across research, policy and
practice should examine how they incorporate adolescent voices to drive change in health

promotion in the digital era.
Keywords:

Adolescents; digital health; health promotion; determinants of health; youth engagement; risk

factors

Contribution to Health Promotion Statement:

e Today’s generation of adolescents are the largest generation in history and are
calling for high-quality digital health and wellbeing services.
o Digital technologies may enable individuals to improve their health. However, it is

essential to avoid exacerbating health disparities.
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This review synthesizes literature on adolescent health promotion in the digital era,
incorporating the current evidence within various settings, adolescents perspectives
towards digital health promotion and the impact of the digital determinants of health.
Three key recommendations are provided: Use of relevant youth engagement
frameworks, stronger governance of digital media and addressing the digital

determinants of health.
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There are 1.8 billion adolescents globally, which is more than any other time in history
(Partnership for Maternal, Newborn and Child Health [PMNCH], 2023). Emerging definitions
of adolescence consider those between 10-24 years old, which corresponds more closely
with both adolescent growth and the shift in social roles during this life stage (Sawyer et al.,
2018). The adolescents of today are powerful advocates and leaders within their
communities, with the potential to make substantial changes to our world. The Agenda for
Action for Adolescents, led by the PMNCH and co-developed with adolescents highlights
seven priorities for urgent action (PMNCH 2023), one of which is to provide affordable, high-
quality adolescent health and wellbeing services including digital services. To address this
priority, we must examine the current state of adolescent health promotion in the digital era,

and identify key areas for action within research, policy, and practice.

Developments in digital health promotion

Digital technologies have become entwined in the lives of people globally, including playing
an increasing role in their healthcare (Miller and West, 2009). This comes with the
opportunity to use digital technologies to provide access to information and services, which
were previously non-existent — including in health promotion (Nutbeam et al., 2021). Digital
health promotion is defined as the applications of digital technologies to enable people to
increase control over, and to improve, their health (Koh et al., 2021; World Health
Organization, 2024). Improving technologies, greater connectivity, and adoption of
smartphones and wearable devices over time provides further potential for using digital
technologies for health promotion (Koh et al., 2021). Not all countries globally have adequate
healthcare coverage to provide access to health promotion information (World Health
Organization, 2023), and digital technologies can be used to extend coverage and provide
access. In addition, the COVID-19 pandemic accelerated the integration of digital health
services into usual care (Mosnaim et al., 2020; Anthony, 2021; Dettori and Castiglia, 2022)

and changed the landscape of healthcare. Digital health is here to stay, and it is vital to
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identify ways we can use technology to enable individuals to increase control over, and

improve, their health.

However, many digital health initiatives focus only on individual responsibility for improving
health behaviours, ignoring upstream contributors which contribute to health inequalities
(Williams and Fullagar, 2019). It is recognized that the ability to improve health behaviours
will be more impactful in a system which also supports them, requiring multi-sector
collaboration to work towards a healthy and equitable future (Sims and Aboelata, 2019).
Previous work has suggested that the digital domain is a “super” social determinant of health
(Hanebutt, 2023), as the gap in digital literacy and access between historically marginalized
groups and others compounds existing health disparities. However, more recent literature
discusses how the design, implementation and use of technology interact with the social
determinants of health to influence health outcomes — such interactions are defined as the
digital determinants of health (Chidambaram et al., 2024). The digital determinants of health
refers to the technological factors that are incorporated to provide affordable, accessible and
quality care to consumers enhancing their healthcare engagement and experience
(Chidambaram et al., 2024), considering both the adoption of digital tools and health equity.
It is vital that these determinants are considered to achieve health promotion through digital

technologies.

Adolescents and digital health

Adolescence, 10-24-years, is a life stage of biological, emotional, and social development
(Laski, 2015). It is widely recognized that specific attention should be given to adolescent
health, separate to children or adults (World Health Organization, 2014). Adolescence is
often regarded as the ‘second window for opportunity’ (UNICEF Office of Research —

Innocenti, 2017) where influence on brain development can be achieved through the
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experiences and environments to which they are exposed. Therefore, an opportunity exists
to develop interventions which aim to improve adolescent health and wellbeing. Health
behaviours including diet, physical activity, tobacco, and alcohol use, often begin within
adolescence. These established health behaviours often continue into adulthood to influence
morbidity and mortality throughout life (Viner and Macfarlane, 2005). In the last 20 years,
there have been limited changes to the way preventive health care has been delivered to
adolescents (Schor, 2024). However, there are emerging challenges which adolescents face
to maintaining healthy behaviours, including climate change, digital technologies, social
media and the commercial determinants of health (The Lancet Public, 2024). Though
adolescence is a window for opportunity it is also a period of vulnerability due to neural
plasticity, which may have lasting effects on adolescent development (DAHL, 2004). In
particular, the commercial determinants of health, defined as the systems, practices and
pathways through which commercial actors drive health and equity (Gilmore et al., 2023),
have a substantial impact on adolescent health and wellbeing (Pitt et al., 2024). Commercial
actors are using traditional and contemporary marketing strategies to promote harmful
products to adolescents (Montgomery and Chester, 2009; Soraghan et al., 2023). Given that
adolescence is a period of both opportunity and vulnerability, there is a specific need for

health promotion during adolescence in acceptable and engaging formats.

Today’s adolescents are digital natives, and their lives are intertwined with technology from
birth (Lusk, 2010). Though there are many benefits of digital media use (learning, exposure
to new knowledge, increased social support), there are also risks including negative effects
on attention, exposure to misinformation and risks to privacy and confidentiality (Reid
Chassiakos et al., 2016). Adolescents are typically the highest users of digital media, though
access can vary in different parts of the world (Holly et al., 2023), and they use digital
technologies in various ways to obtain health information. Research shows that they have

been doing this for more than 20 years. A study by Skinner and colleagues in 2003 found
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that adolescents were using the internet to seek health-related information and
acknowledged that this brings novel challenges for health professionals (Skinner et al.,
2003). Over time, the ways adolescents seek health information has evolved. In 2010, Ito
and Brown found that newer forms of digital media (e.g. social media, smart phones), were
more attractive to adolescents for health information since they are more interactive and
mobile (Ito and Brown, 2010). More recent studies have shown that adolescents are
changing their behaviour based on information found online (Blazquez Barba et al., 2018,;
Raeside et al., 2022), yet the content that they are viewing has limited objectivity and
transparency (Armstrong et al., 2021). Given that adolescents are digital natives and are
seeking health information online, there are opportunities present to leverage digital

technologies for health promotion among this age group.

Studies have been conducted to elucidate the effectiveness of digital interventions on
improving health behaviours among adolescents. Rose and colleagues demonstrated that
digital interventions to improve physical activity and diet among adolescents were effective in
causing behaviour change, yet longer follow-ups were needed to determine whether
behaviour change was sustained (Rose et al., 2017). Another systematic review confirmed
these findings among web-based interventions for health behaviour change among
adolescents (de Sousa et al., 2022). As the variety of digital settings grow, there is a need to
evaluate emerging digital platforms. In addition, there has also been promising research
demonstrating the benefits of digital interventions for mental health promotion among
adolescents (Wright et al., 2023), and that digital interventions targeting preventive health
behaviours have small yet positive effects on mental health and wellbeing outcomes
(Raeside et al., 2023, Smout et al., 2024). Therefore, digital settings show a great deal of
promise in delivering holistic health promotion information to adolescents. Yet, there are

challenges which must be considered.
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The following article aims to synthesize the literature on adolescent health promotion in the
digital era. Four main areas are considered: (i) current settings for adolescent digital health
promotion, (ii) adolescents perspectives towards digital health promotion, (iii) the relationship
between the digital determinants of health and adolescent digital health promotion and (iv)

areas for action in research, policy and practice.

Current settings for adolescent digital health promotion

Digital health promotion for adolescents can occur across settings including ‘digital only’,
school-based, primary care, and community-based. A review by Stark and colleagues
examining digital health promotion in different settings found that it is most commonly
occurring in schools, communities, and ‘digital only’ settings (Stark et al., 2022). However,
most of the research has been conducted in high-income countries. A recent review of digital
health promotion for children and adolescents found that 82% of the included studies were
conducted in high-income countries, and a larger focus is needed on research and
implementation of digital health promotion for adolescents in low and middle-income
countries (LMICs) (Oh et al., 2022), so that it is not only coming from a Western lens. Ferretti
and colleagues explored some of the gaps and provide several important factors which must
be addressed in LMICs including increasing digital access and literacy, involving adolescents
in co-design, ensuring safety and monitoring of digital tools and improving technology
governance (Ferretti et al., 2023b). ‘Digital only’ settings (e.g. mobile devices, web-based
programs, social media, apps, telemonitoring devices) hold an important role in health
promotion to adolescents as they can be delivered at scale. Though all examples described
below are delivered in digital settings, some are also based within a setting which is
physical. Below, we discuss the current evidence for digital health promotion in various

settings.
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School-based settings are important for digital health promotion amongst adolescents, given
that they can reach large populations and have potential to be scaled meet the needs of
adolescents. In fact, most research on digital health promotion has occurred in schools (Oh
et al., 2022). However, it must be considered whether this is an effective setting for digital
health promotion. Digital health promotion programs may be used within the school
environment when technology is available for use (e.g. Wi-Fi), yet adolescents may not be
willing to use their own mobile data for access if no connectivity is available (Kennedy et al.,
2018). A review by Champion and colleagues showed promise for school-based e-health
interventions to improve lifestyle health behaviours including physical activity, fruit and
vegetable intake and screen time. Yet longer follow ups were needed to determine whether
the behaviour change was sustained beyond the intervention period (Champion et al., 2019).
In addition, important conditions have been identified to ensure effective implementation of
digital health promotion programs in schools. These include that the program becomes a tool
of choice in the school and links to existing school programs, that resources are invested to
ensure uptake, that it is user-friendly, and that the platform engages participation of all

(Dagenais et al., 2022).

Primary care - though not identified as one of the most common settings for digital health
promotion - should be considered. In 2000, no studies on physical activity and nutrition
interventions for adolescents within primary care were identified, digital or otherwise (Sallis
et al., 2000). Studies among adults had previously shown promise, therefore this study
concluded that further research to demonstrate effectiveness among adolescents was
warranted. Twenty years on, considerable research has occurred demonstrating promise for
adolescent digital health promotion within primary care. Yet unique challenges of technology
are highlighted including the disconnect between digital tools and clinical care, privacy and
security concerns of adolescents and the value of digital health tools (Wong et al., 2020). In

addition, ongoing issues with access to primary care services exist for adolescents (Sanci et
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al., 2005; Kang, 2018), especially those from minority groups (e.g. Indigenous populations)
(Harfield et al., 2024). Adolescents desire to use technology with their health providers to
have questions answered outside of visits, have greater access to providers as a method of
building rapport, and for sharing data regarding their health behaviours between visits
(Radovic et al., 2018). Effective policies and service planning are needed in collaboration
with adolescents to ensure that digital solutions can be incorporated to deliver digital health

promotion within primary care.

Community-based has many meanings with community acting as a setting, target, agent or
resource (McLeroy et al., 2003). For this review, we focus on the community as a setting.
Community-based approaches are important in digital health promotion as they can enable
access to groups which may be particularly difficult to reach e.g. those who are socially
disadvantaged or marginalized (Koh et al., 2021). There is limited research specific to
adolescents in this setting. Digital formats are found to be appropriate for community health
promotion when anonymity and flexibility are considered (Schroeer et al., 2021). For
adolescents, this may be particularly beneficial for community-based peer support health
promotion programs. Rose-Clarke and colleagues demonstrated that community-based,
peer-facilitated interventions in LMICs are promising for improving adolescent health
outcomes (e.g. improving mental health and reducing substance use and violence) (Rose-
Clarke et al., 2019). No similar studies could be found in high-income countries. Hence,
there is scope to focus research efforts on community-based digital health promotion
programs. Examples of interventions in school-based, primary care, community and ‘digital

only’ settings are described below in Table 1.
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Table 1: Examples of digital health promotion interventions for adolescents in various

settings

Setting

Description

School-based?

Country: 5 European Countries (Austria, Germany, Greece,
Sweden, Belgium)

Intervention: Healthy Lifestyle in Europe by Nutrition in
Adolescence (HELENA). Computer-tailored program consisting of:
(a) an introduction page;

(b) a diagnostic tool;

(c) advice

Students received tailored feedback about their attitudes, self-
efficacy, social support, knowledge, perceived benefits, and
barriers related to their physical activity in the final part of the
advice.

Setting role: Intervention is delivered during school hours and
guided by teachers

Duration: 1-month

Ages: 12-17 years old

Primary Care®

Country: USA

Intervention: Electronic health risk behaviour screening with
integrated feedback

Setting role: Intervention is delivered during primary care visit
Duration: 6-months

Ages: 13-18 years old

Community-based®

Country: USA

Intervention: Text messaging intervention to improve fruit and
vegetable and healthy beverage intake in rural adolescents
Setting role: Intervention is delivered to rural dwelling adolescents
only

Duration: 8 weeks

Ages: High school students

‘Digital only™

Country: Australia

Intervention: Text message intervention to improve body mass
index and lifestyle outcomes in adolescents who are above a
healthy weight

Setting role: Intervention is delivered via digital setting with no
restrictions on location (other than within 1 country)

Duration: 6-months

Ages: 13-18 years old

@ De Bourdeaudhuij et al. (2010).

® Richardson et al. (2021).
¢ Gustafson et al. (2019)
d Partridge et al. (2020).
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Adolescents’ perspectives towards digital health promotion

While it is well-known that adolescents frequently use digital media, it is crucial to
understand their acceptance of digital platforms for receiving health promotion information.
Studies have been conducted in high income countries to understand how adolescents are
using technology to support their health. A study conducted in the USA found that
adolescents are using technology to gather information, share their experiences, view others
experiences and track behaviours and health goals (Radovic et al., 2018). An Australian
study found that 78% of adolescents were using websites and 77% were using social media
for seeking health promotion information. However, most participants found these only
somewhat helpful (Armstrong et al., 2021). Adolescents also report using websites and
social media differently for accessing health promotion information. For websites, they
actively search for information whereas on social media, they passively receive information
presented to them (Raeside et al., 2022). Adolescents also desired health promotion
information to be well-presented, credible, and relevant to them (Raeside et al., 2022).
Another study which asked participants about social media specifically, had similar findings
where adolescents desired information that is reliable, attractive, and tailored to meet their
needs (Plaisime et al., 2020). Together, findings demonstrate that adolescents are using
digital media to obtain health promotion information and that they have specific requirements

which must addressed for such information to be acceptable to them.

Ferretti and colleagues were the first to synthesize all studies which gather youth
perspectives on digital health promotion. Adolescents described features which appealed to
them including the quality of the user interface, a supplement to their personal efforts to
maintain good health, informative and tailored content, sense of community, effective
behaviour change, and privacy and confidentiality (Ferretti et al., 2023a). Drawbacks to the
use of digital health promotion tools were also raised, including friction with user experience,
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a lack of personalisation, privacy risks, insufficient human interaction, the risk for
misinformation and poor evidence of effectiveness (Ferretti et al., 2023a). These findings
can also be seen in a systematic review assessing effective design features for youth
engagement in games for health promotion, where Schwarz and colleagues found that
adaptability to suit the user’s needs, along with high-end graphics, and characters which the
user can identify with were associated with higher user engagement (Schwarz et al., 2020).
Adolescents have also reported that they want governments and technology companies to
provide stronger regulation of online content and services which can protect them from both
harm and misinformation, as well as increasing access to quality and trustworthy health

information (Governing Healthy Futures Commission, 2021).

Significant investment is needed for the development of evidence-based digital health
promotion interventions that are both relevant and appealing to adolescents and do not
widen existing health disparities, which can be achieved through genuine youth
engagement. A recent umbrella review found 99 articles describing the positive impacts of
adolescent involvement in health research, which has benefits to adolescents themselves
(increased knowledge and skills, personal development) and to the research (improved
recruitment, data collection, and analysis). Yet the quality of the evidence remains weak due
to lack of reporting and evaluation (Warraitch et al. 2024b). Challenges to involving
adolescents in health research have also been identified (Warraitch et al., 2024a), many of
which may be addressed by the use of youth engagement theories, guidelines or
frameworks to guide adolescent involvement. Youth engagement theories, guidelines and
frameworks have been used widely within the literature (Sanchez et al. 2024; Warraitch et
al., 2024c), which may be classified as power, process, impact, or equity focused. Examples
of each focused framework are available in Table 2. Though there are many available, they
are often narrow in scope, limited to one context and may depend on available resources

(Sanchez et al., 2024).
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Table 2: Examples of youth engagement theories, guidelines and frameworks

Focus

Description

Example

Power-focused

Focus is on identifying, describing or explaining
who has leadership or power in partnership
between youth and researchers

Authentic Youth
Participation?

Process-focused

Focus is on describing barriers, facilitators and
other factors affecting youth engagement in
research

Youth Agency for
Social Change
Model°

Impact-focused

Focus is on describing and conceptualizing the
potential impacts of youth engagement in
research

EIPARS Model°

Equity-focused

Focus is on identifying and proposing alternative
approaches to conventional methods in research

YPAR 2.0 Model
of Research
Engagement®

@ Hinkle et al. (2018)

® Suleiman et al. (2006).

¢Norman and Skinner (2007).

4 Akom et al. (2016).

Relationship between the digital determinants of health and adolescent digital health

promotion

Though digital health promotion interventions hold promise to improve adolescent health

outcomes and improve access, they also have the potential to exacerbate existing health

disparities. Digital health promotion interventions typically support individuals to improve

health outcomes through behaviour change (Webb et al., 2010; Lustria et al., 2013). These

often require individuals to have digital technology access and high levels of digital health

literacy (Busse et al., 2022). As a result, evidence suggests that digital health interventions

may be less effective for historically marginalized groups (Brewer et al., 2020). This is known

as the digital divide, where disparities exist between those with digital access and digital

literacy, and those without (Hanebutt, 2023). Among adolescent digital health promotion

interventions which are growing in popularity, most do not consider factors that affect access
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and engagement (Rose et al., 2017, Raeside et al., 2023) and of those that do, few sought

to implement strategies that would improve these when identified (Whitehead et al., 2024).

We can look to adolescent digital health promotion to drive change in addressing the digital
determinants of health (Kickbusch and Holly, 2023). Many of the adolescent attitudes
towards digital health promotion identified by Ferretti et al. (Ferretti et al., 2023a) are cross
cutting with dimensions of the digital determinants of health (Chidambaram et al., 2024). For
example, technology personalization is one of the digital determinants of health, also cited
by adolescents to be highly appealing. Furthermore, adolescents have called for high quality,
usable digital tools for health promotion, addressing further dimensions of the digital
determinants of health including ease of use, usefulness, interactivity, and digital literacy.
Figure 1 depicts a concept map demonstrating cross-cutting themes between adolescent
attitudes towards digital health promotion and the digital determinants of health. By
genuinely engaging adolescents in development of digital health promotion interventions, we
can seek to create digital health promotion tools which do not widen existing health

disparities.
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Adolescent attitudes

Digital determinants to digital health
of health promotion

Figure 1. Concept map of digital determinants of health linked with adolescent

attitudes to digital health promotion

Development of effective and equitable digital health promotion tools for adolescents cannot
be achieved by youth engagement alone. Stronger governance and regulation around digital
media is also crucial for addressing the digital determinants of health (Governing Healthy
Futures Commission, 2021), and protecting the wellbeing of adolescents (Holly et al., 2023).
Adolescents remain vulnerable as they are creating online identities whilst they continue to
grow and develop offline (Israni et al., 2020). In summary, adolescents have unique views on

the use of digital tools for health promotion which must be explored and adhered to when
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developing tools for digital health promotion, and governments and technology companies

have a crucial role to play in protecting adolescents in the digital world.

Areas for action in research, policy and practice

Digital health promotion for adolescents has strong potential for effectiveness. Yet, the need
for health promotion among adolescents challenges the capacity of traditional healthcare
systems and school settings. Current evidence demonstrates that there is scope for
adolescent digital health promotion interventions particularly within community-based and
‘digital only’ settings. However, developing and implementing effective digital health
promotion interventions for adolescents requires new approaches which engage adolescents
throughout the entire research process and in the development of policies to protect them in

a digital world. Three key areas for action are suggested:

Use of relevant youth engagement frameworks

It is important for researchers to select theories, guidelines or frameworks which are relevant
to their context. However, it is difficult to provide specific examples for each context as
relevance will depend on systemic factors including time, resources, systems, and expertise
within the team. Studies which synthesize theories, guidelines and frameworks (Sanchez et
al., 2024; Warraitch et al., 2024c) are a good starting place for those working to engage
youth. It is acknowledged that further work is needed to provide youth engagement theories,
guidelines and frameworks which are comprehensive, developed with youth, and can be
applied across multiple contexts. Selection and application of the most appropriate youth
engagement frameworks (taking systemic factors into account) in development of digital
health promotion interventions will provide valuable reporting and evaluation guidance for
those in research, policy, and practice. This in turn will lead to generation of rigorous, higher

quality studies that will help to drive policy action.
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Stronger governance of digital media

Action is needed to strengthen governance through proactive policies from technology
companies along with government-led legislation which acts to protect adolescent health and
wellbeing, yet also allows them access to continue to explore the digital world safely
(Roman-Urrestarazu et al., 2022). Effective legislation from governments may include
regulation on the quality of health information on social media platforms, and regulation on
marketing of unhealthy products. Furthermore, greater commitment from governments and
educators to improve digital health literacy skills of adolescents is needed. Adolescents
themselves should also be given the right to contribute to the development of these policies
(United Nations, 1990), as their unique perspectives and experiences are key to shaping a

digital environment which is safe, equitable and inclusive for all.

Addressing the digital determinants of health

To ensure that all digital determinants of health are addressed, it is vital to seek
representation from a broad range of adolescents when engaging them to develop digital
health promotion tools. Without fundamental change to address the digital domain as a
“super” social determinant of health, the digital divide will only continue to be exacerbated.
Frameworks have been developed to support the development of digital health tools which
are equitable, and in line with the digital determinants of health across individual,
interpersonal, community and societal levels (Richardson et al., 2022). Such frameworks will
support those who develop digital health tools within academia and practice to ensure that

they do not widen the equity gap.

Today’s adolescents have the power as the largest generation in history to make substantial

social and system changes to our world. The development of high-quality digital health
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promotion tools that empower adolescents to improve health behaviours is within reach.
Researchers, policymakers, and those in practice must look to engage adolescents to drive
change. This in turn will assist in the development of digital health promotion tools which are

equitable and accessible for all.
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CHAPTER TWO: Are digital health interventions that target lifestyle
risk behaviours effective for improving mental health and wellbeing

in adolescents? A systematic review with meta-analyses

Preface to the Chapter

This chapter (Chapter Two) presents the findings of a systematic review with meta-analyses
to evaluate how effective digital health interventions which target lifestyle risk behaviours are
in improving mental health and wellbeing among adolescents, thereby addressing Aim 2 of
this thesis. This systematic review with meta-analyses has been peer-reviewed (submitted
16" May 2023, resubmitted with corrections following reviewer comments 18" July 2023)
and published (12" August 2023) in Adolescent Research Review. Authors contributions to
this paper are outlined in the authorship attribution statement. Chapter Two was

disseminated in the following ways:

Published peer reviewed manuscript

Raeside R, Jia SS, Todd A, Hyun K, Singleton A, Gardner LA, Champion KE, Redfern J,
Partridge SR. Are Digital Health Interventions That Target Lifestyle Risk Behaviors Effective
for Improving Mental Health and Wellbeing in Adolescents? A Systematic Review with Meta-
analyses. Adolescent Res Rev 9, 193-226 (2023). doi: 10.1007/s40894-023-00224-w

This work is licensed under a Creative Commons Attribution 4.0 International License (CC

BY 4.0).

Conference presentations
1. Raeside R et al (7-9/11/2022) Effectiveness of digital health interventions targeting
lifestyle risk factors on improving adolescent mental health or wellbeing: a systematic
review. 10-min oral. Australian Association for Adolescent Health Youth Health
Conference 2022. Melbourne, Australia.
2. Raeside R et al (14-17/06/2023) Effectiveness of digital health interventions targeting

lifestyle risk behaviours on improving adolescent mental health or wellbeing: a
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systematic review with meta-analysis. 10-min oral (prize session). International Society

of Behavioural Nutrition and Physical Activity Annual Meeting 2023. Uppsala, Sweden
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Abstract

Research has established associations between poor mental health and lifestyle risk behaviors among adolescents, yet gaps
exist in understanding whether digital health interventions for adolescents targeting these behaviors will improve mental
health and wellbeing. This study aimed to evaluate how effective digital health interventions targeting lifestyle risk behaviors
are in improving mental health/wellbeing among adolescents (1024 years old). We also aimed to understand how effects
vary by participant and intervention characteristics, and intervention adherence and engagement. Through systematic review
with meta-analysis, 5229 records were identified. 17 studies were included representing 9070 participants (15.3 mean age,
1.2 SD). Interventions had small but statistically non-significant positive effects on physical and psychosocial quality of life,
depressive symptoms and anxiety at follow-up compared to usual care controls. Digital health delivery methods included
text messaging, mobile applications, websites and email, or a combination of these. Intervention adherence, engagement
and satisfaction were measured poorly across studies. Despite small changes, potential exists for digital health interventions
to improve mental health or wellbeing outcomes among adolescents due to the shared nature of risk and protective factors
for mental health and chronic diseases.

Keywords Adolescent - Digital health - Risk factors - Mental health - Wellbeing - Systematic review - Meta-analysis

Introduction due to an increase in unhealthy lifestyle behaviors adoles-
cents are at risk of chronic diseases in adulthood such as
Adolescence is a critical life-stage for development of physi- cardiovascular disease (Barbaresko et al., 2018) and obe-

cal and mental health. Health promoting behaviors need to sity (Farhat et al., 2010). Rates of mental health conditions
be established and maintained to ensure good physical and  among adolescents are increasing, with global estimations
mental health and wellbeing during adolescence and into  that 14% of 10—19-year-olds experience a mental health con-
adulthood (World Health Organization, 2014). However, dition or disorder (World Health Organization, 2021) and

half of all mental disorders emerge at the age of 14 (Kessler

5< Rebecca Rasside et al., 2007). Emerging research demonstrates that during
rebecca.raeside @sydney.edu.au the first year of the Coronavirus Disease 2019 (COVID-
] ) 19) pandemic the prevalence of mental health conditions
En‘gagemcnt and !?o-D_emgn Research Hub, School of Health increased to 25% (Racine et al., 2021), yet whether this
Sciences, The University of Sydney, Westmead, NSW, i g . .
Anstralia increased prevalence will remain and the potential long-
term implications of this are still unknown. Research has
2 Department of Cardiology, Concord Repatriation General & P & g
Hospital, Sydney, NSW, Australia established associations between poor mental health among
¥ e il Gt for Ressarch in Metil Healt adolescents and lifestyle risk behaviors including physical
and Substance Use, The University of Sydney, Sydney, NSW, inactivity (Sampasa-Kanyinga et al., 2020), sub-optimal diet
Australia (O'Neil et al., 2014), sedentary behavior (Rodriguez-Ayllon
4 The George Institute for Global Health, University of New et al., 2019), poor sleep hygiene, alcohol intake (Lima et al.,
South Wales, Sydney, NSW, Australia 2020) and tobacco/e-cigarette smoking (Javed et al., 2022;
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Lawrence et al., 2022). There is growing evidence that inter-
ventions to improve lifestyle risk behaviors are associated
with improvements in mental health and wellbeing outcomes
(Dale et al., 2014), as well as physical health outcomes, such
as obesity (Galani et al., 2007). Yet, most previous research
was conducted in adults and only 35% of these studies were
conducted in healthy populations (Dale et al., 2014). This
study aims to cover existing knowledge gaps in understand-
ing whether interventions targeting lifestyle risk behaviors
will improve mental health and wellbeing among adoles-
cents, especially in the context of digital health,

Digital health interventions are increasingly popular for
achieving health objectives such as healthy lifestyle man-
agement (Chatterjee et al., 2021) and address health sys-
tem shortcomings (e.g., access issues) (Kang et al., 2018).
Healthcare systems need to provide preventive healthcare
to adolescents in formats that are acceptable and engag-
ing to them and can be delivered on a large scale. Addi-
tionally, given half of all mental disorders are established
in adolescence but are undetected for many years (World
Health Organization, 2022), digital health interventions
may provide an opportunity to reach these young people.
Previous systematic reviews have demonstrated that digi-
tal health school-based interventions addressing multiple
lifestyle risk behaviors were effective for improving physi-
cal activity, fruit and vegetable intake and reducing screen
time (Champion et al., 2019). Previous systematic reviews
have also shown the effectiveness of digital health interven-
tions for diet and physical activity behaviors (Rose et al.,
2017) and supporting weight management (Kouvari et al.,
2022} among adolescents. Furthermore, there is increasing
research into the application of digital health interventions
for prevention of mental health conditions among adoles-
cents (Bantjes, 2022; Bergin et al., 2020; Werner-Seidler
et al., 2020), However, this is the first study of its kind to
specifically focus on the effectiveness of such interventions
on improving mental health or wellbeing outcomes.

Current Study

Emerging evidence suggests interventions which aim
to improve lifestyle risk behaviors are associated with
improvements in mental health and wellbeing outcomes,
and digital health interventions provide the opportunity
to be delivered at scale to reach adolescents and provide
healthy lifestyle management. The current study aimed to
investigate the effectiveness of digital health interventions
targeting key lifestyle risk behaviors (physical activity,
diet, sedentary behavior, sleep, alcohol and/or smoking)
on mental health or wellbeing outcomes among adoles-
cents, A second aim is to evaluate how the effects of digi-
tal health interventions vary by participant characteristics

& Springer
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(e.g., gender, age) intervention characteristics (e.g., deliv-
ery method, frequency, duration, type of risk behaviors)
and intervention adherence and engagement.

Methods
Protocol and Registration

This systematic review was conducted and reported fol-
lowing the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement guide-
lines (Page et al., 2021) (Supplementary File 1) and fol-
lowed the predetermined methods documented in a pro-
tocol. The review was prospectively registered in the
International Prospective Register of Systematic Reviews
(PROSPERO; Registration Number: CRD42021247738).

Eligibility Criteria

Studies were included that met the following criteria: (1)
randomised controlled trials (RCTs) or cluster randomised
controlled trials (cRCTs); (2) participants were adoles-
cents 10-24 years, defined by the Lancet definition of ado-
lescence (Kinghorn et al., 2018), all genders were included
who were free from existing mental health diagnosis, not
pregnant or post-partum and free of acute illness or other
significant chronic disease that requires specific diet and/
or physical activity management (e.g. type 1 diabetes
mellitus); (3) intervention focused on one or more of the
following six lifestyle risk behaviors: dietary behaviors,
physical activity, sedentary behaviors, sleep, alcohol and/
or tobacco; (4) an outcome of mental health or wellbeing.
The list of outcomes was adapted from another systematic
review (Melissa Bujtor, 2019) and included both psycho-
logical well-being (self-efficacy, self-esteem, self-image,
self-concept, quality of life, health related quality of life,
positive affect) and psychological ill-being outcomes
(stress, anxiety, depressive symptoms, psychological dis-
tress, negative affect); (5) digital health intervention of
any duration, including mobile technology (mobile phone
applications, text messaging), websites, social media,
smart watches, activity trackers, email and Personal Digi-
tal Assistant use; (6) A comparator group receiving stand-
ard or usual care (no intervention); (7) All settings were
included including community, home or school-based and
health care; (8) published in any language and; (9) stud-
ies published after 2005. The cut-off date of 2005 was
selected as the current generation of adolescents (*Gen-
eration Z”) appeared in the population after 1995, and the
oldest of this generation were 10 years old in 1995.
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Information Sources and Search Strategy

Ten major electronic databases (Pre-Medline, Medline,
Cochrane, Cochrane Central Register of Controlled Trials,
Embase, CINAHL, AMED, Informit, Scopus and Web of
Science) were systematically searched on 25th June, 2021
and updated on August 17, 2022. The database searches
were developed in conjunction with an academic librar-
ian. Search terms included combinations, truncations and
synonyms of the following (1) digital health (telehealth;
eHealth, mHealth, mobile applications, text messaging,
internet, social media, smartwatch, fitness tracker, per-
sonal digital assistant) (2) physical activity, diet, seden-
tary behavior, sleep, alcohol and/or smoking (3) mental
health and wellbeing (self-esteem, self-efficacy, quality
of life, anxiety, depressive sympioms, self-image, resil-
ience, stress) and (4) adolescent. Database RCT filters
were applied to maximise the results of RCTs and ¢RCTs
and limits were set to only identify papers published from
2005 to current. The full electronic search strategy for
each database is available in Supplementary File 2,

Study Selection

One author (RR) carried out all electronic database
searches. Search results across databases were merged
using Endnote X9 reference management software and
duplicates of the same study were removed. Following
merging the results in Endnote, they were then uploaded to
the systematic review management tool, Covidence (Veri-
tas Health Innovation Lid, Melbourne, Australia), Follow-
ing the Cochrane Handbook of Systematic Reviews and the
PRISMA Statement for study selection, two researchers
(RR and 58J) independently screened titles and abstracts
against the inclusion and exclusion criteria. Any disagree-
ments were discussed and resolved by consensus between
two authors (RR and $5]). Where a decision was unre-
solved, a third author (SRP) was consulted.

Data Collection Process

For studies meeting the inclusion criteria, information was
extracted using a pre-designed electronic data extraction
table in Covidence, Two authors independently extracted
the data (RR and 55]) and a third author independently
cross-checked a 20% random sample for accuracy (AT).
Extracted data included primary outcome data of interest
and information on participant characteristics, study char-
acteristics and intervention characteristics. Corresponding
authors were contacted for missing, incomplete or unclear
data.

67

Data Synthesis and Analysis

A gualitative synthesis of baseline participant and overall
study and intervention characteristics, as well as primary
outcome data of interest and data on intervention satisfac-
tion, engagement and adherence was completed, Primary
oulcome data were grouped by each mental health or well-
being outcome for a quantitative synthesis. For example,
any data from studies that measured change in anxiety
between groups was pooled. Where possible, for all study
arms, the mean and standard deviation for the ouicome of
interest was exiracted al baseline, post intervention and any
follow-ups. Next, data was entered into Review Manager
(RevMan; version 5.4, Cochrane, London, UK) software
for meta-analyses. If studies included multiple interven-
tion arms, only the most complex intervention was used
in the meta-analyses, defined as having the largest num-
ber of intervention components. All outcomes of inter-
est were continuous in distribution. Where two or more
studies measured the same continuous outcome, they were
combined using an inverse variance random effects model,
using the standardised mean difference (SMD) and 95%
confidence interval (CI). Results of the meta-analyses are
presented using forest plots for each outcome. Hetero-
geneity between studies was assessed using tau® and the
I? statistic. I? statistic of > 50% indicate substantial het-
erogeneily between studies. Significance of heterogeneity
was identified using the Cochran's (13] test (P<0.1).
Sensitivity analyses were performed excluding the stud-
ies with high risk of bias to elucidate whether this cansed
any difference in the pooled results. For each outcome,
small-study effects were evaluated using funnel plots. The
published protocol was adhered to in full, however once
data was synthesized the protocol was amended to add the
sensitivity analysis to understand whether removing studies
at high risk of bias improved precision, reduced possible
heterogeneily and improved the reliability of the pooled
cffects.

Risk of Bias Assessment

The Cochrane Collaboration’s tool was used to assess the
risk of bias at the individual study level (Sterne et al., 2019).
Two Cochrane Risk of Bias tools were used: for randomized
trials (RoR 2) and for cRCTs (RoB 2 ¢RCT). The RoB 2 and
RoB 2 ¢RCT domains for risk of bias assessment included
randomization process, deviations from the intended inter-
ventions, missing outcome data, measurement of the out-
come and selection of the reported result. The judgement
within each domain was assessed to produce an overall risk
of bias judgement as low risk, some concerns or high risk
of bias. Two authors (RR and 5I) independently evaluated

€\ Springer
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each study for risk of bias. Any discrepancies were resolved
by a third author (SRF).

Results
Study Selection

The search found 5362 articles from all electronic database
searches. After exclusion of duplicates, 5229 articles were
screened by title and abstract and 5089 were excluded. A
total of 140 full-text articles were assessed for eligibility
and 123 were excluded with reazons listed in Fig. 1. Seven-
teen full-text articles representing 17 unique studies were
included in this review.

Participant and Study Characteristics

Thirteen of the studies were RCTs and four were cRCTs. All
were published in English. Seven studies were conducted in
the USA, three in the Netherlands, and one each in Hong
Kong, Iceland, Spain, Australia, Taiwan, Turkey and Thai-
land. There was a total of 9070 participanis, ranging in age
from 10 to 24 years, with a pooled mean age (pooled SD) of
15.3 (1.2). On average, 55.8% of participants were female
(range 16-100%). Interestingly, some studies only reported
a percentage of how many participants identified as male/
femalefother and therefore the exact number of parlicipants
for each gender is not presented. 12/17 (70.6%) of studies
reported ethnicity. Three studies included only participants
of one ethnicity (n=2 Chinese and n=1 Thai) (Chan et al.,
2022; Chen et al., 2018; Likhitweerawong et al., 2021). Five

Fig.1 PRISMA flowchart of R
smdy selection
E Records removed before
Records identified from: Screening.
—
Databases (n = 5362) Duplicate records removed
(n=133)
— !
—
Records screened Records excluded
e
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o
i !
Reports sought for ratrieval o Reports not refrisved
(n = 140) i (n=0)
—
—
L4
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Reports assessed for eligibility »| n=24 No mental healthiwellbeing
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through com-

munity

college setting?
N—recruited

schoolfuniversity/

IncomeSsocioeco-  Weight status at Recruited from
baseline

nommic stams (o,

%)

NR

26,88)

White (50160,

31.25)

African American

Eihnicity (N, %) Education (n/N, %)

Hispanic (43/160,

M: 77 (48.13)
F: §3 (51.58)

Gender, n (%)

g
=
&
88 |¢
i
E s
|3
)
i |3
s|8 E
3188 | 5%

(57/160, 35.63)

(10160, 6.25)
04,7% Spanish

L 0,954 (D.21})

11" grade USA

ary schools or
first course of
vocational train-
ing (10™ and
equivalent)

Y—secondary or
higher second-

NE

situation at home

L 0,45 (0.50)
C: 0,49 (0.50)

Mean schooling years  Good or very good
62.27%

Good economic

of fathers: 11.17

of mothers; 11.48
Mean schooling years

years

Mother's schooling
I: 2039 (27.07)
C: 22,68 (29.00)

C: 0936 (0.24)

F: 53.01

C: 16.68 (1.04)

I 16,87 (1.06)

15-19

Vargas-Martinez
et al, 2019,

Spain

BMT body mass index, C control, ESH Email Self Help, F female, 71" Group Therapy, { intervention, /T Internet therapy, M male, MR not reported, WL waitlist control, W7 Waitlist
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of the studies were targeted at adolescents who had over-
weight or obesity (Chen et al., 2018; Jones et al., 2008; Kise
& Yildiz, 2021; Likhitweerawong et al., 2021; Lopez et al.,
2021). For further participant details please refer to Table 1.
Length of follow-up ranged from 1 to 25 months. Nine stud-
ies targeted more than one lifestyle risk factor (9/17, 52.9%)
(Chen et al., 2018; Egilsson el al., 2021; Jones et al., 2008;
Kose & Yildiz, 2021; Lopez et al., 2021; Lubans et al., 2012;
Richardson et al., 2021; Rodgers et al., 2018; Slootmaker
et al., 2010). Three studies targeted smoking only (Cremers
et al., 2015; Graham et al., 2021; Guoet al,, 2014), two stud-
ies targeted sleep only (Chan et al., 2022; De Bruin et al.,
2016) and one cach targeted only diet (Likhitweerawong
et al., 2021), physical activity (Thompson et al., 2016), and
alcohol (Vargas-Martinez et al., 2019). Five studies spe-
cifically targeted adolescents with overweight or obesity
(Chen et al., 2018; Jones et al., 2008; Kose & Yildiz, 2021;
Likhitweerawong et al., 2021; Lopez et al., 2021). Attrition
rates across studies varied, with four studies having attrition
rates above 30% (Cremers et al,, 2015; De Bruin et al, 2016;
Egilsson et al., 2021; Vargas-Martinez et al., 2019). Full
details of participant and study characteristics are available
in Table 1 and 2 respectively.

Intervention Characteristics

The method of delivering digital health interventions varied
across the 17 studies. Four interventions used a combination
of digital health delivery methods including fitness trackers
{Chen et al., 2018), websites (Chen et al., 2018; Cremers
et al., 2015; Richardson et al., 2021), mobile phone appli-
cations (Chen et al., 2018; Lopez et al., 2021; Richardson
ctal., 2021) and text messaging (Chen et al., 2018; Cremers
et al., 2015; Lopez et al., 2021). Five interventions were
delivered via text messaging alone (Graham et al., 2021,
Guo et al,, 2014; Kose & Yildiz, 2021; Lubans et al., 2012;
Thompson et al., 2016), four were delivered through a web-
site (De Bruin et al., 2016; Jones et al., 2008; Slootmaker
etal., 2010; Vargas-Martinez et al., 2019), three were mobile
phone applications (Egilsson et al., 2021, Likhitweerawong
etal, 2021; Rodgers et al., 2018) and one was delivered via
email (Chan et al., 2022). Intervention duration ranged from
6 weeks (De Bruin et al., 2016; Egilsson et al.,, 2021; Rodg-
ers et al.. 2018) to 12 months {Cremers et al., 2015; Lubans
et al., 2010). Eleven of the interventions had the digital
component only (Chan et al., 2022; Cremers et al., 2015;
De Bruin et al., 2016; Egilsson et al., 2021; Graham et al.,
2021; Jones et al., 2008; Likhitweerawong et al., 2021; Rich-
ardson et al., 2021; Rodgers et al., 2018; Slootmaker et al.,
2010; Vargas-Martinez et al., 2019), whereas six smdies
were multicomponent and included the digital component
alongside other intervention components e.g. classroom cur-
riculum, interactive workshops (Chen et al., 2018; Guo et al.,
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2014; Kose & Yildiz, 2021; Lopez et al.,, 2021; Lubans
et al., 2012; Thompson et al., 2016). Due 1o the complexity
across interventions in terms of duration, components and
exposure, the results are unable to be pooled to adequately
demonstrate frequency of intervention exposure, There
were several behavior change theories underpinning the
interventions including cognitive behavioral therapy (CBT)
{(Chan ct al., 2022; D¢ Bruin et al., 2016; Jones et al., 2008),
social cognitive theory (SCT) (Chen et al., 2018; Graham
et al., 2021; Lubans et al., 2012), I-Change Model (Crem-
ers et al,, 2015; Vargas-Martinez et al., 2019), motivational
interviewing (Kise & Yildiz, 2021) and self-determination
theory (SDT) (Thompson et al., 2016). Five of 17 studies
used co-design with adolescents in intervention development
(Egilsson et al., 2021; Graham et al., 2021; Guo et al , 2014;
Richardson et al., 2021; Thompson et al., 2016). Full details
of the inlervention characleristics are available in Table 3.

Mental Health or Wellbeing Outcomes

For two of the included studies, the outcome data of interest
was not presenied in the manuscript and was unavailable
after contacting the corresponding author (Cremers et al.,
2015; Thompson et al., 2016). All data used in the meta and
sensitivity analyses are available in Supplementary File 3.
Forest plots for meta-analyses are available in Fig. 2. Forest
plots for sensitivity analysis are available in Fig. 3.

Quality of Life

Four studies (4/17, 23.5%) measured quality of life (QOL)
(Chen et al., 2018; Kose & Yildiz, 2021; Likhitweerawong
et al., 2021; Vargas-Martinez et al., 2019), with all having
sufficient data to perform meta-analyses and used two QOL
measures that are validated in adolescent populations: Pedi-
atric Quality of Life Inventory (PedsQL) (Chen et al., 2018;
Kise & Yildiz, 2021; Likhitweerawong et al., 2021) and EQ-
5D-5L (Vargas-Martinez et al., 2019). One study measured
QOL as the primary outcome (Vargas-Martinez et al., 2019).
Only one study showed significant effects of the interven-
tion (Kose & Yildiz, 2021), which used text messaging to
deliver the intervention over 6-months. Two separale mela-
analyses were performed due to one paper reporting QOL
for the physical and psychosocial subscales separately and
not the total summary score. Overall, meta-analyses indi-
cated that compared with usual care controls, interventions
increased physical QOL levels bul did not reach a significant
level (SMD 0.30, 95% CI — 0.05 to 0.66, P=0.10). There
was significant heterogeneity amongst studies (Tan® =0.09,
I*=70%; P=0.02). Similarly, interventions increased psy-
chosocial QOL levels but did not reach a significant level
compared to control with significant heterogeneity amongst
studies (SMD 0.38, 95% CI — 0.08 to 0.83, P=0.10;

€) Springer
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Tau®=0.16, I*=82%, P=0.001). One study had high RoB
(Kise & Yildiz, 2021) and therefore the sensitivity analysis
was performed on the remaining three studies. For physical
QOL, the sensitivity analyses showed non-significant posi-
tive effects of the intervention (SMD 0.03, 05% ClL = 0.06 10
0.16; P=0.37) with no heterogeneity (Tau’=0.00, I*=0%,
FP=0.41). For psychosocial QOL, there was also non-signif-
icant positive effects of the intervention compared to con-
trol (SMD .17, 95% CI = 0.18 to 0.52; P=0.34) and there
was substantial heterogeneity across studies (Tau® =006,
I*=59%, P=0.09).

Self-efficacy

Five (5/17, 29.4%) studies measured self-efficacy (Chen
et al., 2018; Cremers et al., 2015; Egilsson et al., 2021;
Guo et al., 2014; Slootmaker et al., 2010). Self-cflicacy
was measured across different domains including physical
activity (Chen et al., 2018; Slootmaker et al., 2010), nutri-
tion (Chen ef al., 2018), smoking cessation (Cremers et al.,
2015; Guo et al., 2014) and general self-efficacy (Egilsson
et al., 2021). Due to this variability, meta-analysis was not
possible. Three studies used study-specific questionnaires
{Cremers et al., 2015; Guo et al., 2014, Slootmaker et al.,
2010}, one study used the Health Behavior Questionnaire
{Chen et al., 2018) and one used the General Self Efficacy
Scale (GSE) (Egilsson et al., 2021). Both the Health Behav-
ior Questionnaire and GSE have been validated in adolescent
populations previously. No studies measured self-efficacy as
a primary outcome. Significant effects of the intervention
were seen across three studies measuring physical activity
and nutrition self-efficacy (Chen et al., 2018), self-cficacy
in smoking cessation (Guo et al., 2014) and self-efficacy
in sports (significant among males only) (Slootmaker et al.,
2010).

Depressive Symptoms

Six studies measured depressive symptoms (6/17, 35.3%)
{Chan et al., 2022; Egilsson et al., 2021, Graham et al.,
2021; Jones et al., 2008; Lopez et al., 2021; Richardson
et al., 2021), with five having sufficient data for meta-anal-
yses (Chan et al., 2022; Egilsson et al., 2021; Graham et al_,
2021; Jones et al., 2008; Lopez et al., 2021). Depressive
symptoms were measured using various validated measures
including Hospital Anxiety and Depression Scale (HADS)
{Chan et al., 2022), Children’'s Depression Inventory (CDI)
{Egilsson et al., 2021), Patient Health Questionnaire-2
{PHQ-2) (Graham et al., 2021) and Center for Epidemio-
logical Studies Depression Scale for Children (CES-DC)
(Jones et al., 2008; Lopez et al., 2021). No studies meas-
ured depressive symptoms as the primary outcome. Over-
all, the results of the meta-analysis revealed that compared
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with usual care controls, interventions decreased depressive
symptoms but did not reach a significant level compared
to control (SMD — 0.02, 95% CI — 0.09 to 0.05, F=0.60)
and results were homogenous across studies (Tau®=0.00,
1*=0%, P=0.60). For depressive symptoms, three studies
had a high RoB (Egilsson et al., 2021; Jones et al., 2008;
Lopez et al., 2021) and sensitivity analysis was performed
on the remaining two studies. Sensitivity analysis showed a
non-significant decrease in depressive symptom levels com-
paring intervention to usual care controls (SMD = 0.05, 95%
Cl=0.21t00.12; P=0.39), and results had little heteroge-
neity (Tauw? =0.01, I* =23%, P=0.26).

Anxiety

Four studies measured anxiety (4/17, 23.5%) all with suf-
ficient data for meta-analyses (Chan et al., 2022; De Bruin
et al., 2016; Egilsson et al., 2021; Graham et al., 2021).
Anxiety was measured using the following questionnaires:
Hospital Anxiety and Depression Scale (HADS) (Chan
et al.,, 2022), Youth Self Report (De Bruin et al., 2016),
Multidimensional Anxiety Scale (MASC) (Egilsson et al.,
20021) and Generalized Anxiety Disorder (GAD-2) (Graham
et al., 2021). No studies measured anxiety as the primary
outcome, Overall, meta-analysis showed that compared with
usual care controls, interventions decreased anxiety levels
but did not reach a significant level with substantial hetero-
geneity amongst studies (SMD — (.13, 95% CI — 045 to
0.19, P=0.42; Tan*=0.07, *=69%; P=0.02). Two of the
studies measuring anxiely had a high RoB (De Bruin et al.,
2016; Egilsson et al., 2021). The sensitivity analysis on two
remaining studies (Chan et al., 2022; Graham et al., 2021),
showed a non-significant decrease in anxiety levels compar-
ing intervention to usual care controls in the sensitivity anal-
ysis (SMD — 0.04, 95% CI — 0.11 to 0.04) and results were
homogenons across trials (Tau® =0.00, B=0%, P=0.61).

Positive and Negative Affact

One study measured both positive and negative affect (Rodgers
et al., 2018) and one study measured negative affect only (De
Bruin et al,, 2016). Although meta-analysis is recommended for
2 or more studies for better precision, significant heterogeneity
existed between studies for negative affect and therefore results
are summarised in a narrative synthesis. Affect was measured
using Youth Self Report (De Bruin et al., 2016) and Positive
and Negative Affect Schedule Children (PANAS-C) (Rodgers
et al., 2018). No studies measured affect as the primary out-
come. Rodgers and colleagues found no interaction effects for
positive or negative affect and De Bruin and colleagues found
no significant intervention effects on negative affect.

10

Self-esteem

One study measured self-esteem as a secondary outcome
{Lubans et al., 2010, 2012) using the selective scales from
Marsh's Physical Self-Description Questionnaire which is
validated in an adolescent population, There were no sig-
nificant effects of the intervention on self-esteem.

Intervention Satisfaction, Engagement
and Adherence

Data on intervention satisfaction, engagement and adherence
was poorly reported across studies. Four of 17 (23.5%) stud-
ies reported data on intervention satisfaction for participants,
with over half of participants finding interventions accept-
able (satisfaction 57-91%) (Egilsson et al., 2021; Lubans
etal., 2012; Slootmaker et al., 2010; Thompson et al., 2016).
Eight of 17 (47.1%) studies reported data on participant
engagement or adherence with the intervention, assessed by
the amount of the intervention received or accessed by par-
ticipants which ranged from 22.5% to 83.1% across studies
(Chan et al., 2022; Egilsson et al., 2021; Jones et al., 2008;
Likhitweerawong et al., 2021; Lopez et al., 2021; Lubans
etal., 2012; Slootmaker et al., 2010); Vargas-Martinez et al.,
2019), Adherence to the intervention was reported to drop
over lime in five studies (Chan ¢t al., 2022; Egilsson et al.,
2021; Jones et al., 2008; Slootmaker et al., 2010; Vargas-
Martinez et al., 2019). One study had a technical issue and
therefore could not assess engagement or adherence (Rodg-
ers et al., 2018),

Risk of Bias

Table 4 and 5 and Figs. 4 and 5 summarize the risk of bias
assessment for RCTs and cRCTs. Nine of 17 smdies (52.9%)
had an overall RoB judged as high (Cremers et al., 2015; De
Bruin et al., 2016; Egilsson et al., 2021; Guo et al., 2014;
Jones et al., 2008; Kose & Yildiz, 2021; Lopez et al., 2021;
Lubans et al., 2012; Rodgers et al., 2018). Twelve of 17
studies (76.5%) were judged as some concerns or high in the
domain’risk of bias due to deviations from intended inter-
vention', largely due to not blinding the participants and
study personnel to intervention assignment, which is typi-
cally not possible in digital health interventions. Three of
these studies also did not use appropriate analysis techniques
for their data (Kise & Yildiz, 2021; Lopez et al., 2021;
Rodgers et al., 2018). Across cRCTs, all were judged as
some concerns for their randomization process as no infor-
mation was provided. Of the four cRCTs, two had baseline
differences between groups (Cremers et al., 2015; Vargas-
Martinez et al., 2019). No significant publication bias was
found from assessing funnel plots (Supplementary File 4).
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2.1 QOL physical

4.1 QoL physical

Experimental Cantral Sad. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 85%CI IV, Randam, 85% CI
Chen 2018 84809 1390 23 TTA3 1935 17 172% 0.41 [-0.23, 1.04] e
Hose 220 7863 B35 43 TI0E 1186 37T 234% 0.74 [D.29, 1.20) —
Likh#tweerawong 2021 7982 1767 35 7625 1688 36 128% 0.1 [-0.26, 0.68] — Y
‘largas Martinez 20119 0544 014 742 0594 013 505 366% 0.03 [-0.08, 0.14] -
Total [$6% CI) 843 G0 100.0% 0.30 [-0.05, 0.68) -
Heterogensaity. Tau? = 0.08; Chi2 = 10,16, a1 = 3 (P = 0.02); F = 70% _11 4:|=s ) u's 1
Tesl for overall effect: £ = 1,66 (F=010) Favours l::twu.nmlulj Favours [contral]

2.2 QOL psychosocial

4.2 QoL psychososial
Experimental Control Sud. Mean Difference Std. Mean Difference

Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 85% Cl IV, Randam, 85% CI
Chen 2018 8918 875 23 BOO7T 1448 17 185% 078012, 143 —
Kose 20120 Te1G 1007 43 6831 1248 3T 244% 0.87 041, 1.39) —
Likhitwreerawong 2021 73 1802 35 T2B3 1318 35 242% 0.02 [-0.44, 0.49] —
Vargas Martinez 2019 0844 014 742 084 013 505 320% 0.0 [-0.08, 0.14] ™
Total ($6% CI) 843 694 100.0% 0.38 [-0.08, 0.83) -
Heterogeneity. Taw® = 0.16, Ch® = 16.38, df = 3 (P = 0.0010); P = 82% LI -ﬂLE i 0‘5 '.I
Test for owerall effect: 2 = 1.63 (P =0.10) F [experimental] F: rs [control]

2.3 Depressive symptoms

Experimantal Control Std, Mean Difference Std, Mean Diffarence
StudyorSubgroup  Mean 5D Total Mean S0 Total Weight IV, Random, 85% Cl IV, Random, 85% €l
Chan 2022 96 44 45 6895 44 45 31% -0.20 -0.67, 0.19]
Egitazon 2021 734 T.03 20 T185 745 il 1.4% 0.21 [H0.40, 0.82)
Graham 2021 186 172 1304 2 177 1284 E8.3% <0.01 [-0.08, 0.07)
Jones 2007 1120 976 52 1322 1078 53 36% -0.18 [H0.57, 0.20) —_—
Lopez 2021 B3B8 5.22 I TR 54 3B 26% 0.09 [-0.37, 0.54) 1
Total (95% CI) 1458 1441 100.0% =0.02 [-0.09, 0.05) *
Heterogeneity: Tau* = 0,00, Chi*= 277, df = 4 (P = 0.60); I¥ = 0% _11 _u=5 i 015 1
Test for averall effect £ = 0.53 (P = 0.60) Favours [xpars 1 Favours [contral]
2.4 Anxiety
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean S0 Total Weight IV, Randem, 95%CI1 IV, Randam, 95% C1
Chan 2022 65 34 45 T 36 45 23EW =0.14 [-0.56. 0.27] — T
de Bruin 2018 259 1.82 30 ALz 207 38 21.6% -0.68 [-1.13, -0.22] _
Egilsson 2021 555 131 20 5023 13186 21 1508% 039 [-0.23. 1.01] -1
Graharm 2021 241 188 1304 247 1.88 1254 38.5% -0.03 [-0.11. 0.05]
Total (85% C1) 1408 1389 100.0% 013 [-0.45, 0.19]

e . : = - e t f T }
Heteragensity; Tau® = 0.07; Ch# = 8.56, ¢f = 3 [P = 0.02); I = 68% 4 405 0 05

1

Test for overall effect 7 = 0.80 (P = 0.42) i Tateeill Eins ikl

Fig.2 Forest plots of meta-analyses. CT confidence interval, IV inverse variance, {OL quality of life, 5D standard deviation
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3.1 QOL physical

Experimental Control Std. Mean Difference Std. Mean Difference
Stuchy or Subgroup Mean S0 Total Mean  SD Total Weight IV, Random, 95% CI 1. Ramdom, 35% CI
Chen 2018 B4.6D 13.80 23 TTE3 1938 17 2.0% 041 -0.23, 1.04]
Likhitwesrawong 2021  79.82 1767 35 7525 16.88 3B B3N 0.21 |-0.26, 0.88)
‘Vargas Martinez 2019  0.844 014 T42 084 043 505 01.8% 0.03 [-0.04, 0.14]
Total (85% Cl) 800 557 100.0°% 0.05 [-0.06, 0.16]

Heterogeneity: Tau® = 0.00; Ch# = 1.78, df =2 (P =041} P = 0%
Tesat for overal effect; Z = 0,80 (F = 0.37)

3.2 QOL psychosocial

' : . \
4 05 0 05 1
Favowrs [experimental] Favaurs [contral]

Experimental Control Std. Mean Difference Std. Mean Difference
Stwedy or Su Maan 50 Total Mean S0 Total Weight IV, Random, #5%CI IV, Random, 95% €1
Chen 2018 88.18 &.75 23 8007 14.49 17 18.2% 0.78 [0.12, 1.43]
Likhitweerawong 2021 T3 18.02 35 7263 13918 3B 28.1% 0.0Z [-0.44, 0.48]
Vargas Martinez 2018 0844 014 T42 084 013 50§ 52T 0.03 [-0.08, 0.14]
Total [945% Cl) 800 55T  100.0% 0.17 [0.18, 0.52]

Heterogensity: Tau® = 0.06; Chi*=4.39, df =2 (P = 0.08) P = 58%
Test fior overall efiect: Z = 0.95 (P = 0.34)

3.3 Depressive symptoms

. . ) .
I t + b 1

-1 -0.5 o 0.5 1
Faveurs [experimental] Faveurs [contral

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 85% CI IV, Randaom, 85% Cl
Chan 2022 58 44 45 69 41 45 13.8% -0.26 [-0.6T.0.16]
Graham 2021 198 1.72 1304 2 177 1284 BE1% -0.01 [-0.09. 0.07]
Total (95% CIj 1349 1329 100.0% 005 [-0.21, 0.12]

Heterogeneity: Tau® =001, Ch# =128 df =1 (P =026), 7= 23%
Test for overall effect: Z = 0.54 (P = 0.59)

A 06 o 0.5
Favours [experimental] Favours [control]

3.4 Anxiety
Intervention Control Std. Mean Difference Std. Mean Difference
StudyorSubgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chan 2022 B5 34 45 7 36 45 34% -0.14 [-0.58, 0.27]
Graham 2021 241 1.38 1304 247 18B 12B4 DBE% -0.03 [-0.11, 0.05]
Total {95% CI) 1349 13298 100.0% -0.04 [-0.11, 0.04]

Heterogensity: Tau® = 0.00; Chi*=0.28, df =1 (F=081); F=0%
Test for overall effect: Z =092 (P =0.28)

4 05 0 05
Favouwrs [experimental] Favours [control]

H

Flg. 3 Forest plots of sensitivity analyses. Cf confidence interval, IV inverse varance, QOL quality of life, 5D standard deviation

Discussion

Previous research has shown effectiveness of digital health
interventions for improving diet and physical behaviors
(Rose et al., 2017), supporting weight management (Kou-
vari et al.,, 2022) and prevention of mental health condi-
tions among adolescents (Bantjes, 2022; Bergin et al.,

4} springer
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2020; Werner-Seidler et al,, 2020), et no previous research
informs us of the effectiveness of digital health interventions
which target lifestyle risk behaviors on improving mental
health or wellbeing among adolescents. This study found
that digital health interventions targeting lifestyle risk behav-
iors among adolescents were associated with small, but
non-significant improvements in quality of life, depressive
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symptoms and anxiety. After excluding studies at high risk
of bias, the sensilivily analyses did not change the effects.
This review also showed that digital health interventions
were wide-ranging in delivery method, duration and targeted
risk behaviors. Co-design was rarely used in intervention
development and data on intervention satisfaction, engage-
ment and adherence were poorly reported across included
studies, therefore it was unclear whether adolescents found
the digital health interventions useful. Thus, mental health
and wellbeing are measured outcomes in digital health inter-
ventions targeting lifestyle risk behaviors, but further work is
needed to develop interventions for adolescents which have
more of a holistic view, targeting the complex interplay of
physical and mental health and measuring the transfer effect
of one to the other.

This study identified several potential reasons for the
small effects lifestyle digital health interventions can have
on adolescent mental health and wellbeing. Firstly, many
of the studies did not measure mental health or wellbeing
as a primary outcome and so were possibly not powered to
detect changes in these outcomes. Secondly, due to the spar-
sity of studies found in this review, resulls were pooled for
conceptually related mental health and wellbeing outcomes
(Tohnston et al., 2022). Despite all being validated in an
adolescent population, up to five different patient reported
outcome measures were used. Furthermore, the small effect
may be due to a floor effect. Incidences of mental health
diagnosis for anxiety and depressive symptoms among
adolescents range from 20-25% (Racine et al., 2021). As
included studies only recruited otherwise healthy adoles-
cents (i.e., no existing mental health diagnosis), participants
baseline scores may have been within a healthy range and
therefore only minimal improvements were seen. However,
studies have shown that there are risks and consziderations
to both including or excluding people with a mental health
diagnosis from digital mental health interventions, with con-
sensus leaning toward ensuring that interventions are deliv-
ered to those who are in need (McCall et al., 2021). Previous
research has suggested that small effects of digital health
interventions targeting the prevention of mental health dis-
orders still hold potential to have broad impact due to the
increased number of adolescents able o access the interven-
tion. Moreover, digital health interventions may be more
acceptable becanse of the reduced stigma compared to tar-
geted mental health interventions (Cuijpers, 2022; Montero-
Marin et al,, 2022). It must also be noted that five of the 17
studies only recruited adolescents who had overweight or
obesity (Chen et al., 2018; Jones et al., 2008; Kose & Yildiz,
2021; Likhitweerawong et al., 2021; Lopez et al., 2021). As
previpus research shows, motivation is an important factor
to sustain behavior change to promote weight loss in this
population (Sundar et al., 2019; Woo & Park, 2020). How-
ever, this review did not choose to exclude these studies as

85

per our protocol and due to the variation in weight categories
of adolescents which exists naturally.

This review revealed that digital health interventions for
lifestyle risk behaviors that assessed mental health or well-
being outcomes were diverse, both in their content or focus
and in the delivery method. Due to interest in six different
lifestyle risk behaviors, the review found that nine of 17
{52.9%) interventions targeted more than one behavior, with
physical activity and diet being the most prevalent. Further,
only one of the 17 interventions assessed mental health or
wellbeing as a primary outcome (Vargas-Martinez et al.,
2019). Interventions targeting lifestyle risk behaviors that
specifically look to improve mental health or wellbeing may
look different in relation to the content and behavior change
techniques used, compared to those which focus specifically
on improving lifestyle risk behaviors (Hollis et al., 2017,
Martin et al., 2013). Previous research has shown that there
is 8 ‘clustering effect’, where adolescents who engage in
multiple lifestyle risk behaviors have a higher prevalence of
mental health symptoms (Champion et al., 2018; Gardner
et al,, 2023). Today's adolescents have reported that issues
that affect their ability to maintain a healthy lifestyle are
broad, but also mnterconnected and need to be considered
in a multidimensional context (Valanju et al., 2022). Pre-
ventive interventions which target both the risk and protec-
tive factors for chronic diseases and mental health will also
be cost-effective. Hence, there is likely to be considerable
benefits when designing future digital health interventions
by shifting the focus and aiming to improve lifestyle risk
behaviors which are shared risk and protective factors for
future development of chronic diseases and mental health
{Carbone, 2020; Gardner et al., 2023).

There were vast differences in the digital health deliv-
ery method across the 17 included studies, with a combi-
nation of five different formats used. The differences in
delivery methods for digital health interventions make it
unclear which method is most effective. Adolescents are
digital natives and use technology daily (Moreno et al.,
2022), however, to effectively engage with digital health
interventions they must have high digital health literacy
skills. Previous research has shown that adolescents often
rale their digital health literacy higher than demonstrated
(Taba et al., 2022). Furthermore, it is essential that ado-
lescents are engaged and satisfied with these interventions
for them to be effective. Out of the 17 studies identified in
this review, only five provided data on engagement with
the intervention, which ranged broadly. Previous research
has aimed to investigate adolescent engagement with
digital health interventions across multiple areas (Asch-
brenner et al., 2019; Thornton et al., 2022; Wong et al.,
20209, however, all suggest that more rigorous RCTs are
needed to understand engagement. Three strategies iden-
tified to increase adolescent engagement in digital health

) Springer
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Fig.4 RoB 2.0 quality assess-
ment for randomized controlled
trials

Study

Fig.5 RoB 2.0 quality aSseds-

interventions include personalization, just-in-time adapta-
tion, and co-design with the end user (Partridge & Red-
fern, 2018). Only five of the 17 studies included in this
review discussed the use of co-design of the intervention
with adolescents. Engaging with adolescents throughout
the entire research process is recognized in the WHO
framework for developing and implementing digital health
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interventions for young people (World Health Organiza-
tion, 2020). Lack of intervention co-design with adoles-
cents potentially explains the broad range of engagement
across studies and lack of significant results. Interest-
ingly, three of the siudies which reported co-designing
the intervention with adolescents also reported data on
satisfaction or retention, which was above 90% for two
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studies (Richardson et al., 2021; Thompson et al., 2016),
Future digital lifestyle interventions should ensure the use
of co-design, with meaningful engagement of adolescents
at every step, as well as determining the digital health
literacy level of participants and tailoring the intervention
to suit. This is critical to ensure that adolescent's knowl-
edge and views are recognised and represented to enhance
engagement, satisfaction, and intervention cffectivenecss.

This study is not without limitations. Firstly, due to the
variety of studies and outcomes included, meta-analyses
were based on a small number of studies and significant
heterogeneity was present for most oulcomes except depres-
sive symptoms. Due to pooling of mental health and well-
being outcomes, the variation in measurements should be
considered when interpreting results. Further to this point,
we were not able to adequately address our second aim due
to variations in the data. We have provided a narrative syn-
thesis of these variables where a quantitative analysis was
inappropriate. Second, risk of bias was judged as high or had
some concerns for many of the studies, which was mainly
due to blinding of participants and outcome assessors, Third,
the influence of publication bias must be considered. Grey
literature was not searched in this review which may limit
the number of included research studies, as negative study
outcomes are less-likely to be published in peer-reviewed
journals. Finally, very few studies reported a gualitative
evaluation of the intervention to understand the barriers
and enablers, which would enable a deeper understanding
and interpretation of the usefulness of the interventions and
allow planning for future research.

Conclusion

Mo previous research is available on the effectiveness of dig-
ital health interventions which target lifestyle risk behaviors
on improving mental health or wellbeing among adolescents.
This systematic review with meta-analyses revealed that
digital health interventions targeting lifestyle risk behaviors
amongst adolescents had small but non-significant positive
effects on guality of life, anxiety and depressive symploms
at follow-up compared to usual care controls. Intervention
satisfaction, engagement and adherence was poorly reported
across included studies. Despite the shared nature of risk and
protective factors for mental health and chronic diseases,
this study highlights the scarcity of evaluation of mental
health or wellbeing outcomes in digital health interventions
targeting lifestyle risk behaviors among adolescents. It is
recommended that future digital lifestyle health interven-
tions consider a more holistic approach, focusing on the
interplay between lifestyle risk behaviors and mental health
and wellbeing.
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Appendix 1: PRISMA 2020 Checklist

Location

?ce,c’:lcon 2 il;em Checklist item where item
P is reported
TITLE
Title 1 | Identify the report as a systematic review. 1
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. 1-2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. 3-4
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. 4
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 4-5
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the
sources date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Appendix 2
Selection process Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | 5-6
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 6
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 4-6
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 6-7
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | 7
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. 6
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 6
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 6
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 6
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 6
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). 6
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 6-7
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). 6-7
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Location

?ce,c’:lcon 2 Checklist item where item
P is reported
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. N/A
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | 7, Figure 1
the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. N/A
Study 17 | Cite each included study and present its characteristics. 7-8, Table
characteristics 1,2
Risk of bias in 18 | Present assessments of risk of bias for each included study. 11
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision Appendix 3
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 8-11
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 8-11, Figure
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 2
20c | Present results of all investigations of possible causes of heterogeneity among study results. 8-11, Figure
2
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 8-11, Figure
3
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. N/A
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. N/A
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 12
23b | Discuss any limitations of the evidence included in the review. 12
23c | Discuss any limitations of the review processes used. 14
23d | Discuss implications of the results for practice, policy, and future research. 12-14
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. 4
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 4
24c | Describe and explain any amendments to information provided at registration or in the protocol. 6-7
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. 7,16
Competing 26 | Declare any competing interests of review authors. 16
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Section and

Item

Location

Topic 4 Checklist item where item
is reported

interests

Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 16

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bm;j.n71

For more information, visit: http://www.prisma-statement.org/
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Appendix 2: Search strategy for Pre-Medline, Medline, Embase, Cochrane Cochrane Central
Register of Controlled Trials (CENTRAL), AMED (via OvidSP 1946-present)

1 Telemedicine.mp. or Telemedicine/
2  e-health.mp.

3 ehealth.mp.

4  electronic health.mp.

5 digital health.mp.

6 mobile health.mp.

7  mhealth.mp.

8 m-health.mp.

9 Cell Phone/ or Cell Phone*.mp.

10 cellphone*.mp.

11 mobile phone*.mp.

12  Mobile Applications/ or mobile*.mp.

13  Text Messaging/ or text messag*.mp.

14 SMS.mp.

15 texting.mp.

16  Smartphone/ or smartphone*.mp.

17  smart phone*.mp.

18 world wide web.mp. or Internet/

19 online*.mp.

20 social media.mp. or Social Media/

21  (Facebook or WhatsApp or YouTube or skype or Instagram or twitter or Tumbilr or
Snapchat or Reddit or Myspace).mp.

22 email.mp. or Electronic Mail/

23  e-mail.mp.

24 (smartwatch* or smart watch*).mp.

25 wearable device*.mp. or Wearable Electronic Devices/

26  activity track*.mp.

27  Fitness Trackers/ or fitness track*.mp.

28 (e-portal* or eportal* or electronic portal).mp.

29 personal digital assistant.mp.

30 physical activit*.mp. or Exercise/
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31  physical fithess.mp. or Physical Fitness/

32 diet.mp. or Diet/

33  nutrition.mp.

34  Food/ or "Diet, Food, and Nutrition"/ or food.mp.
35 Sleep/ or sleep.mp.

36 sedentary behavio?r.mp. or Sedentary Behavior/
37 screen time.mp. or Screen Time/

38 Smoking, Non-Tobacco Products/ or Tobacco/ or tobacco.mp.
39  smoking.mp. or Smoking/

40 alcohol.mp. or Alcohols/

41  drink*.mp. or Alcohol Drinking/

42  mental health.mp. or Mental Health/

43  (well-being or wellbeing).mp.

44  (self-esteem or self esteem).mp. or Self Concept/
45 (self-efficacy or self efficacy).mp. or Self Efficacy/
46 quality of life.mp. or "Quality of Life"/

47  Anxiety/ or anxiety.mp.

48 depress*.mp. or Depression/

49 self image.mp.

50 Resilience, Psychological/ or resilien*.mp.

51 stress.mp. or Stress, Psychological/

52  Adolescent/ or adolesce*.mp.

53 teen*.mp. or Adolescent Behavior/

54 young adult.mp. or Young Adult/

55 1or2or3ord4or5or6or7or8or9or10or11or12or13or14 or 15 0r 16 or

17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29

56

300r31or32o0r330r34or350r36or37or38or39or40or41 or42or43or

44 or 45 or 46 or 47 or 48 or 49 or 50 or 51

57 52 or 53 or 54

58 55 and 56 and 57

59  control* trial*.mp. or Randomized Controlled Trials as Topic/
60 Clinical Trials as Topic/ or clinical trial*.mp.

61 59 or60

62 58 and 61
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63

limit 62 to yr="2005 -Current"
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Appendix 3A: Data extracted for meta-analyses

Author, Year, Country Questionnaire Questionnaire Post- ‘Most complex’ | Intervention Control | Control
domain intervention intervention group Mean group group
follow-up group (n) (SD) (n) Mean (SD)
QoL (physical)
Chen et al, 2018, USA PedsQL physical 6 months 23 84.69 (13.99) 17 77.83
(19.35)
Kose et al, 2020, Turkey PedsQL physical 6 months 43 78.63 (8.35) 37 71.06
(11.86)
Likhitweerawong et al, PedsQL physical 6 months 35 79.82 (17.67) 35 76.25
2021, Thailand (16.66)
Vargas-Martinez et al, Health-related quality of life | NA 4 months 742 0.944 (0.14) 505 0.94 (0.13)
2019, Spain (EQ-5D-5L)
QOL (psychosocial)
Chen et al, 2018, USA PedsQL psychosocial 6 months 23 89.18 (8.75) 17 80.07
(14.49)
Kose et al, 2020, Turkey PedsQL psychosocial 6 months 43 79.16 (10.07) | 37 69.31
(12.48)
Likhitweerawong et al, PedsQL psychosocial 6 months 35 79.82 (17.67) | 35 76.25
2021, Thailand (16.66)
Vargas-Martinez et al, Health-related quality of life | NA 4 months 742 0.944 (0.14) 505 0.94 (0.13)
2019, Spain (EQ-5D-5L)
Depressive symptoms
Chan et al, 2022, Hong HADS Depression 8 weeks 45 5.8 (4.4) 45 6.9 (4.1)
Kong
Eqilsson et al, 2021, CDI NA 6 weeks 20 73.4 (7.03) 21 71.85
Iceland (7.45)
Graham et al, 2021, USA | PHQ-2 NA 4 weeks 1304 1.98 (1.72) 1284 2.00 (1.77)
Jones et al, 2008, USA CES-D 20 NA 16 weeks 52 11.29 (9.76) 53 13.22
(10.79)
Lopez et al, 2021, USA CES-DC 10 NA 24 weeks 37 8.38 (5.22) 38 7.91 (5.41)
Anxiety
Chan et al, 2022, Hong HADS Anxiety 8 weeks 45 6.5 (3.4) 45 8.7 (3.6)
Kong
De Bruin et al, 2018, YSR Anxiety 6 weeks 39 2.59 (1.82) 39 3.92 (2.07)
Netherlands problems
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Eqilsson et al, 2021, MASC NA 6 weeks 20 55.5(13.1) 21 50.23
Iceland (13.16)
Graham et al, 2021, USA | GAD-2 NA 4 weeks 1304 2.41(1.88) 1284 2.47 (1.88)

CDI: Children’s Depression Inventory, CES-D: Center for Epidemiological Studies Depression Scale, CES-DC: enter for Epidemiological Studies Depression
Scale of Children, EQ-5D-5L: EuroQol 5 Dimension 5 Level, GAD-2: Generalized Anxiety Disorder 2-item, HADS: Hospital Anxiety and Depression Scale,
MASC: Multidimensional Anxiety Scale for Children, NA: Not Applicable, PedsQL: Pediatric Quality of Life , PHQ-2: Patient Health Questionnaire 2-item, SD:

Standard Deviation
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Appendix 3B: Data used for sensitivity analyses

Author, Year, Country Questionnaire Questionnaire Post- ‘Most complex’ Intervention Control | Control
domain intervention | intervention group Mean group group
follow-up group (n) (SD) (n) Mean
(SD)
QoL (physical)
Chen et al, 2018, USA PedsQL physical 6 months 23 84.69 (13.99) 17 77.83
(19.35)
Likhitweerawong et al, PedsQL physical 6 months 35 79.82 (17.67) 35 76.25
2021, Thailand (16.66)
Vargas-Martinez et al, Health-related quality of NA 4 months 742 0.944 (0.14) 505 0.94
2019, Spain life (EQ-5D-5L) (0.13)
QOL (psychosocial)
Chen et al, 2018, USA PedsQL psychosocial 6 months 23 89.18 (8.75) 17 80.07
(14.49)
Likhitweerawong et al, PedsQL psychosocial 6 months 35 79.82 (17.67) 35 76.25
2021, Thailand (16.66)
Vargas-Martinez et al, Health-related quality of NA 4 months 742 0.944 (0.14) 505 0.94
2019, Spain life (EQ-5D-5L) (0.13)
Depressive symptoms
Chan et al, 2022, Hong HADS Depression 8 weeks 45 5.8 (4.4) 45 6.9 (4.1)
Kong
Graham et al, 2021, PHQ-2 NA 4 weeks 1304 1.98 (1.72) 1284 2.00
USA (1.77)
Anxiety
Chan et al, 2022, Hong HADS Anxiety 8 weeks 45 6.5 (3.4) 45 8.7 (3.6)
Kong
Graham et al, 2021, GAD-2 NA 4 weeks 1304 2.41(1.88) 1284 2.47
USA (1.88)

CES-D: Center for Epidemiological Studies Depression Scale, EQ-5D-5L: EuroQol 5 Dimension 5 Level, GAD-2: Generalized Anxiety Disorder 2-item, HADS:

Hospital Anxiety and Depression Scale, NA: Not Applicable, PedsQL: Pediatric Quality of Life, PHQ-2: Patient Health Questionnaire 2-item, SD: Standard

Deviation
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Appendix 4: Funnel Plots of comparisons

4.1 Funnel plot - QOL physical
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4.4 Funnel plot - Anxiety
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SE: standard error, SMD: standardised mean difference
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CHAPTER THREE: Navigating the online world of lifestyle health

information: qualitative study with adolescents

Preface to the Chapter

Chapter Two provided evidence that potential exists for digital health interventions that target
lifestyle risk behaviours to improve mental health or wellbeing outcomes among adolescents
due to the shared nature of risk and protective factors for mental health and chronic
diseases. Of 17 included studies, only five evaluated adolescent engagement with the
interventions (which ranged broadly among studies). This chapter (Chapter Three) presents
the findings of a qualitative study to explore adolescents’ perceptions of obtaining
information or advice related to lifestyle health on contemporary digital platforms (websites,
social media, smartphone apps), thereby addressing Aim 3 of this thesis. Ethics approvals
and participant information and consent forms for this study are presented in Appendix B.
This qualitative study has been peer-reviewed (submitted 23 November 2021, resubmitted
with corrections following reviewer comments 17" December 2021) and published (11™
January 2022) in JMIR Pediatrics and Parenting. Authors contributions to this paper are
outlined in the authorship attribution statement. Chapter Three was disseminated in the

following ways:

Published peer reviewed manuscript
Raeside R, Jia SS, Redfern J, Partridge SR. Navigating the Online World of Lifestyle Health
Information: Qualitative Study With Adolescents. JMIR Pediatr Parent 2022; 5(1):e35165

doi: 10.2196/35165.

This work is licensed under a Creative Commons Attribution 4.0 International License (CC

BY 4.0).
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Conference presentations
3. Raeside R et al (15-17/02/2022) Navigating the online world of lifestyle health
information: an adolescent perspective. 10-min oral. University of Sydney Digital
Health and Informatics Network, Digital Health Week 2022, Online.
4. Raeside R et al (15-18/05/2022) Navigating the online world of lifestyle health
information: an adolescent perspective. Poster. International Union for Health
Promotion and Education (IUHPE) 24" World Conference on Health Promotion, Online

(Moved to online from in-person conference in Montreal, Canada after acceptance).
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Abstract

Background: Adolescence is a critical life stage characterized by an interplay of biological, social, and environmental factors.
Such factors influence lifestyle health-related trajectories, including dietary behaviors, physical activity levels, body weight, and
sleep. Generation Z (bom 1995-2015) is the most internet-dependent and techmologically savvy generation in history with
increasing rates of smartphone ownership across high- and low-income countries, Gaps exist in understanding what online
platforms adolescents are using and barriers and facilitators of these platforms to seek lifestyle health information,

Objeetive: We evaluated adolescents” perceptions on the use of contemporary digital platforms (websites, social media platforms,
smartphone apps) to seek lifestyle heath information or advice.

Methods: Virtual focus groups were held via Zoom teleconference between July 2021 and August 2021, Eligible participants
were 13 years to 18 years old, were living in Australia, and had searched for online lifestyle health information in the previous
3 months. For this study, lifestyle health information referred to key behaviors and risk factors for chronic disease, namely, diet,
physical activity, weight management, and sleep. Participants were recruited through an existing database of research participants
and networks of the rescarch team. Focus groups were analyzed using the framework approach, in which data are systematically
searched to recognize patterns in the data and manage, analyze, and identify themes. Focus group audio files were transeribed
verbatim and independently coded by 2 rescarchers (RR, 581). Through an iterative, reflexive process, a final coding matrix was
agreed on by all researchers and used to thematically analyze the data,

Results: We held 5 focus groups (n=32; mean age: 16,3 [SD 1.4] yvears; 18/32, 56% female; 13/32, 41% spoke language other
than English at home). Thematic analysis revealed participants searched for information both actively (eg, on Google or YouTube)
and passively (eg, scrolling social media and using existing apps preloaded to their smartphone such as Apple Health, Samsung
Health, or Google Fit apps). Participants identified that the most helpful information was well-presented in terms of assthetic
appeal and layout and came from a credible and reliable source (eg, any sponsorships disclosed), and they expressed the need for
the information to be relatable, Mixed views were reported for the application of lifestyle health information found online, Some
participants reported behavior change, while others noted that certain advice was hard to maintain and incorporate into their
lifestyle.

Conclusions: This study highlights the abundance and complexity of lifestyle health information cnline for adolescents.

Adolescents i the digital age seck access to information that is appealing, credible, relevant, and actionable for lifestyle health
behaviors. To appeal to needs of adolescents, future interventions for adolescents relating to lifestyle health must consider co-design
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methodological approaches, Furthermore, the regulation of lifestyle health information available online warrants further

investigation.

(JMIR Pediatr Parent 2022:5(1):e35165) doi: 10.2196/35165

KEYWORDS

adolescents; chronic disease prevention; websites; social media;, smartphone applications

Introduction

Today's adolescents, defined by the World Health Organization
(WHO) as aged 10 years to 19 years, make up 16% of the global
population [1]. Adelescence is a critical life stage during which
a complex interplay of biological, social, and environmental
factors determines the trajectory of lifestyle health behaviors
inte adulthood [2]. Lifestyle health behaviors and risk factors
that are of great importance during adolescence are diet, physical
activity, weight management, mental health, and sleep hygiene,
as they are predictors of adverse health outcomes in adulthood,
such as obesity and cardiovascular disease [3]. Globally, most
adolescents do not meet dict or physical activity guidelines
[4,5], and there has been a dramatic increase in the prevalence
of overweight and obesity, jumping from 4% to over 18% in
the last 40 years [6]. In Australia, very few adolescents meet
guidelines for diet and physical activity [7,8], and adolescents
do not get enough sleep on school nights [9]. Adolescence is
an opportunistic window for establishing good lifestyle health
behaviors [10]. Despite this, research priorities during
adolescence are often focused on reducing other high-risk
behaviors such as suicides, substance use, and sexual activity,
with limited attention given to rescarch that effectively hamesscs
digital technologies to target prevention of chronic diseases
throngh lifestyle risk factor management [11,12].

Adolescents are known as “digital natives™ as they have been
bomn inte a ubiguitous digital environment [13], which has
grown exponentially in the last 20 years. In Australia, 94% of
adolescents own a mobile phone, 5% are accessing the intermet
daily, and they use an average of 4 different social media
platforms [14]. Previous research has shown that adolescents
frequently turn to online sources such as internet websites and
social media for lifestyle health information [15]. A national
US survey found that adolescents are primarily looking at diet
and fitness information online, with more trust placed on the
intermet than social media [16]. Furthermore, studies have
explored how adolescents search for and appraise online health
information and the extent to which they trust this information
[17,18]. Furthermore, thers is a constant expansion in the variety
of digital platforms, including the uprise of contemporary
platforms such as TikTok and Discord. As such, the current
evidence base exploring the use of digital platforms to obtain
information on lifestyle health behaviors is  owutdated.
Contemporary digital platforms are a highly appealing and easily
accessible way for adolescents to obtain lifestyle health
information, given the increasing rates of smartphone ownership
and their widespread use among adolescents for the pursuit of
lifestyle health information.

As the digital health space is growing, gaps exist In our
understanding of what contemporary digital platforms

hitpsipodintrics jmic org/ 202271235165

adolescents are using to seek this information and the barriers
and facilitators of obtaining lifestyle health information on these
platforms. Understanding the barriers and facilitators is crocial
for governments, health organizations, rescarchers, and policy
makers to be able to deliver appealing and effective lifestyle
health promeotion and support adolescents with management of
chromic discase risk factors, Therefore, the aim of this study
was to explore adolescent perceptions of obtaining information
or advice related to lifestyle health from contemporary digital
platforms.

Methods

This study adhered to the consolidated criteria for reporting
qualitative research (COREQ) guidelines for reporting
qualitative research (Multimedia Appendix 1) [19]. The stody
protocol was approved by the University of Sydney Human
Research Ethics Committee (approval number 2020613}, and
participants gave informed e-consent priot to participation.

Participants

Participants who were cligible to take part in the focus groups
were aged 13 years to 18 years (inclusive). The WHO defines
adolescents as 10 vears to 19 years old; however, the range of
13 years to 18 years was selected to coincide with the age range
of secondary education in Australia, which is a common setting
for health promotion interventions by governments. Further
eligibility criteria included living in Australia and having had
accessed lifestyle health information online at least once in the
previous 3 months, For this study, lifestyle health information
referred to key behaviors and risk factors for chronic disease,
namely, diet, physical activity, weight management, and sleep.

Recruitment

Participants were rectuited through an existing database from
a previous cross-sectional survey (Digitalize Study) [20] and
known networks to the research team, The Digitalize Study was
a cross-sectional survey to find out how young people (13-18
years old) search for lifestyle health information online including
which digital platforms were most used, perceived helpfulness
of information on digital platforms, helpfulness for positive
behavior changes, and the gquality of platforms”™ health
information. Email invitations were sent with a link to the
participant information sheet. All prospective participants read
the participant information sheet online, provided informed
e-consent, and were directed to an online survey to indicate
demographic characteristics (age, gender, postcode, and
language spoken at home) and how often they searched for
lifestyle health information online in the previous 3 months, A
3-month time frame was chosen so that participants had
up-to-date knowledge of lifestyle health information on these
digital platforms. If participants had not accessed lifestyle health
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information in the previous 3 months, they were not able to
complete the survey and therefore were not contacted to take
part in the focus groups. All eligible participants were contacted
via text message to confirm date and time of focus group and
were emailed the secure teleconference link.

Data Collection

A semistructured discussion guide was developed by the
research team based on the outcomes of the Digitalize study
[20] to further explore the perceptions of obtaining and using
lifestyle health information online. To assess whether the focus
group questions were easy to understand and acceptable, the
interview guide was piloted with 2 vouth advisors who currently
work with the research team. The discussion guide is provided
as supplementary material (Multimedia Appendix 2).

Ome researcher (RR) gave a brief overview of the discussion at
the commencement of the focus groups. Participants were asked
about where they accessed health information online (internct
websites, social media platforms, and smartphone apps), why
they used online sources, what type of content they found most
engaging, and any potential changes to their lifestyle behaviors
as a result of applying the information they obtained online.
Based off their responses, the 2 platforms of most interest to
the group were discussed in more detail. Questions explored
how they searched for information on these online sources, what
made these sources most and least appealing, and how they
judged the reliability and usefulness of the information they
found.

The focus groups were conducted by 2 researchers (RR, 58I)
via videoconferencing (Zoom Video Communications Inc, San
Jose, CA)at a time convenient for participants. The focus groups
were led by RR, and 858] took detailed notes for each session,
Each focus group took approximately 45 minutes to complete.
RR has training and previous experience in conducting focus
groups and semistructured interviews. Focus groups were
recorded and transcribed verbatim into Microsoft Word (Version

hitps=ipediatrics jmi ang 2022/ 1/ 35165
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16.54, Microsoft 365, Microsoft Corp, Redmond, WA) by RR.
Recruitment of participants for focus groups ceased when
thematic saturation was reached. Participants were not contacted
for further focus groups or validation of transcripts, Each
participant was provided with an Aus $20 (US $14.26) gift
voucher for participation.

Data Analysis

The framework approach was used to analyze qualitative data
[21], where data are systematically searched to recognize
patterns in the data and manage, analyze, and identify themes.
On completion of focus groups, RR and S8] familiarized
themselves with the data and undertook thematic analysis
independently. RR and 88J developed coding labels relevant
to the research question and identified emergent themes. After
systematically coding all the transcripts, the research team (RR,
58J, and SRP) discussed themes that were further developed
through an iterative and reflexive process. Consensus on final
themes were developed and agreed om by all researchers.
Qualitative data analysis was performed using NVivo 12
{12.2.0).

Results

Participant Characteristics

Focus group attendance was confirmed by 37 participants; 5
participants did not attend the focus groups without providing
a reason, leaving a total sample of 32. Participant characteristics
are reporied in Table 1. Parlicipants had a mean age of 16.3
years. From the study sample, 56% (18/32) of participants
identified as female, with most participanis residing in MNew
South Wales (22/32, 69%). Two-fifths (13/32, 41%) spoke a
language other than English at home. Participants varied in their
frequency of accessing health information online with over
one-third accessing health information online 1 to 2 times a
month (12/32, 38%),
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Table 1. Focus group participant characteristics (n=32).

Raeside et al

Participant characteristics Results
Age (years), n (%)

13-14 41(13)

15-16 11 (34

17-18 17 (53)
Age (years), mean (SD) 163 (14)
Gender, n (%)

Male 13 (41)

Fermale 18 (56)

Prefer not to say 103)
Residential state in Australia, n (%)

New South Wales 22 (69)

Victoria 6 (19)

Western Australia 4013
Language spoken at home, n (%)

English onby 19 (55)

=1 other languages spoken 13 (41)
Frequency of accessing lifestyle health information online, m (%)

1-2 times a month 12 (38)

Once o week T(21)

A Tow times a week &(25)

Once a day 1(3)

More than once a day 4{13)

Themes

Overall Findings

Thematic analysis identificd a complex interplay of 5 main
themes relating to obtaining lifestyle health information across
contemporary digital platforms (Figure 1). These 5 themes
included the processes of accessing lifestyle health information
online, the presentation of lifestyle health information online,
the importance of credible and relisble information, having
information relevant to adolescents, and perceived behavior
changes from application of lifestyle health information found

hitps=ipediatrics jrmic org/ 2022/1/035 165

online. These themes emerged across the 3 digital platforms
that were discussed in-depth (internet websites, social media
platforms, and smartphone applications), Across difTerent digital
platforms, there were distinct similarities and differences, which
are explored in detail in each theme in the next sections. Despite
attempting to ascertain which type of lifestyle health content
(ie, diet, physical activity, weight management, or sleep) would
be most engaging to adolescents, all 5 focus groups did not have
a clear emerging theme, with all aspects of lifestyle health
discussed, The 5 emergent themes are discussed in detail in the
following sections.
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Figure 1. Conceptualization of emergent themes related to participants obtaming lifestyle health information across contemporary digital platforms.
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Theme I: Processes for Accessing Lifesiyle Health
Information Online

Adolescents identified internet websites and social media
platforms as the top 2 sources for lifestyle health information
online. However, they described the process for accessing
information from these 2 sources differently. On digital
platforms such as Google and YouTube, participants described
actively searching for information of interest to them. Google
searching for information was reported by most participanis,
whao stated that they would only visit the first few websites that
appeared in the search results, Websites that were commaonly
frequented by participants for health information were
government-based websites and blogs. Some participants
searched on YouTube for health information, especially relating
to exercise and recipes.

I think that I would probably go and just do a geogle
search honestly, and then whatever would come up
there Is what { would do. I don't think I'd refer to a
specific website. [FG2, 18M]
For me, it's like on Google, I wsually get my
information from the first like 10 or & webgites or
something, like the more backdated it is like in the
second or third page, [ feel fike it would be less
relevant to me, [FG3, 17TM]
Accessing health information on social media platforms was
described differently as participants would passively receive
information that appeared in their feed (from people who they

hisps=iipediatrics jmirorg/2022/1/e35165

chose to follow) or by scrolling through explore pages.
Participants also identified that the information that they came
across on social media platforms may have been targeted to
them duc to algonthms used by these platforms,

it pot really like me actively searching up on

Instagram,; it's more me following like a few

organizations and people like povernment, a few

athletes, and physios and things like that. [FG4, 16F]

I don’t search that much for things cause things |

[want fa] know, they usually jusi come o me on my

feed because vou kmow TikTok and Instagram, they

are really customized... [FGS, 13F]
Smartphone applications were also identified by some
participants as being used to access lifestyle health information.
Similarly, for smartphone applications, participants mostly
reported using applications that were already available on their
smartphone (eg, Apple Health, Samsung Health, Google Fit)
rather than searching app stores for new applications, When
exploring reasons behind app usage, cost was a major factor,
which supports this finding of using apps that arc readily
available to them.

I've [got to] say, T alse use the standard health app
an my phone, which is actually quite helpful cause 1
can frack how pruch I exercise, how much 1 run, also
ather health-relaved things. [FG4, 16F]

As I said, my phone already came with the app, so T
didgn't look for ir. [FG4, 17M)]
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Twouldn 't spend money on an app to tell me all those
things cause (sic) I can jusi find it on the internei.
[FG4, 16F]

Theme 2: Presentation of Lifestyle Health Information
Online

Participanis placed a large emphasis on the importance of how
lifestyle health information is presented and organized for them
online to be able to easily read and to interpret the information.
This included the importance of white space and the use of dot
points and subheadings on websites that would make them “casy
to navigate”™ [FG4, 17F]. They reported that, if websites were
not laid out logically or in an aesthetically appealing manner,
they would often look elsewhere for the same information.

I'd say like organized well, like I don 't want it to have

all these clunks of information that is not actually

relevant to what I'm looking for..and alse like, you

ke, have lots of like white space on the page so It's

easier to interpret and like dot points. [FG1, 14M]

If the layour is really bad or like the words are all

really close rogether, it just overwhelming to look ar

the website so Twanld be way more likely to click aff.

[FGZ, 18F]
Another subtheme that emerged was the importance of the
quality of the content. Thiz wags reported both in terms of the
actual information that was being presented and the production
quality of videos or posts on social media. When information
was presented in a way that appeared to be high quality and
aesthetically appealing, most participants reported that they
found it more credible, On social media, the production of posts
or videos needed to be of good quality for them to follow that
person and to “dig deeper” [FG3, 13F] into the account.

It'’s kind of a mix of both because if I like their
content, I'll probably follow them, but if they have
put like no effort into their page, it kind af like throws
me off because I'm the type to like aesthetic-looking
stufft [FGS, 14F)

I think the information they put owi is important, b
I think I'm less likely to actually follow them if the
production is not as good as other people. [FGS,
15M]

Theme 3: Credible and Reliable Lifestyle Health
Information Online

Mearly all participants identified that they assessed whether the
health information online was credible or reliable and this was
achieved differently depending on the online source. For
websites, participants reported looking if the information was
referenced or included a bibliography. It was also recognized
that participants mostly trusted govermment websites and
well-known health organizations, but when it came to other
websites, that they would “cross check™ [FG1, 18F] to see
whether there was a scientific backing to the information
presented. By verifying this information with other sources, this
demonstrates an awarcness of where credible information
originates,
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I think it iv hased off your source, but most of the

government stuff is prefty good. [FG1, 17F)

T ook for rexearch papers, and if it'’s a government

website or any sort of wniversity and if its a

newsletter or something like that, then [ try to check

it twice with something else. [FG3, 17TM)

T think usually when you look at information, you can

Just kind of judge just by the way that they ve putting

Sorward the information and also fust to cross check

Just Google 1o see whether their information malches

up whar other people are saying majority of the time,

[FG1, 18F]
O social media platforms, participants identified multiple ways
they assessed whether what they saw was credible or reliable.
First, participants emphasized the importance of having a person
behind the account with their credentials clearly stated, Many
participants also stated that if they had a blue tick, meaning that
the account was verified, this would alse increase their
credibility. Furthermore, the follower count of the social media
account was also seen to increase reliability, with more followers
making them more reliable,

T think knowing more about the person behind it is
wseful because sometimes you will find information
and vou can fell that it s like really biased. It's
information for sure, but it's what they want you to
Fmaw, it & not really always true. So, if they could say
fike who they are and where they got the information,
it would be a lot more trustworthy. [FG2, 17F]

Well, if { see like a tick...like that blue tick, that they 're

like professional, I guess, and also like if I zee that

they have a lot af followers, I don't know sometimes,

same organizations they have [been] verified by the

NSW government and things like that. [FG4, 16F]
Mearly all participants were acutcly aware of sponsorships and
advertising online. On social media, influencers are often paid
to promote certain products or services. For most participants,
if an account was constantly promoting one product, this would
be a deterrent to trusting the information that they portrayed
and was seen to be “off putting” [FG2, 18F]. Participants also
understood that this was a way in which these accounts
generated income.

Twas just going to say that [ think the content veally
matters and whether or not they're putting if owt for
the right reasons. [ see, like sometimes, influencers,
is that they are just kind of putting up information
because they re getting paid to, you know, to advertise
Jfor those things. [FG1, 18F]

I think if they are constantly advocating jor like 1
idea or like | diet or, vou know, 1 product or
something {ike thal, kind af puts you aff because i
shows that it's like, it's not genuine, it doesn’t show
ather sides, and then you're kind of being bigsed.
[FG2, 17F]

Ifir’s really pushing it and especially like Instagram
and social media where it's just dedicated to that
thing, to that endorsement, it’s a little more off
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putting. But vou know it'’s how it goes, they have to

do it, so If{'m good with the content that they provide

otherwise, then it 5 OK. [FG3, 17TM]
Regarding advertising on websites, participants reported the
type of advertisements were important. If the advertisement was
unrelated to the website itself, then the website would be seen
to be unreliable. However, having advertisements in general
was feen o be acceptable, and when the information was
referenced correctly, they would still consider the website to be
reliable,

Definitely the type of ads, like if T see something that

I'm like no that s not right, I'll probably get off the

wehsite as soon as like I see it. [FGS, 14F]

Just the ads deesn't really deduct from the website

for me, cause for me, it like i they cross reference

it with at least one or two sites, like the first three

sites mo matter how wn-wser friendly they ave if they

say the same thing, then I just take that aweay from i,

[FG3, 17TM]
Another subtheme that was identified was that some participants
assessed other people’s comments on social media posts to sce
other opinions about whether the information that was presented
was reliable. Likewise, when assessing mobile applications that
they would potentially download, some participants looked at
reviews on app stores to see whether other people thought the
app was helpful for them.

1 do go to the comments every single video or pretiy
much thar I'm interested in to see what other peaple
think about it, not for information purposes bur sort
af to see whal other people’s opinion on that
particular post is. [FGS, 15M]

I would also definitely look at the reviews and not
Just what the reviews say bt the amouni of the
reviews, how many people access the app, how many
people say this or that, thar kind of thing. [FG4, 16F)

Theme 4: Lifestyle Health Information Relevant to
Adolescents

Most participants reported that searching for health information
online was convenient. Participants reported online information
as being casy to access, readily available, and regulary updated.
Algo, many participants reported that they accessed lifestyle
health information from a variety of sources to compare the
information themsclves rather than seeing a health professional,
which takes time and money and they may not provide the extent
of information that can be found online.

Mainly because it's very accessible and just easy fo
access, very like fast. just search it up, and you
basically have an answer. Um, also, I guess, you can
[find people who are going through similar situations,
like same age group fust people that are, who vou
can relate to, and I think that s generally where vou
can gel a lot of advice from. [FG4, 16F]

1 think because it's always like updated, whereas if
yorti've got like an out-of-date leaflet or something, it
might not be relevani, [FG1, 18F]
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I definitely think it’s easier to look it up online

because then you just get a bigger range of answers

as well like if vou go to a doctor, they normally fust

give you one straight answer. [FG2, 18F)]
When referring to social media specifically, many participants
reported following accounts that were relatable. For an account
to be rclatable, they had to cngage frequently with their
followers in terms of posts or stories and have lifestyle health
information and advice that would be easy to implement into
their own lives. Also, it was recognized that the person behind
the aceount was important in terms of relatability, due to a sense
of familiarity. This did depend on the size of their cxisting
following, with smaller accounts being favored as they were
more likely to respond and engage with followers, whereas
larger accounts were viewed as more reliable.

I'll generally follow accounts that like I can relate to

so I can kind of use their posts in my own life. [FG2,

18F]

You can also find people whe are in the same position

as vou like, for example peaple who are the same

age...and it's really easy to see if their lifestvle, like

you can take something from that so that's definitely

been really helpful for me. [FG4, 16F)

I feel like you can, you know, you can build a better

relationship and get familiar with what they do on

social media and if they are also influencing you in

Sitness, ele, you follow that. [FG3, 17TM]

Something like lifestvle, for example, I definitely go

Jor the people who have less followers, if it's

specifically like workowt videos I tend to go jfor the

big names like Chioe Ting or those sort of ones. [FG3,

17F]
Websites were often reported by participants as being too
generalized and therefore were sometimes viewed as unrelatable
and unhelpful for obtaining health information. Some
participants identified that the information may not be
specifically directed toward young people or in line with what
they were wanting to achieve in terms of their personal goals.
It was also identified that they had visited websites that provided
a large variety of information but not enough detail; therefore,
they were unable to make a judgement of whether that
information would be relevant to them.

T think sort of just having information that is like more
relevant fo you. I know that a lot of the sort of diet
infarmation that [ find on the internet, it s more sort
of geared towards adhults. [FG3, 17F]

For jusi general health and stuffl T find the
government websites pretty lackluster, like they kind
of just go through the motions and give the minimum
information, so like, for what I'm interested in with
training. the government websites aren't thar great.
[FGS, 15M]

Sometimes, it'’s fust like vou're not there for a really
wordy essay, for example, like you guvs are
professionals bt please make it understandable for
us, vou know, vou 're nof frying to show off vour skills,
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you're trying to provide information that is usefil
and understandable. [FG3, 16M)

Theme 5: Perceived Behavior Changes Based on Online
Lifestyle Health Information

When regarding behavior change from online health
information, participants reported a mixed variety of personal
effectiveness. Some participants reported making changes based
on information that they had seen online, including dietary
changes such as restricting caloties and physical activity changes
including trying specific workouts that were not cffective for
them and subsequently viewed these behavioral changes
negatively. As the behavioral changes were viewed undesirably,
the changes were not sustained long term. Contrary to this, other
participants reported making changes such as intermittent fasting
and increasing total sleep time, which were viewed by
patticipants as positive changes. It is important to note that, for
some lifestyle changes, some of the participants viewed these
positively, and others viewed them negatively, demonstrating
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the complexities of lifestyle health information and how
individual preference also plays an important role. Furthermore,
some participantz outlined desire to make changes; however,
the information that they found was “too hard to integrate”
[FG4, 17F] or “doesn’t last a very long time" [FG4, 16F].

I saw somerhing online abowt like how much vou
should be eating...a day, and I severely restricted my
like calovic intake, and I noticed, like, straight away
that that in it had an impaci. [FG3, 17F]

When [ found this out about intermittent fasting, i
Just sort of like swited me belter than what the
government guidelines tell you. [FG1, 18F]

I googled how much sleep someone of my age should
be getting, and it turns out it was a lot more...than
what [ was getting, so I try to go to bed a bit earlier
arid try to wake up a bit later each day. [FG2, 14F]

Additional quotes for all themes are listed in Textbox 1,

TMIR Podiatr Parent 2022 |vol. 5 |iss. 1 [ 35165 | p. B
(page mumber pot or clfmtion purposes)

XSL-FO

RenderX

121



JMIR. PEDIATRICS AND PARENTING Raeside et al

Textbox 1. Quotes illustrating participants’ expericnees related to obtaining lifestyle health information online.

Theme 1. Process for accessing lifestyle health information online
» I guess | wouldn't go to like Instagram or Facebook to look up health stuff but if it comes up on there, then [ mught like read it” [FG1, 17F]

o “Idon't really like go on social media for like health info, but when [ like seroll on Facebook and [ see like news articles or like advice, I just
click on the link if I'm interested, and if it's helpfl, then I will just keep reading ™ [FG1, 18M)]

»  “Ithink that the majority of the information | find is accidental...so it"s just stuff that | come across...on social media platforms. Most notably,
Instagran: because of the explore feature and like its content that is tailored to you” [FG2, 15F]

o “lfecl like for us, like tecnagers, there aren'’t as many people going on websites ... being regularly would more be like the accounts on Instagram.”
[FGS, 15M]

& "l guess for day-to-day info would be social media, but [ would trace that if I actually get interested in it and go look at backup research on google
o like a research facility who have done research on it [FG3, 1TM)]

«  “Ithink itz kind of a waste of money, like when you can get the exact same thing for free, and it's not like I really need it cause ['m like only
15" [FGS, 15M]

&  “Tuse the health app as well, it kind of just tracks my sleep and steps and everything because | nsually have my phone on me wherever I go.”
[FG3, 14F)
Theme 2. Presentation of lifestyle health information online

& “Some of the websites, they [are] just really convoluted and confusing, so ifit's the first one that pops up but it's confusing, T will just like go to
another one.” [FG1, 18F]

+«  “Ireally like the pages that just kind of just sum all the points up like when they speak really, you ktvow, sophisticated, it like, it allows you to
trust what they are saying. | also like it when they sum it up at the end in just real simple English so it's straight to the point.” [FG2, 16F]

»  “If there's like...subheadings within the website or like the answer 1o it is stradghiforwand rather than in like big pergraphs, because like T wouldn’t
be likely to read that and in dot pomts would be even easier” [FG3, 17M]

»  “Yeah sorry, like headings and it being like scientific, so it is reliable but not um too scientific that we don’t understand what is going on” [FG3,
18F]

»  “A lot of the people who I'm like friends with, they would follow the person as well. And then like, just seeing their content, [ kind of go through
it, like if they re professional, you can [kind of] tell, and like they have it in their bios.” [FG3, 14F]

« “The, um, production has to be eye catching for me to actually sort of dig a bit deeper into their account, but otherwise if the content is good,
then [N follcwr them,” [FGS, 13F]

«  “If they have consistently posted the same sort of content. Mot necessarily about the same issue per se but like just if they have got a consistent
arnount of information like at least 30 posts, if it’s something that I can sort of have a look through” [FG3, 15F)

«  "It's definitely good if they do have a mice aesthetic side to it, but the content has to be like pretty clear and concise.” [FGS, 13F]

Theme 3. Credible and reliable lifestyle health information online

»  “Normally, if there is a verified tick or someone like known that’s more trustworthy in that arca, in health, So, 1t's like, if there is someone new
with barely any followers...then it makes it less likely for you to follow that person.” [FG3, 17M]

&  “ljust go back to the same ones if | find something useful or if it's helped me, 1"l tend to go back to it because I know it's reliable and I've had
a geod experience with it" [FG3, 16M]

«  “Usually, it's sort of based on the quality of the website becanse wsually ifit is based... and it looks nice they are sort of putting effort into it, and

if it looks dodgy, then it"s probably not going to be as credible.” [FG3, 15F]

I just think the ah, the idea of having something government certified, and I think a clear distinction between advice and information ™ [FG4,

17M]

“It’s quite hard to sift through things that are unbiased, especially on the internet, especially with influencers as well when they are paid” [FG2,

18F]

#  “lalsoagree with the sponsorship thing because when [ found out some of the sponsorships, that's when [ realized that some of this information
it wasnt.. like true, it was just because they were being paid to say that.” [FG2, 14F]

»  “Another thing that I do sometimes is before [ download it, some people leave commetts on App Store, which can actually end up being pretty
helpful...and then if | think 1 don't want it anymore, | just don't download 1. [FGS, 14F]

L]

Theme 4. Lifestyle health information relevant to adolescents

«  “Ldo it becanse a lot of the times, | feel like the health advice I'm trying to find is when a problem isn't that big of a deal, so I don't think i's
worlh going to someone like important.” [FG2, 14F]

s “And it's also like having 10 see a person in real life s more daunting then actually searching up information for yoursell” [FG3, 17M)
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«  “lI'would often go to an influencer even knowing that their information may not be as tustworthy just for the convenience aspect.” [FGS, 15M]

#» "I say when you talk about the engaging part, social media really takes the lead there because the type of video they make is captivating and the
target audience can always be found,” [FG3, 17TM]

« “When it comes to diet information, [ don’t really find it helpful because um, because often the diet information is only helpful for like one
specific type of group and it's like, it's hard to find something that is directed towards me." [FG2, [4F]

»  "So, maybe if there's a government or some other organization released like a bunch of websites that they think would be really useful and then

you could check themn out and like maybe get feedback from young people to see which websites they like and things like that, that would
definitely help.” [FG4, 16F]

Theme 5, Perceived behavior changes based on online lfestyle health information

»  “Bo, in high school, we were always told, oh you have to have 3 meals & day, and I feel like that didn't really suit my lifestyle, but then when [
found this cut about intermittent fasting, it just sort of like suited me better than what the govemment guidelines tell you™ [FG1, 18F)

»  “There is this documentary on YouTube called Dominon, and I watched probably only the first 20 minutes, and it's made me vegan for 2 years
so far. It was like, yeah it showed you like & complete other different side to the information that's on the intemet, and so yeah, it kind of did

make a big change in my life.” [FG2, 17F]

«  “There was this craze about like skipping for fitness, and it was like... T tried it for a bit, and [ didn't really have amy results, so I stopped doing
it [FG3, 17M]

« I saw some different posts and things like TikTok things on Instagram of bad side effects of drinking dairy, so it was one of the factors that
made me not drink dairy anymore.” [FG3, 15F]

»  “With most of the things [ see, it"s either too hard to integrate for myself or [ already do it, so I wonldn't say that [ do anything specific that I've

seen online.” [FG4, 17F]

Discussion

Principal Findings

Owverall, this qualitative study provides strong insight from
adolescents into the barriers and facilitators of accessing and
using lifestyle health information on conmtemporary digital
platforms. To our knowledge, this study is among the first o
explore adolescents’ perceptions on their use of these
contemporary digital platforms to obtain information and advice
about lifestyle health. The results demonstrate that adolescents’
methods for searching for lifestyle health information differ
across online platforms, with active searching for information
across platforms such as Google and YouTube and passive
receiving of information across other social media including
Facebook, Instagram, TikTok, and Twitter. Furthermore,
adolescents desired information to be well-presented, credible,
and relevant to them. The findings from this study can be used
to inform future research into the development of effective
online lifestyle health promotion strategics and interventions
for adolescents.

Comparison With Prior Work

Provious rescarch has shown that nearly 63% of adolescents
use online information broadly to maintain a healthy lifestyle
[22]. Many previous studies assessed online information as a
whole, without differentiating between online platforms (eg,
websites, social media). Our findings from this study appear
consistent with previous research regarding the processes that
adolescents use to search for health information online; however,
this study elicited new findings across the different
contemporary digital platforms, From an adolescent perspective,
it is apparent why social media is favored over websites when
it comes to lifestyle health information, Social media is a
common feature in many adolescents’ everyday lives, with
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mobile devices making access to social media more frequent
and personalized [23]. Features available on social media
platforms, such as Instagram stories and turning on notification
features for favorite accounts, allow content to be highly
engaging and of higher production quality, These features
increased the perceived credibility of the account by adolescents
and allow adolescents to curate who they follow on social media
and thereby ensure that the information that they are digesting
is relevant to them.

Processes used to search for lifestyle health information by
adolescents included searching for information on websites and
both actively and passively using social media platforms [17,22].
The pasgive nature of information exchange on social media is
potentially increasing due to the increasing amount of targeted
advertising across different social media platforms. In 2021,
social media advertising was projected to reach Aus $199
million {US $21.7 million), which iz a growth of 4.9% [24].
Users now have less control over the information content within
their social media feeds [25). A study by Hansmann et al [15]
suggested only 25% of adolescents agreed that social media
could help them obtain useful health information, despite almost
ubiquitous use of social media among adolescents. In this study,
participants identified several barriers lo ascertain whether
information on social media was useful. Such barriers included
the use of sponsorships and advertising by companies and
influencers on social media and the tarpeted nature of
information due to algorithms employed on these platforms.
eHealth literacy is the ability to seck, find, evaluate and appraise,
integrate, and apply information to solve a health problem in
an electronic environment [26]. c¢Health literacy was not
assessed as part of this stmdy; however, adolescents
demonstrated awareness of broad social media advertising and
sponsorship strategies, Evaluations of eHealth literacy in the
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context of contemporary digital platforms warrant further
imvestigation.

Co-design is widely used in the development of eHealth
interventions to increase their acceptability and effectiveness
among adolescent populations, as they are particularly hard to
engage [27,28). This same methodology can be applied to the
development of online health information to increase its appeal
in terms of organization of information and relevance to
adolescents. A previous systematic review of Awstralian
websites found that very few websites were written specifically
for adolescents and none were found to be excellent quality,
interactive, and written in plain English [29]. This finding was
also demonstrated in our study, with adolescents reporting that
information found on websites was often too hard to understand,
too difficult navigate, or not relevant to them. To ensure that
information is presented in a format that adolescents understand
and is relevant to them, co-design of online health information
with adolescents could be utilized to increase its acceptability
and effectiveness in management of chronie disease risk factors,

The digital space is highly unregulated, and this challenges the
credibility of online health information. Due to the rise in
user-generated content on digital platforms and popularity of
using social media to access lifestyle health information, it is
becoming increasingly difficult to regulate digital content, with
authors often unidentifiable [30]. As explored in this study,
participants reported a preference for “a face behind the account™
and being clearly able to see their qualifications in the biography
section of their profile to increase credibility and trust in the
account. Furthermore, adolescents are acutcly aware of
advertising and sponsorships within content across social media
platforms. The WHO has recognized the influence of food
marketing as detrimental to children in many countries,
Although regulations have been put in place surrounding
advertising to children in Australia (aged 0-14 wears) [31],
regulations around the world rarely address adolescents [32].
This iz despite an increase of more than US £400 million spend
on advertising between 2012 and 201 9 by the fast food industry
targeting children and adolescents [33]. Social media platforms
are commercial companies with advertising as their sole
generation of income [34]. Currently, there are minimal laws
swrounding advertising on social media in Australia, particularly
sponsored posts [35], For example, advertising of weight loss
products in Australia must be truthful, accurate, and not mislead
consumers [36], but this does not apply to sponsorships. It 1s
important to note that adolescents currently have access to what
they perceive as both helpful and harmful lifestyle health
information online, Through the addition of regulation and
legislation around these areas, there is the capability to make
information more useful and credible and potentially lead to
behavior change that is helplul for the prevention of chronic
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discase while also causing minimal harm. Therefore, the
regulation of advertizsing toward adolescents is a challenging
space, and further research is required to explore the influcnce
of advertising on contemporary digital platforms toward lifestyle
health behaviors of adolescents.

Strengths and Limitations

This qualitative study has several strengths as well as limitations.
We were able to recruit a diverse sample of adolescents to take
part in this study, including 41% of participants who spoke a
language other than English at home and from different states
throughout Australia. Also, this qualitative study is among the
first to provide insights into perceived barriers and facilitators
of lifestyle health information on contemporary digital
platforms, allowing opinions and thowghts to be gathered from
the tatget population. However, it should be emphasized that,
as this study was advertised and took place virtually, it may
limit the generalizability of the findings to adolescents with
higher eHealth literacy skills. For this study, we did not capture
data on the eHealth literacy skills of participants. It is possible
that groups with lower eHealth literacy may also offer useful
insights into their perceptions of online lifestyle health
information,

Recommendations for Development of Online Lifestyle
Health Information

Considering the findings from this qualitative study and previous
research, a series of recommendations has been developed
regarding the development of enline lifestyle health information
to ensure relevancy, appeal, and engagement for adolescents:

+ Employ co-design of lifestyle health information with
adolescents for contemporary digital platforms,

+ Conduct further research into the regulation of omline
lifestyle health information for adolescents.

+ Consider the eHealth literacy level of adolescents in the
development of online lifestyle health information for
conternporary digital platforms.

Conclusions

In summary, this study highlights the abundance and complexity
of online lifestyle health information available to adolescents,
which is exponentially growing across contemporary digital
platforms. Adolescents in this study reported wanting access to
information that was credible, appealing, and relevant to them,
To develop effective online lifestyle health promotion strategies
and interventions, future research should include co-design of
information with adolescents and consider their eHealth literacy
levels. Furthermore, the influence of advertising on
contemporary digital platforms and regulations around this
warrants further investigation.
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Appendix 1: Consolidated criteria for reporting qualitative research (COREQ)
Checklist

Domain 1: Research team and reflexivity

Personal Characteristics

female?

1. Interviewer/facilitator: Which All 5 focus groups were conducted by RR,
author/s conducted the interview or | SJ was note taker, SRP supervised
focus group?

2. Credentials: What were the RR holds a MPH and BBiomedSc
researcher’s credentials? E.g. PhD,
MD

3. Occupation: What was their RR is a Research Officer
occupation at the time of the study?

4. Gender: Was the researcher male or | RR is a female

Experience and training

5. What experience or training did the

researcher have?

RR has organised, supervised and taken
notes for >8 focus groups and conducted
>10 individual semi-structured interviews

with research participants

Relationship with participants

6. Relationship established: Was a

relationship established prior to

study commencement?

RR had no prior relationships with any of

the adolescents who took part

characteristics were reported about

7. Participant knowledge of the None of the participants knew the
interviewer: What did the interviewer prior to the focus groups
participants know about the
researcher? e.g. personal goals,
reasons for doing the research

8. Interviewer characteristics: What No characteristics were reported
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the interviewer/facilitator? e.g. Bias,
assumptions, reasons and interests

in the research topic

Domain 2: study design

Theoretical framework

9. Methodological orientation and
Theory: What methodological
orientation was stated to underpin
the study? e.g. grounded theory,
discourse analysis, ethnography,

phenomenology, content analysis

Framework approach - thematic analysis

Participant selection

10. Sampling: How were participants
selected? e.g. purposive,

convenience, consecutive, snowball

Convenience and snowball

11. Method of approach: How were
participants approached? e.g. face-

to-face, telephone, mail, email

Participants were invited via email and text

message

12. Sample size: How many participants

were in the study?

49 invited to take part
37 agreed to take part

32 included in final analysis

13. Non-participation How many people
refused to participate or dropped

out? Reasons?

2 declined
10 did not respond

5 agreed to take part but did not attend with

no reason given

Setting

14. Setting of data collection: Where
was the data collected? e.g. home,

clinic, workplace

Online using Zoom teleconference
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15. Presence of non-participants: Was
anyone else present besides the

participants and researchers?

No

16. Description of sample What are the
important characteristics of the
sample? e.g. demographic data,

date Data collection

Demographic data

17. Interview guide: Were questions,
prompts, guides provided by the

authors? Was it pilot tested?

Questions were asked by the interviewer
but not provided to participants. Discussion

guide was pilot tested with 2 youth advisors

18. Repeat interviews: Were repeat
interviews carried out? If yes, how

many?

5x focus groups were held until thematic

saturation was reached

19. Audio/visual recording: Did the

research use audio or visual

Audio recording was used to collect data

via Zoom teleconference and iPhone voice

recording to collect the data? memos

20. Field notes: Were field notes made | Yes, during
during and/or after the interview or
focus group?

21. Duration: What was the duration of | 45 minutes
the interviews or focus group?

22. Data saturation: Was data saturation | Yes
discussed?

23. Transcripts returned: Were No

transcripts returned to participants

for comment and/or correction?

Domain 3: analysis and findings

Data analysis
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24.

Number of data coders: How many

data coders coded the data?

Two data coders with discrepancies

checked by third independent coder

25.

Description of the coding tree: Did
authors provide a description of the

coding tree?

Yes

206.

Derivation of themes: Were themes
identified in advance or derived from
the data?

Derived from the data

27.

Software: What software, if
applicable, was used to manage the

data?

Transcripts produced in Microsoft Word
(Version 16.54), thematic analysis in NVivo
12 (12.2.0)

28.

Participant checking: Did
participants provide feedback on the

findings?

No

Reporting

29.

Quotations presented: Were
participant quotations presented to
illustrate the themes / findings? Was
each quotation identified? e.g.

participant number

Yes

30.

Data and findings consistent: Was
there consistency between the data

presented and the findings?

Yes

31.

Clarity of major themes: Were major
themes clearly presented in the

findings?

Yes

32.

Clarity of minor themes: Is there a
description of diverse cases or

discussion of minor themes?

Yes
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Appendix 2: Focus Group Discussion Guide — Digitalize Study
Introductions

Moderator to briefly introduce themselves and mention anyone assisting and/or observing

the session.

Inform the need to audio record the session and remind participants the session will not be
video recorded so they can keep their cameras on if they would like to and feel comfortable

to do so.

Explain that participants can withdraw from the focus group at any time; however, any
contribution to the discussion prior to withdrawal cannot be removed from the recording or

written transcript.

Introductions

Have young people introduce themselves

Explain the purpose of the project and bring up respectful discussion
Main purpose

Explain purpose of project

e We are a research group at The University of Sydney conducting a research project
to look at how and which digital platforms young people are using to seek lifestyle
health-related information online. We also want to understand how helpful these

platforms are for health advice

e The group discussion that we will be having will last approximately 60 minutes and

we will take short breaks to stretch and check everyone is doing ok.

Respectful discussion

Explain the importance of everyone contributing respectfully to the discussion, particularly if

they feel differently to the person next to them:

e We will put a link to the participant information sheet in the group chat, please save a
copy if you haven’t done so already. There is a list of contacts you can talk to and

websites you can access if you feel distressed or upset, if that is what you want to do

e When you feel like you have something to say, please do so. There are many of you in

the group and it is important that you all get a chance to express your views.
o Please stay on mute when you are not talking so we can hear everyone clearly.
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e There are no right or wrong answers; you do not have to agree with the views of other

people in the group.
e You do not have to speak in any particular order.

¢ While | want to hear what each one of you has to say, it is important that only one person

speaks at a time.

o Please keep what is said in this group confidential, by that we mean don’t repeat what is

said in the focus group to anyone else
o Please keep your mobile phones on ‘silent mode’
¢ Does anyone have any questions before we start our group discussion?

o We will check in with everyone at various points during the online interaction to see how

everyone is going

For this discussion, 'lifestyle health and wellbeing' refers to physical activity, nutrition/diet,
weight management and sleep. When we refer to ‘online sources’ we are interested in social
media platforms, smartphone apps, internet websites and on-demand video/streaming

services.

Overall
1. Where do you access health information online?

a. Prompt: social media platforms, smartphone apps, internet websites and on-

demand video/streaming services
2. Why do you seek health information online?

a. Prompt: Convenience? Do you talk to your GP or other health professionals
about this health information? Friends/family? Why/Why not?

3. What type of health content do you find most engaging?
a. Prompt: diet, physical activity, weight management, sleep etc?

4. How helpful do you feel the health content is that you have accessed online?
a. Prompt: why/why not?

5. Can you think of a time that you changed something you did (in terms of your health)

because of something you saw online?
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a. Prompt: No change or was this a positive or negative change?
6. What would improve your experience of seeking health information online?

a. Prompt: What content would you like to see more/less? Which platforms? A

person behind the account?

*** CHECK IN — MAKE SURE EVERYONE IS OK AND OFFER BREAK OUT ROOMS IF
NEEDED***

Moderator to proceed with questions related to the 2 platforms most of interest to the group:

You mentioned <insert most popular platform e.g., social media> and <insert most popular

platform e.q., social media>, let's chat more about those 2 platforms.

Social media - proceed if top 2 from Q1
7. What social media platforms do you use to look for health information?
a. Prompt: Instagram, TikTok, Facebook, snapchat

8. What are the reasons behind deciding to follow a particular social media account for

health information?

a. Prompt: regular engagement, new content, size of their existing following, the

person?
9. What makes a social media account most appealing to follow for health information?

a. Prompt: what are the key features i.e., high quality of photos/videos, length of

videos, multiple photos, stories, body focused accounts, content topics
10. What makes a social media account least appealing to follow for health information?

a. Prompt: what are the key features i.e., low quality of photos/videos, no face or

person behind the account
11. Do you assess the reliability and usefulness of the account?

a. Prompt: Credentials, blue tick, celebrity

Websites - proceed if top 2 from Q1

12. How do you search for websites regarding information on lifestyle health information?
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a. Prompt: What search terms do you use? Do you visit same websites

regularly?
13. What make health information website most appealing to use?

b. Prompt: website lay out, information, interactivity, do you find the language of
websites hard to understand?

14. What make health information website least appealing to use?
c. Prompt: website lay out, information, interactivity

15. How did you assess the reliability and usefulness of the health information you have
looked up online?

d. Prompt: How do you decide if a website is trustworthy? Known organization
or individual?

*** CHECK IN — MAKE SURE EVERYONE IS OK AND OFFER BREAK OUT ROOMS IF
NEEDED***

Apps > proceed if top 2 from Q1

16. How do you find health information apps to download?
a. Prompt: word of mouth, app store

17. What make health information apps most appealing to use?
a. Prompt: subscription fees, features, data ownership

18. What make health information apps least appealing to use?
a. Prompt: subscription fees, features, data ownership

19. Do you assess the reliability and usefulness of the app?

a. Prompt: Credentials, number of followers, recommendations from friends

etc.?

Streaming services > proceed if top 2 from Q1

20. When you watch lifestyle-related content on streaming services such as Netflix, Stan

etc., how do you decide if the information presented to you is trustworthy or not?
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a. Prompt: do you do any further searching on the health topic?

21. What makes lifestyle-related content on streaming services most appealing to watch?
a. Prompt: quality, presenters

22. What makes lifestyle-related content on streaming services least appealing to watch?
a. Prompt: quality, presenters

Conclusions > All

*** CHECK IN — MAKE SURE EVERYONE IS OK AND OFFER BREAK OUT ROOMS IF
NEEDED***

23. Are there any final comments you would like to make about the content we have

discussed today?

Many thanks for your time and contribution
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CHAPTER FOUR: Striking the right balance: co-designing the
Health4Me healthy lifestyle digital health intervention with

adolescents

Preface to the Chapter

Chapter Three provided evidence that there is an abundance of lifestyle health information
online and it is complex. Adolescents desire information that is appealing, credible, relevant
and actionable to support improvement of health behaviours. This chapter (Chapter Four)
presents the findings of co-design process for the Health4Me text message intervention titled
‘Striking the right balance: co-designing the Health4Me healthy lifestyle digital health
intervention with adolescents’, thereby addressing Aim 4 of this thesis. Ethics approvals and
participant information and consent forms for this study are presented in Appendix C. The
youth perspective article which frames the content areas for this study, and commentaries
from both researchers and young people on operating a youth advisory group are available
in Appendix F. This paper has undergone peer review (submitted 30" August 2023,
accepted 28" November 2023) and published (7" December 2023) in Research Involvement
and Engagement. Authors contributions to this paper are outlined in the authorship

attribution statement. Chapter Four was disseminated in the following ways:

Published peer reviewed manuscript

Raeside R, Todd A, Wardak S, Gardner L, Champion KE, Kang M, Mihrshahi S, Steinbeck
K, Redfern J, Partridge SR, HAPYUS, The Health4Me Team. Striking the right balance: co-
designing the Health4Me healthy lifestyle digital health intervention with adolescents.
Research Involvement and Engagement 2023; 9:114. https://doi.org/10.1186/s40900-023-
00524-4

This work is licensed under a Creative Commons Attribution 4.0 International License (CC

BY 4.0).
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Conference presentations

1.

Raeside R et al (11-14/08/2022) Co-designing the Health4Me text message
intervention to support and improve adolescent’s physical and mental health
outcomes: an active research partnership with adolescents. 5-min oral. Cardiac
Society of Australia and New Zealand Annual Meeting 2022, Gold Coast,
Queensland, Australia

Raeside R et al (18-21/05/2022) Co-design of health4me: a healthy lifestyle text
message program for adolescents. 10-min oral (symposium). International Society of
Behavioural Nutrition and Physical Activity Annual Meeting 2022, Phoenix, Arizona,

USA
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Striking the right balance: co-designing -3
the Health4Me healthy lifestyle digital health
intervention with adolescents

Rebacca Rasside!”, Allyson Todd', Sara Wardak', Lauran Gardrer?, Katrina E. Champicnz, Melissa I{angs,
Seema Mihrshahi®, Katharine Steinbeck®, Julie Redfern'®, Stephanie R. Partridge'”, The Health Advisory Panel
for Youth at the University of Sydney (HAPYUS) and The Health4Me Teamn

Abstract

Background Adolescents are navigating a period of rapid growth and developrrent within an era of digitaliza-

tion. Maobile phone ownership among adolescents is nearly ubiquitous, and this provides an opportunity to har-
ness text messaging to promote a healthy lifestyle and reduce chronic disease risk factors. Inclusion of adolescents
throughout the design process has been recognized as essential for engagernent and future implernentation of such
interventions, This study aimed to co-design a bank of text messages to promaote a healthy lifestyle which are useful,
acceptable, and engaging for adolescents aged 12-18 years old,

Metheds Iterative, mixed-methods design with consumer partnership. Co-design occurred over three slages:

text rnessage developrnent, text ressage review and final refinernent and testing. The text message developrnent
included literature searches and consurner partnership with an established youth advisory group (n=16}. Participants
who gave e-consent participated in text message review. Dermographic characteristics were collected, and guan-
Litative surveys were distributad to adolescents (n=up to 50) and health professionals (n=up to 30), who rated

text ressage content for understanding, usefulness and appropriateness (total score out of 15). Final refinernent

was completed by the research team to edit or remove messages which had low scores and to assess readability

and interactivity of the text rnessages.

Results The Heath Advisory Panel for Youth at the University of Sydney (HAPYUS) identified the top six lifestyle
health issues for young people today in relation to chronic disease prevention, which becarme the key content areas
for the text message bank and drafted new text messages. Following text message development, 218 messages
were available for review. Adolescents (n=18, mean age 16.3 [0 1.4]) and healthcare professionals (n=16) reviewed
the text messages. On average, all reviewsrs found that the text messages were easy to understand {mean=13.4/15)
and useful {mean =12.7/15). Based on scoring and open ended-feedback, 91 text messages were edited and 42
deleted. The Ainal text message bank included 137 text messages. The averall program is suitable for a seventh-grade
reading level, and interactive.

Conclusions This study describes the process of effectively engaging adolescents Lo co-design a text message bank

intervention, which are useful, acceptable and engaging for an adolescent audience. The effectiveness of the co-
designed texl message bank is currently being tested in the Health4iMe RCT.
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Plain English Summary

and engaging for adolescents 12-18 years old.

Keywords Adolescent, Co-design, Text-message, Behavior change, Intervention, Prevention, Digital health

loday's adolescents are growing and developing through a period of increased technology use. Most adolescents
have access Lo a mobile phone which can be used Lo deliver healthy lifestyle information to thern through text mes-
sages. However, it is important that researchers engage with adolescents as collaborators to develop any informa-
tion which may be sent to therm, to ensure that it is acceptable and engaging. 'We aimed 1o co-design a bank of text
ressages to prornote a healthy lifestyle which are useful, acceptable and engaging for adolescents 12-18 years old.
We engaged with 16 adolescents frorm an established youth advisory group who advised on top health issues they
face today in terms of leading a healthy lifestyle, which became key content areas for the text rmessage program.
They also drafted text messages around these content areas (218 total). Next, the text messages underwent review
with 34 adolescents and healthcare professicnals te ensure they were useful, easy to understand and appropri-

ate. After the review, the research team edited, deleted and replaced text messages which did not score well. This
resulted in a text rnessage bank to promote a healthy lifestyle with 131 text messages which were useful, acceptable

Introduction

Adolescence is a period of significant biological and neu-
rocognitive growth, emotional development, and social
change. Some of the biggest challenges facing adolescents
in Australia today are unhealthy diets, physical inactivity,
excessive screen time, sedentary behavior and poor sleep,
all of which have been linked to poor physical and men-
tal health, including overweight/obesity, anxiety, depres-
sion and psychological distress [1]. Today's adolescents
are navigating this crucial period of life amid the rapid
wave of digitalization [2]. Their engagement with digi-
tal media, such as smartphones, the internet, and social
media, exposes them to a diverse spectrum of advan-
tages and challenges that can impact their physical and
mental health [3]. Emerging research demonstrates that
there is potential for digital health lifestyle interventions
to improve the physical and mental health of adolescents
[4, 5). It is vital that health services provide solutions
which meet the needs of adolescents through engaging
digital media and equipping them with information and
tools to combat the challenges they face. This will assist
in the development of healthy lifestyle behaviors which
they can carry throughout life and reduce future risk of
non-communicable diseases, including cardiovascular
disease, type 2 diabetes and mental ill-health.

Adolescent mobile phone ownership has grown inter-
nationally, and 9 in 10 Australian teenagers have a mobile
phone [6]. With that comes the opportunity to harness
these devices to provide information and tools to adoles-
cents to improve their lifestyle health behaviors through
mobile applications, social media and text messaging.
Though social media is popular amongst adolescents, a
previous meta-analyses of social media interventions for
diet and exercise behaviours showed no significant differ-
ences between groups and had low levels of participation

[7]. Furthermore, there are challenges to running these
interventions including the need to separate control for
the effects of existing social media structures [8] and how
to effectively evaluate the intervention [9]. Text message
strategies are the most accessible, as these are low-cost to
send, free to receive and do not reguire an internet con-
nection [10]. It is important to ensure that digital health
tools are not driving digital exclusion and health inequal-
ities due to limited access or ability of recipients to use
them, or cost [11]. Additionally, text messaging is the
preferred form of communication for adolescents [12].
Its use may overcome barriers to preventive health care,
including cost of visits, transport to and from services
and opening hours [13]. Previous research has shown
that texting can help adolescents navigate key devel-
opmental challenges including establishing autonomy,
facilitating connection with peers and self-identity [14)].
However, there is limited research on text message pro-
grams aimed at promoting health and preventing chronic
disease among otherwise healthy adolescents through the
improvemnent of lifestyle health behaviors.

It is a human right that adolescents are engaged
in research and policy development which impacts
their own health [15]. Furthermore, the World Health
Organization recommends that young people should
be included in every stage of the research process when
developing digital health interventions, and that their
engagement should be sustained and meaningful [16].
Traditional adolescent engagement in research has been
tokenistic. A recent scoping review showed that just 11%
of all research on obesity prevention engaged adolescents
in all five stages of the research cycle (identification of
topic, design or development, conduct, analyses and dis-
semination) and only 9% of studies involved an adoles-
cent-led approach [17]. Adolescents need to be leaders in
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decisions about their health for impacts to be seen now
and for generations to come. Yet for this to occur, a shift
in power is necessary.

Co-design of digital health interventions with adoles-
cents is a potential solution, a process in which active
collaboration occurs between stakeholders (adolescents,
healthcare professionals, researchers) in designing solu-
tions to a pre-specified problem [18]. Considering digi-
tal health interventions are increasing in popularity for
health-related behavior support, it is essential that they
are co-designed with adolescents. Though many frame-
works for co-design are available, no existing frameworks
are specific to adolescents, and it has been suggested that
locally relevant co-design activities may be more use-
ful than a one-size-fits-all framework [19]. There must
be an equal relationship, where consumers can co-lead
the development, design and implementation process
to tailor interventions to their lived experience around
their values, goals and development. A previous system-
atic review found four overarching themes which affect
engagement and enrolment in digital health interven-
tions including: personal agency and motivation, per-
sonal life and values, the approach used for engagement
and recruitment and the quality of the intervention itself
[20]. Therefore, digital health interventions which do not
take co-design into account can lead to disengagement
and enrolment issues that adversely impact the imple-
mentation phase [21].

The Healthd4Me Study is a randomized controlled trial
aiming to determine the effectiveness of a co-designed
6-month text message program to improve adolescents’
healthy lifestyle behaviours. In brief, the intervention
group receive a 6-month text message program (4-5 text
messages per week) with optional monthly health coun-
selling, The trial is currently in the recruitment phase
and the full study protocol has been previously pub-
lished [22]. The aim of this study is to co-design a bank
of text messages that promote a healthy lifestyle which
are useful, acceptable, and engaging for adolescents
aged 12-18 years. The co-designed message bank will be
tested for effectiveness in the Health4Me study.

Methods

Study design

This study employed an iterative, mixed-methods study
design, with consumer partnership to co-design the
Health4Me text message bank. This process involved
adolescents aged 12-18 years and a variety of health-
care professionals and researchers (across fields of pub-
lic health, behaviour change, physical activity, nutrition
and psychology). The co-design occurred over three
stages: (i) text message content development, includ-
ing literature search and consumer partnership (ii)
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text message review following a previously published
process [23, 24] and (iii) final refinement and program-
ming. This study was conducted between July 2022-
January 2023. Ethics approval was obtained from the
University of Sydney Human Research Ethics Commit-
tee (approval number: 2022/402),

Text message development

The aim of this stage was to develop the initial bank
of text messages. Several strategies were employed
to develop the text message program including (i} an
initial search of published literature to identify key
behavior change techniques to underpin the text mes-
sages which may be effective among adolescents and
(ii} online collaboration via monthly meetings over
12 months and a 1.5-h workshop with an established
youth advisory group (The Health Advisory Panel for
Youth at the University of Sydney; HAPYUS). HAPYUS
is comprised of 16 members (aged 13-18 years) from
across the state of New South Wales, Australia and
serve a 12-month term as collaborators with the
research team, The youth advisory group is informed
by Youth Participatory Action Research principles [25],
(i) inquiry based, topics of discussion were grounded in
youth advisors lived experience and concerns related
to chronic disease prevention; (i) participatory, youth
advisors are collaborators in the research process; and
(ifi) transformative, youth advisors will actively inter-
vene to change research to improve the lives of youth
and their communities from the negative impacts of
chronic diseases.. Within the structure of the youth
advisory group, adolescents were provided with oppor-
tunities to co-lead and contribute to chronic disease
prevention research projects. The lead author pre-
sented to HAPYUS about the Health4Me Study to give
them background and context to what they were being
asked to contribute to, as some elements were prede-
termined. What was predetermined is that the inter-
vention would be delivered via text messages and that
it would run for 6-months. Within the capability of the
text message delivery software, text messages can be
scheduled to be sent at different times and on different
days. HAPYUS were first asked to identify the top life-
style health issues for young people, which became the
key content areas for the intervention. At the in-person
meeting they were then asked to draft text messages for
adolescents 12—18 years old who have no chronic medi-
cal conditions, determine the frequency of messages to
be sent per week and comment on the time of day that
they would like to receive text messages. A young per-
son research assistant (SW) worked with HAPYUS to
collate the drafted text messages.
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Text message review

The aim of this stage was to test the content of the draft
text message bank using a8 mixed-methods survey based
on a previous published process [23, 24]. The text mes-
sages developed in the first stage were combined with
an existing bank of 107 co-designed text messages [24,
26). Each text message was rated six times, three times
by adolescents from the public and three times by health
professionals or researchers. Each participant rated 40
text messages, and adolescents were compensated for
their time with a $30AUD gift voucher.

Participants

Adolescents were included if they (i) were aged
12-18 years; (ii) provided informed e-consent (or with
their parents or guardians consent if < 14 years old). Ado-
lescents were excluded if they (i) had a medical condi-
tion that precluded informed consent or their ability to
comply with the study protocol; (i) were unable to read
English at a 7" grade level. Adolescents who were part of
the youth advisory group were unable to take part in this
process. Professionals were included if they (i) were mul-
tidisciplinary clinical and research experts including, but
not limited to dietitians, physiotherapists, psychologists,
exercise physiologists, general practitioners, behavioral
science experts and public health researchers; (i) pro-
vided informed e-consent. Recruitment of adolescents
occurred through convenience sampling via mailing lists
of young people who consented to being contacted for
research participation by the research team, and pro-
fessionals were recruited through known networks to
the research team. Adolescents and professionals were
invited via email, directed to read the participant infor-
mation sheet and provide informed e-consent if they
wished to take part.

Data collection and feedback

First, demographic characteristics were collected for ado-
lescents and healthcare professionals who had experience
working with adolescents. Demographics collected from
adolescents included ape, gender, language spoken most
at home, education and posteode. Posteode was used to
determine participants’ Index of Relative Socio-economic
Advantage and Disadvantage (IRSAD), which codes post-
codes into quintiles from 1 (most-disadvantaged area)
to 5 (least disadvantaged area) [27]. Demographics from
professionals included age, gender and area of exper-
tise. Text messages were placed into surveys comprised
of 20 text messages, with some surveys about one topic
and some about mixed topics. This helped to ensure that
professionals were reviewing text messages most rel-
evant to their area of expertise, For each message, the
survey comprised two questions around understanding
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(able to comprehend what the message is saying) and
usefulness (able to be practically used or used in sev-
eral ways) on a 5-point Likert scale (response options:
1. Strongly disagree, 2. Disagree, 3. Neutral, 4. Agree, 5.
Strongly agree), one question around age appropriateness
(response options: 12-14 years of age, 15-16 years of
age, 17-18 years of age) and a final open-ended question
where suggestions for improvement could be made.

Analysis

Scores (15 indicating the best score) for understanding
and usefulness were calculated separately for adoles-
cents and professionals by summing the scores of each
reviewer (5 points each, 5 indicating the best score). Any
text messages which scored fewer than 12 points across
any category were edited or excluded. All open-ended
feedback was summarized, and concerns or suggestions
were adhered to. An updated text message bank was then
available for final checks and text message delivery sys-
tem testing.

Final refinement and testing

The aim of this stage was to consolidate the findings of
the development and review stages to ensure the final
text message bank was ready for effectiveness testing in a
six-month healthy lifestyle intervention trial. Firstly, text
messages were added back into their respective catego-
ries to ensure that there were adequate text messages in
each. Secondly, the readability of each text message was
calculated using the Flesch-Kincaid readability score [28].
This score represents an approximate education level an
individual would need to have to understand the reading
material considering the number of syllables per word
and number of words per sentence. Finally, the number
of hyperlinks and two-way messages within the program
was calculated to understand the interactivity of the pro-
gram. All text messages were reviewed one final time by
the young person research assistant and programmed for
a test delivery into the text message software.

Results

Text message content development

Multiple studies were identified in the literature search
which supported the use of different behavior change
techniques and theories. Rose and colleagues conducted
a systematic review of digital interventions for improv-
ing the diet and physical activity behaviors of adoles-
cents and found that significant behavior change was
seen when education, goal setting, self-monitoring and
parental involvement were included [4]. Martin and col-
leagues conducted a systematic review of effective behav-
ior change techniques for prevention or management
of childhood obesity and found that only ‘prompting
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generalization of a target behavior’ was effective for caus-
ing behavior change for obesity prevention [29]. For this
study, we used the CALO-RE Taxonomy of behaviour
change technigues [30], which is based on Abraham and
Michie’s initial taxonomy [31], with a specific focus on
physical activity and healthy eating. The following behay-
iour change techniques derived from the literature search
were applied to the initial text messages: goal setting,
action planning, prompt generalization of a target behav-
ior, provide instruction on how to perform the behavior,
plan social support and prompt self-talk.

Through online collaboration, HAPYUS created a
mind-map to identify the top lifestyle health issues for
young people today in relation to chronic disease pre-
vention, They identified six key issues: unbalanced nutri-
tional intake, physical inactivity, mental health concerns,
body image, rise of social media and climate change
[32]. These became the six key content areas for the
Health4Me text message program. In July 2022, an in-
person workshop was held with 9/16 HAPYUS members
able to attend. During the 1.5-h workshop, 105 new text
messages were developed in alignment with the six key
content areas. In addition, linking adolescents to primary
care services was an overall theme which the research
team deemed as important for preventive health care
and therefore six messages were added (one per month).
Therefore, a total of 111 new text messages were avail-
able. Post-workshop, the research team edited these text
messages briefly to ensure that they were evidence-based
and included behaviour change technigues. During the
workshop, a consensus was reached on the timing and
frequency of text messages. The adolescents revealed
that receiving messages before and after school would be
acceptable, but to consider the content and deliver at the
appropriate time (e.g., deliver text messages about sleep
in the evening). Furthermore, it was decided that mes-
sages should be less frequent at the start of the program
and increase as the program continues. Taken together,
a program where adolescents receive four text messages
per week at the start and increases to five per week, is
optimal. Patient and public involvement in the study is
outlined in Additional File 1.

Text message review

A total of 218 text messages were available for review,
combining the 111 new text messages developed and
107 existing co-designed text messages. The bank of 218
text messages were reviewed by 34 participants (Table 1).
Adolescents (n=18) had a mean age of 16.3 years (5D
1.4), with 8 male, 8§ female and 2 non-binary/gender
diverse participants, who mostly spoke English at home
(17/18) and were predominantly from [IRSAD quintiles
four and five, corresponding to least disadvantaged areas
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(10/17). Sixteen professionals participated who were pre-
dominantly 30-39 years of age (9/16), and female (12/16).

On average, expert reviewers found that the text mes-
sages were easy to understand (13.7/15) and useful
{13.3/15), as did adolescent reviewers {13.2/15 for under-
standing and 12.1/15 for useful). A total of 96 of the 218
text messages scored less than 12 by at least one partici-
pant. Based on scoring and open-ended feedback, 91 text
messages were edited and 42 were deleted, leaving 176
messages from the review process. Text messages which
scored highly gave practical examples, contained links,
and focused on elements other than just physical health,
Common edits to text messages were wording changes to
make age-appropriate, sentence restructure, and concept
definition. Table 2 displays examples of text messages
which were included, edited, replaced, and deleted.

Following scoring and editing, text messages were
placed into their respective topic categories to determine
how many were required. Similar text messages were
combined and those with lower scores were removed to
create the final text message bank. When assessing the
age-appropriateness of text messages, 28 were deemed
inappropriate for 12-14-year-old participants, nine were
inappropriate for 15-16-year-old participants and eight
were inappropriate for 17-18-year-old participants.
Considering the split and difference in age-appropriate
text messages, two streams of text messages were cre-
ated, one stream for adolescents aged 12-14 years and
one for adolescents aged 15-18 years. Text messages
deemed inappropriate were deleted or replaced with an
age-appropriate message in their respective programs.
An overview of text message numbers for each category
is available in Table 3.

Final refinement and testing
The final text message bank comprised 131 messages
(Fig. 1); frequency of message topics was nutrition n=32,
physical activity n=26, mental health n=27, body image
n=12, media n=10, climate n=10 and primary care
n=6. In addition, there was an introductory and final
text message (n=2), and six messages encouraging com-
munication with the health counsellor

Almost half of the text messages simultaneously
addressed two behaviour change technigues. Text mes-
sages addressed goal setting (n=56), action planning
(n=25), prompt peneralization of a target behavior
(n=17), provide instruction on how to perform the
behavior (n=43), plan social support (n= 14) and prompt
sell-talk (n=9). The average Flesch Kinkaid readability
score for the HealthiMe program was 75.4 (SD 12.9),
indicating that the overall program is fairly easy to read
and suitable for a seventh-grade (12-13 years old) read-
ing level. Most text messages (n==85) were rated very easy
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Table 1 Participant characteristics (n=234)

Adolescents N=18

Age {mean years 1 30 163+14
Gerder
Female &
Male B
MNar-binary/gender diverse
Language spoken at home*
English 17
Current high school student
‘fears 7-8 1
Years 8-10 4
‘Years 11=12 12
Mat antending schoal 1
IRSAD quirtile
1 (least disadvantaged)
2
3
4
£ imast disadvantaged)

Professionals

B k= e =y

Age
18-2%
30-39
40-49
50-5%

Gerder
Fermale 12
Male

Area of Bgpertise®
Prysical activity
Nutriticn and diet
Medicne
Puiglic Health
Prevention
Behaviour change
Psychology
Other

50 Standard deviation, R3AD Index of Relative Soclo-econamic Advantage and

Disadvantage

“Other language spoken at home was Hindu

* Professionals could pick mare than ane anea of expertize

£ Ped Rl D L

S U = T - - B E I - R N

to read to fairly easy to read (5th—7th grade reading level;
11-13 years of age), 30 messages were in plain English (8
to 9th grade reading level; 13—15 years of age), 16 mes-
sages scored fairly difficult to read (10-12th grade read-
ing level; 16—18 years of age). Small punctuation edits
were made to these messages, where possible, to reduce
the scores. There were six messages which encouraged
interaction with the health counsellor with one sent

Page & of 11

each month of the program. Twenty-nine text messages
encouraged two-way communication, and 47 text mes-
sages contained links to external websites (e.g., recipe or
exercise ideas, further information, referring to available
services). Only three text messages differed between the
12-14 and 15-18-year-old text message streams. A final
delivery system check was completed with 55 text mes-
sages sent over 14 days to 5 members of the research
team, with all successfully delivered, and with 15 replies
from the research team noted in the system.

The Health4Me intervention

Based on results of the co-design process, some spe-
cific elements were decided upon for the HealthdMe
intervention., For the first 13 weeks of the interven-
tion participants receive four text messages per week,
which increases to five text messages per week in the
last 13 weeks. Each week participants in the interven-
tion group will receive one text message on nutrition,
one text message on physical activity, and a mix of two
to three text messages from other topics. Once enrolled
in the correct text message stream for their age, all par-
ticipants will receive the same text messages. Text mes-
sages will be personalized with the participants preferred
name. Engagement with the text message program will be
assessed through text message data and a study-specific
user feedback and satisfaction questionnaire.

Discussion

This study describes a novel way to co-design a healthy
lifestyle text message intervention which is useful, engag-
ing and acceptable for adolescents. A unique aspect of
this study is putting adolescents at the forefront to advise
on content areas which they consider are most influential
on their lifestyle health behaviors in a modern context.
Through an iterative co-design process, a bank of 131 evi-
dence-based text messages which are easy to understand
and acceptable to adolescents were developed. This study
engaged a youth advisory group (HAPYUS), adolescents
from across Australia, and health professionals to incor-
porate contemporary issues as the key content areas of
the text message bank. The intervention is grounded in
behaviour change technigues and through the text mes-
sage review, messages which scored highly gave practical
examples, contained links and focused on elements other
than just physical health.

Traditionally, preventive health for adolescents focuses
on high-risk behaviors including sexual activity, alcohol
and substance use and smoking, in addition to physi-
cal activity and nutrition behaviors [33]. However, ado-
lescents from the youth advisory group identified
contemporary influences which are vital to consider in
a preventive health context, including the rise of social
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Table 3 Overview of number of text messages through the text message review process

Topic of text message content Total number of text messages®
Mutritian 56
Phys.cal Activity 41
Mental Health 50
Body Image N
Media 14
Climate E
Primary Care &
Tosal: 218

Number of text messages post-review  Number of text messages

in Health4Me program

47 iz
30 28
41 a7
18 12
1 10
23 1]

3 [

176 123*

* Combinad frem the TEXTRITES text message program and created through the ca-design workshop
®Total text message bank is 131 messages once the introchectery and final messages are added, along with & messages (o encowage commanication with health

counsellor

Adolescent text Co-design of
message TEXTBITES
craation program

107
111 mew et .
4 TEXTBITES
ot mestaces

[ 218 text messages for review
[ 176 text messages post-review

131 text messages in Health4Mea program

Fig. 1 How of text messages through the text mesiage review
process

media, body image, mental health and climate change, in
addition to nutrition and physical activity [32]. Research
also supports these issues as important within an ado-
lescent health context. Emerging research has demon-
strated a ‘clustering effect; where adolescents who engage
in multiple risky lifestyle behaviors have more symp-
toms of mental illness [34, 35]. The average adolescent
today spends 1.6 h per day on social media [36], which
is consistently and positively assoclated with negative
body image [37], and the environment was considered
the most important issue to 51% of young people across
Australia in 2022 [38]. In addition, previous reviews have
shown that text message interventions are effective in
changing preventive health behaviors [39]. Our co-design
process has demonstrated that preventive health care for
today’s adolescents requires a broader scope and pro-
vides direction to address emerging public health issues.
Our research also demonstrated the input required
to effectively work with adolescents as co-researchers.

Previous preventive health interventions have been tested
amongst adolescents, but evidence is lacking to support
translation into effective interventions which have been
implemented into health services [40]. This study has a
strong focus on engaging adolescents to co-design the
intervention to produce downstream benefits. Involving
adolescents in research about them allows for benefits to
the research, the adolescents and to the community [41].
Thus far, adolescents have been involved in three phases
of the research, namely: identification of topic, design or
development and conduct. Specific to this research, the
intervention is co-led by adolescents who identified the
key issues for chronic disease prevention [32] and drafted
text messages around these issues. Adolescents also
advised on recruitment materials to ensure they were
appropriate. This potentially has further benefits to the
ongoing research, by increasing recruitment and reten-
tion of participants and the effectiveness for the interven-
tion in this study, We will conduct a thorough process
evaluation to understand these factors when the trial
concludes. A separate study evaluated the leadership and
life skills of adolescents who were involved in co-design-
ing the intervention (HAPYUS) and found that they
improved over 12-months [42]. Finally, there are possi-
ble benefits to the wider community, including increased
awareness of relevant health issues for adolescents, as
has been seen in previous research [43]. By shifting the
power to adolescents to co-design the HealthdMe inter-
vention, the potential benefits may accelerate the imple-
mentation of this research due to its relevance among an
adolescent population [41].

There are some more specific learnings from the text
message review process, including the importance of
striking the right balance in the content of the text mes-
sages. In many cases, there was conilicting comments
between professionals and adolescents, and even in
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some instances between two different groups of ado-
lescents. For example, messages with humor were often
seen as ‘trying too hard, whereas other adolescents were
calling for more humor in the messages. In these cases,
it is important to remember who the program is being
designed for and to preference the comments of ado-
lescents over those made by professionals, except in the
case of evidence-based information. Previous research
has shown that adolescents seek lifestyle health infor-
mation which is credible [44]. This finding was mirrored
in this study where messages which scored highly con-
tained links to reputable sources online, and common
edits to messages included defining concepts for greater
understanding, which often included adding hyperlinks
to more information. The review process confirmed the
findings of another study, where adolescents preferred
messages which referred to them and recommended
specific and achievable behaviors [45). The current study
extended this concept, where higher-scoring messages
contained practical examples and focused on elements
other than just physical health that confirmed experi-
ences of being a young person today.

It is acknowledged that whether these carefully curated
messages will result in changes in nutrition and physi-
cal activity behaviors is not yet known. The effective-
ness of the text message program is currently being
tested in a randomized controlled trial (RCT) [22]. The
behavior change techniques selected were based on
two systematic reviews [4, 29], one of which suggested
that parental involvermnent was a key technigue to elic-
iting significant behavior change. The delivery of this
intervention directly to adolescents means that paren-
tal involvement could not be addressed, and parental
involvement also changes with age as autonomy evolves
during adolescence. To acknowledge external supports,
we chose to include the behaviour change technique ‘plan
social support; that has been found useful in interven-
tions for nutrition and physical activity behaviors [46].
Furthermore, adolescents who receive the intervention
will also have the option to engage with a health counsel-
lor to provide further support for behavior change using
motivational interviewing techniques [47], which have
already shown promise in adolescent obesity prevention
programs [48, 49]. A detailed evaluation to understand
acceptance and engagement with the program through
text message software data (delivery, responses, reten-
tion rate), quantitative feedback surveys completed by all
intervention participants and virtual focus groups with
a smaller subset of participants will be part of the RCT
[22]. Though adolescents were not consulted on which
behaviour change techniques to employ in this study,
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there is an opportunity for future research to engage with
adolescents on this topic to combine the published evi-
dence and views of the intended audience to drive effec-
tiveness and engagement.

There are limitations of this study. Firstly, due to the
nature of research and funding cycles, the grant to fund
this work was awarded and the youth advisory group set
up afterwards, This means that the concept of the project
as a text message intervention had already been decided
upon before the youth advisory group was assembled.
True co-design includes involving consumers through
all stages of the development, including the study design
[18]. The youth advisory group did not raise any issues
with the intervention delivery method, suggesting that
the planned research method was acceptable. Secondly,
due to recruitment of adolescents for the text message
review through convenience sampling, a small number of
younger adolescents in Years 7 and 8 (ages 12-13 years)
reviewed the text messages, and only one who spoke a
language other than English at home. Therefore, there
may be a bias for the text message content to be geared
toward adolescents aged 15 years and above and poten-
tially be incompatible with culturally and linguistically
diverse adolescents and those who are from areas of soci-
oeconomic disadvantage. We have taken steps to mitigate
these effects. Firstly, adolescents > 14 years old are able to
consent themselves into the randomized controlled trial.
This removes the need for parent/guardian consent for
this age group, where the parent/guardian may not have
proficient English language skills to be able to provide
consent but the adolescent does. Secondly, by conducting
the Flesch-Kincaid scoring for readability, we ensured the
overall text message bank is at a seventh-grade reading
level for those who regularly speak and read English.

Conclusion

This study describes the intensive co-design a healthy
lifestyle text message intervention, comprised of 131
text messages which are useful, acceptable and engaging
for adolescents 1218 years old. The bank of text mes-
sages was developed based on prior research, effective
behaviour change techniques for improving nutrition
and physical activity behaviours and through adolescent
identification of the top lifestyle health issues related to
chronic disease prevention (A). This co-designed text
message bank is currently being tested for effectiveness
in the Health4Me Study. If effective, text message inter-
ventions hold potential to be an accessible and afford-
able method of delivering preventive health information
to adolescents to reduce risk of future chronic disease
development.
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Appendix 1: GRIPP2 Short Form checklist

Section and Topic

Item

Reported on page no.

1.

Aim

Report the aim of PPI? in the
study

p.143

Methods

Provide a clear description of the
methods used for PPl in the

study

p.143-144

Study results

Outcomes—Report the results of
PPl in the study, including both

positive and negative outcomes

p.144-148

Discussion and

conclusions

Outcomes—Comment on the
extent to which PPI influenced
the study overall. Describe

positive and negative effects

p.146, 148-149

Reflections/critical

perspective

Comment critically on the study,
reflecting on the things that went
well and those that did not, so
others can learn from this

experience

p.149

?PPI patient and public involvement
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CHAPTER FIVE: A healthy lifestyle text message intervention for

adolescents: protocol for the Health4Me randomized controlled trial

Preface to the Chapter

Chapter Four provided evidence of engaging adolescents to identify the six top health issues
for young people today in relation to chronic disease intervention and to co-design a text
message intervention that is useful, acceptable, and engaging for an adolescent audience.
This chapter (Chapter Five) presents the published protocol of the Health4Me randomised
controlled trial titled ‘A healthy lifestyle text message intervention for adolescents: protocol
for the Health4Me randomized controlled trial’, thereby addressing Aim 5 of this thesis. Good
Clinical Practice and Motivtional Interviewing training certificates are available in Appendix A.
Ethics approvals and participant information and consent forms for this study are presented
in Appendix C. In addition, all questionnaires collected as a part of this study are available in
Appendix D. This protocol paper has undergone expedited peer review due to being
Category A funded and ethics approval received (submitted 12" September 2022, accepted
14" September 2022) and published (23 September 2022) in BMC Public Health. A
correction was published (20" February 2024) as the original publication had the incorrect
sample size. Authors contributions to this paper are outlined in the authorship attribution

statement. Chapter Five was disseminated in the following ways:

Published peer reviewed manuscript

Raeside R, Spielman K, Maguire S, Mihrshahi S, Steinbeck K, Kang M, Laranjo L, Hyun K,
Redfern J, Partridge SR, The Health4Me Team. A Healthy Lifestyle Text Message
Intervention for Adolescents: Protocol for the Health4Me Randomized Controlled Trial. BMC
Public Health 2022; 22:1805. https://doi.org/10.1186/s12889-022-14183-9

This work is licensed under a Creative Commons Attribution 4.0 International License (CC

BY 4.0).
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A healthy lifestyle text message intervention ===
for adolescents: protocol for the Health4Me
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Melissa Kang’, Liliana Laranjo®®, Karice Hyun''®, Julie Redfern™"", Stephanie RB. Partridge’'? and the Health4Me
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Abstract

Background: Adolescence presents a window of cpportunity to establish good nutrition and physical activity
behaviours to carry throughout the life course, Adolescents are at risk of developing cardiovascular and other chronic
diseases due to poor the complex interplay of physical and mental health lifestyle risk factors, Text messaging is
adolescents main form of everyday communication and text ressage prograrns offer a potential solution for support
and improverment of lifestyle health behaviours. The primary airm of this study is to determine effectiveness of the
Health4Me text message pragram ta improve adolescent’s physical activity or nutrition behaviours amang adoles-
cents over G-months, compared to usual care.

Methods: Health4Me is a virtual, two-arm, single-blind randomised controlled trial, delivering a 6-month healthy life-
style text message program with optional health counselling. Recruitment will be through digital advertising and pri-
mary care services, In total, 330 adolescents will be randomised 1:1 to intervention or contrel {usual care) groups, The
intervention group will receive 4-5 text messages per week for 6-months. All text messages have been co-designed
with adolescents, Messages promate a healthy lifestyle by providing practical information, health tips, motivation and
support for behaviour change for physical activity, nutrition, mental health, body image, popular digital media and cli-
mate and planetary health. Virtual assessments will cccur at baseline and &-months assessing physical health (physical
activity, nutrition, body mass index, sleep), mental health (quality of life, self-efficacy, psychological distress, anxiety,
depression, eating disorder risk) and lifestyle outcomes {food insecurity and eHealth literacy).

Discussion: This study will determine the effectiveness of a 6-month healthy lifestyle text rmessage intervention to
improve physical activity and nutrition outcomes in adolescents,

Trial registration: Australia Mew Zealand Clinical Trials Registry (AMZCTR) ACTRM1 2622000949785, Date registered:
05/07/2022.

Keywords: Adolescent, Prevention, Physical activity, Nutrition, mMHealth, Text message, Randomized controlled trial
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Research has established associations between several
lifestyle risk factors, including physical activity, nutrition,
sedentary behaviour and sleep that are contributing to
the declining physical and mental health status of ado-
lescents |2, 3]. Adolescents in high income countries, like
Australia are not meeting national guidelines for these
risk factors. National Australian data from 2017 to 18 and
2011-12 found 96% of adolescents do not meet national
guidelines for fruit and vegetable intake [4], and 41% of
their total energy intake came from discretionary foods
[5], respectively. Globally more than 80% of adolescents
are not engaged in sufficient physical activity [6]. Redue-
ing sedentary behaviour is important for both physical
and mental health. However, Australian data from 2017
to 18 found only 7.9% of 13-17-year olds met the physi-
cal activity guideline, and only 20% met the sedentary
screen-based behaviour guideline [7]. Short sleep dura-
tion amongst adolescents is also prevalent. For example,
in a sample of American students, 6 out of 10 middle
school students and 7 out of 10 high school students
were not sleeping for the recommended 8-10hours per
night [8]. The COVID-19 pandemic negatively impacted
the lifestyle behaviours Australian adolescents. Cross-
sectional data from a sample of 983 adolescents indi-
cated increases of excessive recreational screen time (86
to 94%) and insufficient fruit intake (20 to 30%). As well,
this data indicated proportions of adolescents engaging
in insufficient physical activity (82%) and vegetable intake
(84%) remained concerning [3]. The intersection of risk
factors for both obesity and mental health demonstrates
the need for holistic programs which provide support to
improve lifestyle risk factors.

Systematic reviews have shown that poor nutrition,
physical inactivity, sedentary behaviour and sleep are
all linked to poor mental health [9-11] and to obesity
[12, 12]). Globally, the presence of overweight and obe-
sity among children and adolescents 5-19 years has risen
from 4% in 1975 to over 18% in 2016 [14]. By 2030 it is
predicted there will be 254 million children and ado-
lescents with obesity [15]. National Australian data
from 2017 to 18 found 25% of children and adolescents
2-17 years have overweight or obesity [16]. Similarly, the
period of adolescence is the highest risk developmental
stage for the onset of mental illness [17]. In adolescents it
has been shown that there is a bi-directional association
between overweight and obesity and poor mental health
[18, 19]. Overweight and obesity during adolescence has
immediate impacts on quality of life [20], which if not
addressed may have long term consequences on well-
being [21]. Research has also demonstrated significant
links of unhealthy diets to mental health in adolescence
[9, 22]. Adolescent mental health is of growing concern
with 14% of 10-19-year-olds globally experiencing a
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mental disorder with depression, anxiety and behav-
ioural disorders among the leading causes of illness
and disability [1]. In Australia, 20% of adolescents aged
12-17 had high or very high levels of psychological dis-
tress and 14% experienced a mental disorder [23]. The
COVID-19 pandemic has also significantly disrupted the
lives of Australian adolescents, with research showing a
worsening in mental health [24], with the potential for
long-term impacts [25]. Failing to address mental health
conditions in adolescence can harm physical and men-
tal health and hinder leading a fulfilling life in adulthood
(1], displaying a growing need for action in these areas.

The current approach to improving the health behav-
iours of adolescents needs to be aligned with best prac-
tice recommendations [26]. Programs that target mental
health often do not focus on nutrition and physical activ-
ity behaviours [27] and programs with an obesity preven-
tion or management lens can be stigmatizing [28]. There
is a need to develop accessible and scalable programs
which focus on prevention through management of life-
style health behaviours and mindful of impacts on mental
health. This is in line with the Australian National Obe-
sity Strategy 2022-32 where young people recognised the
need for holistic approaches to support a healthy lifestyle
[29]. Recent research has shown that the primary care
health setting in Australia is appropriate for delivering
preventive care to adolescents [30]. However, the barriers
to primary care services are bi-directional, adolescents
cite barries including cost of visits, opening hours, trans-
port to and from services, concerns about confidentiality
and feeling embarrassed [31]. General practitioners (GPs)
have indicated that time is a major barrier as adolescents
often need longer consultations to build strong relation-
ships and overcome communication barriers to deliver
lifestyle health information [30). Therefore, for preven-
tion programs to be effective, these barriers must also be
addressed so that adolescents are empowered to improve
their lifestyle health behaviours.

The ubiquitous nature of mobile health (mHealth) pro-
grams offers a potential solution to address these risks.
There is strong evidence supporting the efficacy of text
messaging in adults for facilitating positive behaviour
change for physical activity [32], nutrition [33], mental
health [34] and management of cardiovascular disease
risk [35]. A systematic review assessing text messaging as
an intervention for adolescent physical activity and sed-
entary behaviour found that there was high heterogeneity
of study design which prevented conclusions as to which
intervention elements were linked to increased effective-
ness, and therefore concluded that further research is
needed with text messaging as the focus of the interven-
tion to demonstrate the effect of text messages on these
lifestyle health behaviours [36]. Text messaging is well
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suited to adolescents as 94% of adolescents in Australia
own a mobile phone [37], text messaging is their main
form of communication and direct communication can
be made with participants for minimal cost. Text messag-
ing also improves accessibility to programs from those in
rural, remote, and disadvantaged populations who have
inequitable access to healthcare and where the COVID-
19 pandemic has only increased these inequities [38].
There is a need for simple and accessible solutions that
focus on prevention, specifically targeting physical and
mental health among adolescents.

The primary aim of this study is to determine, in a sin-
gle blind randomized controlled trial (RCT), whether a
semi-personalised text message healthy lifestyle program
(Health4Me) compared to usual care will improve ado-
lescents’ physical activity (moderate to vigorous physical
activity [MVPA| minutes per day) or nutrition (vegetable
intake >3 serves per day) behaviours among adolescents
over 6-months. Further, to determine if the text mes-
sage program can improve or maintain other physical
and mental health and lifestyle outcome, to explore the
acceptability, utility and engagement with Health4Me
among youth and inform implementation into primary
health care services in Australia.

Methods

Study design

The Health4Me study is a virtual, randomised, controlled,
single-blind trial, which delivers a 6-month text message
healthy lifestyle program with optional health counselling
to 330 healthy adolescents (12-18years old inclusive)
(Fig. 1).

Randomization and blinding

Participants will be randomly allocated to either the
intervention or control group. The control group will
receive usual care (no intervention). Participants will
view digital advertisements for the study on social media,
after clicking on a link it will take them to the partici-
pant information sheet which they can read and provide
informed e-consent. After obtaining electronic con-
sent from adolescents (and their parents or guardians if
< 14years old) and completing the baseline assessment on
a secure web-based database, a member of the research
teamn will randomize the participant via a centralized,
computerized randomisation progeam in a uniform 1:1
allocation ratio (intervention: control). Randomization is
based on both permuted blocks with randomized block
sizes and stratification, where the strata are age and gen-
der. A randomization list will be generated by an inde-
pendent statistician. Members of the research team who
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enrol and conduct follow-ups with participants will be
blinded to group allocation.

For each participant, the randomization program
automatically produces a study identification number.
On the following Monday after the baseline assessment,
the computer system automatically sends the assigned
text message program to the participant. Therefore,
the random allocation sequence will be concealed from
study personnel at baseline and at 6-months. Partici-
pants will be encouraged not to discuss whether they
are or are not receiving the text messages until the end
of the 6-month follow-up.
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Study population
As the study is virtual, there are no physical sites for
recruitment, Rather, participants will be recruited
through digital advertisements. GPs will also be informed
of the study via email and encouraged to advertise this to
their adolescent patients. A log of all recruitment strate-
gies will be kept. Participants will be eligible to take part
if they are: (1) 12-18 years old inclusive; (2) own a mobile
phone capable of sending and receiving text messages; (3)
have sufficient English to read text messages pitched at a
7th grade reading level; and (4) provide electronic con-
sent (or from their parents or guardians if < 14 years old).
Participants will be excluded if they: (1) have a diagno-
sis of type 1 or type 2 diabetes mellitus; (2) have a previ-
ous or current diagnosis of an eating disorder or are at
high risk for an eating disorder as assessed in screening;
(3) weight < 25th centile for age; (4) have had recent rapid
weight loss; (5) have a medical condition which would
preclude providing informed consent or ability to comply
with the study protocol; (&) are enrolled in an alternative
randomised lifestyle management program; (7) are preg-
nant or planning to become pregnant during the 6-month
intervention; and (8) are unable to read English at a 7th
grade reading level. Screening will occur for eating dis-
orders at baseline, 2, 4 and 6-months and any participant
whao scores above the pre-determined threshold will trig-
ger the study team to refer appropriately. Both screening
and recruitment logs will be kept by the research team
for those participants who are ineligible or decline to par-
ticipate, including reasons for non-participation,

Control group

The control group will receive usual care. For this study,
usual care is defined as accessing available information
and health services to maintain a healthy lifestyle. Par-
ticipants in the control group receive an initial text mes-
sage welcoming them to the study, and one text message
at 2, 4 and 6 months respectively. The messages at 2 and
4months will have a link to complete the eating disorder
screening and the message at 6months will direct them
to complete all follow-up assessments. Participants in the
control group will be offered the text message interven-
tion after the 6-month follow-up assessments are com-
plete at no cost. However, they will not be able to receive
health counselling.

Intervention group

The intervention group will receive usual care, plus a
6-month text message support program with text mes-
sages focussed over six key priority areas for improving
physical and mental health, namely nutrition, physical
activity, mental health, body image, climate and plane-
tary health and popular digital media (e.g., social media),
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as well as the option to speak with a university-trained
health counsellor.

Message content

Message program content was developed according to a
previously published maodel [39]. Briefly, an established
youth advisory group {comprised of 16 adolescents aged
13 to 18years old inclusive) identified current top health
issues for young people [40] and assisted in drafting rele-
vant and practical content, informed by national physical
activity, dietary and sedentary screen-based behaviour
guidelines, behaviour change theories and lived experi-
ence of being a young person in today’s world. Further-
more, text messages will also include information on
how the primary care system works and how to connect
with primary care services, including GPs. Included in
the bank of text messages is one welcome message and
one final text message. Each message will have a unigue
signature as the study name to ensure that participants
know these messages are from the research study and
participants at enrolment will be told how to unsubscribe
if required.

Message frequency and sequence

Each intervention participant will receive a semiper-
sonalized and customized set of text messages, sent on
four random days per week and at random times. If the
participant is attending high school, the weekday text
messages will only be sent before or after school hours
{B.00AM to 9.00AM or 3.30PM to 7.30PM). Each text
message is unigque and will only be sent once throughout
the 6-month program. The messages are semipersonal-
ized by including the participants name and selecting
content relevant to their age and dietary behaviours (e.g.,
vegetarian). Participants can also update their key infor-
mation, (e.g., change in dietary behaviours) through the
course of the study and this will be reflected in the ongo-
ing text messages they receive. Messages are sent at no
cost to the participants and a bulk-rate cost to the study.
However, if participants reply to the study team, these
will be paid for by the participant at standard short mes-
sage service (SMS) rates. The intervention will encourage
two-way communication; however, it is for the partici-
pant to decide how much they engage with the study. All
replies and responses are monitored by the health coun-
sellor and responses given in 72 hours when required.

Health counsellor

Once a month (6 in total), intervention participants will
be sent a text message encouraging them to call the uni-
versity qualified health counsellor to ask questions or
request additional information. The personalised health
counselling calls will last 10-15minutes and will be
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delivered according to standardized protocol. The uni-
versity qualified health counsellor (allied health or public
health professional) will monitor and respond to partici-
pants’ request for a call cach month cither via text mes-
sage or phone call within 3 working days. Participants are
allowed 6 health counselling calls in total ever 6-months,
The health counselling calls will allow participants to set
behavioural goals, discuss barriers and enablers to behav-
iour change, and their overall progress. This part of the
intervention is based on the evidence based TEXTBITES
Study for obesity prevention in adolescents [41].

Text message management system

The text message management system has been used
successfully in two randomised controlled trials (TEXT-
BITES and EMPOWER-SMS) [42, 43]. Pre-specified
algorithms are put in place to ensure that the interven-
tion group are the only ones who receive the HealthdMe
message program. Each week, messages are randomly
selected from the text message bank by the software sys-
tem such that a variety of messages are delivered each
week from the four key priority areas. Both groups are
sent a welcome message at the beginning of the study and
a concluding message after 6-months. Participants are
instructed in the welcome message to save the dedicated
number that the text messages come from, so that they
are not seen as spam. They are also given details on how
to unsubscribe from the messages if required. All partici-
pants receive information on safe and acceptable times to

Table 1 Description of HealthaMe study outcornes and assessments
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read text messages (e.g. not to read messages while driv-
ing) and contact details of the research team in case of
any issues. A member of the research team will manage a
study mobile phone, and a record is kept of all incoming
messages from participants and outgoing messages from
the health counsellor. Analysis of incoming and outgo-
ing messages will be performed at the end of the study, as
part of the process evaluation. If a participant from either
group wishes to withdraw from the study, they can at any
time by replying ‘STOP' to any of the messages or con-
tacting the research team. If a reason for withdrawal is
provided, it will be recorded in the enrolment log.

Data collection and study outcomes

Data will be collected from participants at baseline and
6-months online. In addition, for safety the eating dis-
order screening will be conducted at 2-months and
4-months for all participants. The co-primary outcomes,
secondary outcomes and their assessments are provided
below in Table 1. Multiple endpoints have been selected
such that a significant effect against either one may be
taken as evidence of efficacy. The co-primary outcomes
are change in moderate-to-vigorous minutes of physical
activity (MVPA) minutes per day and change in the pro-
portion of participants meeting vegetable intake guide-
lines (>3 serves per day). MVPA will be measured by
Activinsights Geneactiv wrist-worn accelerometers [46].
After enrolment and at the 6-month assessment, partici-
pants will be mailed an accelerometer to wear for 7 days

Outcome Assessment
Dl Primary Outcomes
Vegetable intake Australian Child and Adolescent Eating Survey [ACAES] [44, 45]

Maoderate-vigorous physical activity (IMVPA} minday
Secondary Qutcomes
B z-score

Geneactiv activity and sleep unit worn for 7 days [46]

Urits BMI is above ar belaw average for the age- and tex-specific reference

values, using participant self-reported welght and height [47]

Waist-to-height ratio

Mid measure between the iliac crest and |owest i and height, using partici-

pant seli-reported waist drcumberence and height [47]

Diletary quality
Sleep guality

Australizn Child and Adolescent Eating Survey [ACAES] [44, 45]
Fittsburgh Sleep Guality Index Shart [PRQ-short] [48, 49]

Health-related guality of life
Self-efficacy
Ansiaty
Deprassion
Psychalogical distress
Eating disorder risk
Foed Insecurity
eHealth literacy
* BMY Body mass index
¥ USDA United States Departraent of Agriculture

Child Health Utility instrarant [CHUSD] [50]
Self-efficacy for Healtny Eating and Physical Activity [SE-HER8] [51]
General Anxiety Disorder-7 [GAD-T] [52]

Cenitre for Epiderniological Studies Depression Scale Revised-10 [CESDR-10] [53]

Kessler Psychological Distress Scale [KE] [54]
InsideOut Institute screening toal [101-5] [55]
LJSDAP &-itern food security module [56]
eHEALS eHealth Literacy Scale [57]
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and then return by pre-paid post to the research team.
Vegetable intake will be measured using data from the
Australian Child and Adolescent Eating Survey (ACAES),
developed by the University of Newcastle [44].

Weight, height and waist circumference will be self-
reported by participants according to a standardised
digital protocol [47]. Participants will be shown how to
correctly measure weight, height and waist circumfer-
ence by videos put together by the research team and
embedded into the data collection form. Self-reported
height and weight has been validated amongst young
adults in an Australian population [58-60]. Weight,
height and waist circumference measurements will be
used to calculate BMI z-score (using age and sex specific
reference values) and waist-to-height ratio.

The following questionnaire-based assessments have
demonstrated reliability and validity in adolescent popu-
lations and will be completed online at baseline and fol-
low-up assessments. Sleep quality will be measured using
the Pittsburgh Sleep Quality Index-Short [48, 49]. Health
related quality of life and self-efficacy will be measured
by the Child Health Utility Instrument (CHU9D) [50]
and Self Efficacy for Healthy Eating and Physical Activ-
ity (SE-HEPA) [51] respectively. Anxiety, Depression and
Psychological Distress will be measured by the General
Anxiety Disorder-7 {(GAD-7) [52], Centre for Epidemio-
logical Studies Depression Scale Revised-10 (CESDR-
10) [53] and the Kessler Psychological Distress Scale
(K6} [54]. Eating disorder risk will be measured using
the InsideCut Institute screening tool (I01-5) [55)]. Food
insecurity will be measured with the USDA &-item food
security module [56] and eHealth literacy with e HEALS
eHealth Literacy Scale [57]. A schedule of enrclment,
interventions and assessments is presented in Table 2.
All data will be entered electronically into Research Elec-
tronic Data Capture (REDCap), hosted on secure servers
by the University of Sydney. Electronic data will be moni-
tored by the research team through monthly reports to
ensure quality and completeness of the data.

Process measures

The acceptability, utility and engagement with the
Health4Me Program will be measured through quan-
titative and qualitative measures. Firstly, text message
data will be extracted from the software system to assess
engagement by the number of messages sent, number of
responses received, and number of messages ‘bounced’
and undelivered. Secondly, a study-specific user feedback
and satisfaction questionnaire will be administered to all
participants. It will contain questions on a 5-point Lik-
ert scale from strongly agree to strongly disagree regard-
ing acceptability and utility of the program. It will also
include open ended questions regarding most and least
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Table 2 HealthdiMea
assessments

study  schedule of enrolment  and

Pre-baseline B-maomnth

follow-up

Assessments Baseline
Enrolment
Bligibility screen v

Informed consent v

Y

Randomisation
Assessments
Demaographics
Physical activity
Dietary intake
BMP z-score
Waist-to-height ratio
Sesp quality
Cuality of life
Self-efficacy
Anxiety
Depression
Psychological distress
Eating disarder risk
Food insecurity
eHealth literacy
Pracess evaluation

* BT Body rass Index

R T A A N
R R A

useful program components and suggestions for program
improvement. These responses will be coded themati-
cally, and emerging themes identified. The questionnaire
will also ask questions about whether participants used
or accessed any other digital health tools to help man-
age their lifestyle health behaviours during the study.
Intervention participants will be invited by text mes-
sage, emall, or phone call to join focus groups after the
6-month follow-up. A minimum of five focus groups will
be conducted consecutively until thematic saturation is
reached. The focus groups will be conducted via Zoom
teleconference and last approximately 45minutes. Par-
ticipants will be purposively selected to ensure a mix in
terms of age, ethnicity and location are represented to
encompass different viewpoints.

Statistical considerations

For the outcome of MVPA (minutes per day), 312 (156
per group) participants are needed to achieve 90% power
to observe the mean difference of 14.8 (control: 42.55
and intervention: 57.36) with standard deviations (SD) of
21.45 for control and 37.79 for intervention and account-
ing for 30% dropout. A two-sided two-sample une-
gual-variance t-test was used. The Bonferroni adjusted
significance level of 0.025 was used to account for two
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primary outcomes, To detect a difference in vegetable
intake at 6-months, 390 (195 per group) participants will
achieve 90% power to detect 13.37% difference in the
proportion of appropriate vegetable consumption (con-
trol: 4.85% and intervention: 18.22%) and accounting for
30% dropout [61]. The two-sided Z-Test with unpooled
variance was used with the significance level of the test
is 0,025, Therefore, a sample size of 390 will allow the
detection of the change in MVPA or vegetable intake,

All statistical analyses will follow a pre-specified sta-
tistical analysis plan guided by our team statistician.
Analyses of the primary and secondary outcomes will be
conducted according to the intention-to-treat principle.
Continuous outcomes at 6-months will be analysed using
analysis of covariance (ANCOWVA), and categorical out-
comes at 6-months will be analysed using log-binomial
regression, adjusting for the outcome values at baseline.
Planned subgroup analyses will investigate interactions
between treatment and subgroups, including categories
of age, socioeconomic status and ethnicity, to explore
trends for scale up. All tests will be two-sided with a
significance level of 0.05. Analyses of the two primary
outcomes will be controlled for the family-wise error
rate using Holm correction [62]). No multiplicity adjust-
ments will be performed for secondary outcomes as they
are exploratory analyses. The analyses will be performed
using SAS (V9.4 SAS Institute Inc. Cary NC, USA).

Ethics approval and consent

Primary ethics approval has been received from the
University of Sydney Human Research Ethics Commit-
tee (2022/402), Any modifications to the protocol will
be submitted to the ethics committee. E-consent will
be collected from all participants (and their parents or
puardians if <14-years-old). The sponsor for the study
is the University of Sydney and they have no role in the
study design, collection, management, analysis and
interpretation of data, the writing of findings or submis-
sion of findings for publication. The design and conduct
and dissemination of the study will be overseen by the
Health4Me steering committee (named authors and the
Health4he Team).

Discussion

Current obesity prevention approaches are ineffective
and there are limited programs beyond the school set-
ting available which suit the needs of adolescents, cou-
pled with an escalating mental health crisis for young
people in Australia. Positively framed prevention pro-
grams which focus on good nutrition and physical activ-
ity behaviours can address both critical issues and these
programs must be accessible for adolescents. This study
aims to provide information and support for lifestyle risk
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factors by developing and testing a 6-month text message
primary prevention program for adolescents in an RCT.
It is expected that the results will include improvements
or maintenance in primary and secondary outcomes.
If effective, this study will inform future translational
research to improve the physical and mental health
of adolescents and prevent the future development of
chronic diseases in adulthood and implementing such a
program into healthcare services throughout Australia.
Results from the process measures will identify barriers
and enablers of widespread implementation of the text
message program, with the goal of providing accessible
and accurate lifestyle health information and support to
adolescents to establish lifelong healthy behaviours.

Conclusion

This study will test the effectiveness of a 6-month text
message intervention to improve and support the physi-
cal and mental health outcomes of all adolescents. This
study will also provide information on the barriers and
enablers of the text message program and ways in which
it can be improved. If effective, the results will provide
high quality evidence to inform future translational
research to scale up the program and embed it within
healthcare systems throughout Australia.

Abbreviations

ANCOWA; Analysis of covariance; BME Body Mass index; COVMD-1% Coranavirus
disease of 201% GPs: Ceneral Practitioners; MyEA: Moderate to Vigarous Phys-
cal Activity; RCT: Randomized Contralled Trial; SC- Standard Deviation; SMS:
Shorm Message Service,

Acknowledgments

A special acknowledgement to the Health Advisory Panel for Youth at the
University of Sydney 2021/22 (HAFYUS 2021/22), without whiom this ressarch
would not be possible (Radhika Valanju, Meera Barani, Dominik Mautner,
Imeela Al Hadaya, Alex Cross, Melan) Gunawardana, &va Lamibie, Emily
Mchahon, Arnav Marula, Bowen Ren, Dominiguee R, Aviral Sharda, Alexander
sinnett, Azman Tarvir and Fulin Yan),

An acknowdedgement 1o Ms Emma Bryant from the InsideCut Institute for her
assistance in developing the dedicated eating disonder screening pathways
&l ot off points for this study,

Healthdie Team comprises the followlng investigators: Maree L Hackett,
Gamma Figtrea, Robyn Gallagher, Kyra A Sim, Tim Ushersood, Charlotte
Hepse, John Skinres, Katring £ Champion, Lauren A Gardner, Kathryn Williams
and Danlelle Castles. The entire Health4he Team plus named authors com-
prises the Steering Committes.

Sponsor

Trial Spansor: The University of Sydney

Contact Name: Chnlcal Trals Supoort Office (CTR0),

Mddress: Level 3, FF3 Administration Building, Corner of Eastern Avenue and
City Rowd, The University of Sydney 2006,

Telephone 461 28,627 B164,

Email: climical-trials.researchi@sydray.eduau

Authors' contributions

Conceptualisation: RR and S8 methodology: BR, KS (1), 5M{0) and 5P writing
- original draf: preparaticn: BR; writing — rewiewing and editing: all authars. All
authors have read and agresd ta the final version of this manuscript.

162



Raeside et al BMC Public Health  (2022) 22:1805

Funding

The Healthdble Study is funded by the Australian Government Department
af Health Medical Rasearch Future Fund Primary Care Grant [2006315). The
funder has no role in the study design, collection, analysis, and intenoretation
af cata ar wiiting of the manuscrpt,

RR 5 supported by a C3ANZ Research Scholarship and S0UVE-CHD Supple-
mantary Scholarship. KH is supported by NHMRC Investigator Grant [Emerging
Leadership 1) [APP1196724], JR is supported by a NHMRC Irvestigator Grant
Level 3 [GNTH07S46]. SRP s supported by a kational Health and Medical
Research Council and Mational Heart Foundation Eary Career Fellowship
[APF1157438],

Availability of data and materials
Dtz sharing s not apolicable to this article as no datasets were generated or
anaysad during the current study

Declarations

Ethics approval and consent to participate

Primary ethics approval has been received from the University of Sydney
Hurnan Aesearch Ethics Commitize (2022/402), E-consent will be collected
from all participants {and thalr parents or guardians If < 14-years-old).

Consent for publication
Mot applicable.

Competing Interests
The authors declare that they have no competing interests.

Author detalls

'Engagement and Co-Design Research Hub, School of Health Sciences,
Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia
InsldeOut Instituta, Facu'ty of Madicine and Health, University of Sydnay,
Sycdrey, NEW, Australia. *Sydneoy Local Health District, Swdney, NSW, Australia,
nepartment of Health Sciences, Faculty of Medicine, Health and Human
Sciences, Macguarle University, Sydnay, MSW, Austrafa, *Department

of Adolescent Medicine, The Childrens Hospital at Westriead, Sydney, NSW,
Australia. *Speciaity of Child and Adalescent Health, Westmead Clinical Schoal,
Faculty of Medicine and Health, University of Sydney, Sydney, NGW, Australia
"Ganeral Practice Clinicel Schoal, Spdrey Medical Schonl, Faculty of Medicine
and Health, University of Sydney, Spdney, MW, Australla. "westmead spplied
Research Centre, Faculty of Medicine and Health, University of Sydrey, Sydney,
MEW, Australia SWestern Sydney Srirmary Health Netwaork, Sydney, NSW,
Australiz. "“Denartmant of Cardiclogy, Conoord Repatriation General Hospital,
AMNZAC Research Institute, Sydney, NSW, Australia. "' The George Institute

for Global Health, University of Mew South Wales, Sydney, NSW, Australia,
'*prevention Research Collaboration, Faculty of Medicine and Health, Unhvar-
sity af Sydney, Sydney, NSW, Austrasa,

Received: 12 September 2022 Accepted: 14 September 2022
Published online: 23 Sepember 2022

References

1. Waorld Hea'th Organization: Adofescent mental health httpsfananacaio.
intfrewes-roomdfact-sheets/detail adelescent-mental-health Accessed 13
Judy 022

X Champicn KE, Chapman C, Gardner L&, Sunderand M, Newton MC,
Semcadt 5, et al, Lifestyle risks for chronie disease ameng Australian adeles-
cents: a cross-sectional survay, Mad J Aust. 2022,216(3):156-7.

3. Gardrer LA, Dabenham ) Mewton M Chapman CWylie FE, Qsman B
&1 al, Lifestyle risk behaviours ameng adolescents; 3 two-year langi-
tudinal study of the impact of the COMD-19 pandemic. BMJ Open.
2022;1206)060E08.

4. ABS, Mational Health Swrvey: First Resu'ts, 2017-18, In: Australian Bureay
of Statistics; 2018,

5. MBS, Australian health survey: nutition and physical activity 2011-12. In:
Australian Bureaw of Statistics; 200 3.

Page B of 9

World Health Organ‘zation: Physical activity. httpsyidwanaowhouintnews-
roamyTact-sheets/detail phydcal-activity. Accessed 13 July 2022,
Australlan Insticute of Health and Welfare. Friysical activity across the life
stages. Canberra: AIHW, 2018

Whieaton AGIS, Cooper AC, Croft JB. Short Sleep Duration Amang Middle
School and High School Studants — United States, 2015, MMWE Maorb
Mortal Wkly Rep. 201 857 85-90.

CYMeil &, Quirk S, Housden 3, Brennan 5L Williarms L, Pasco JA, et al,
Relationship betweean diet and mentzl health in children and adoles-
CEnts: 3 systematic review, Am J Public Health, 2014;1040100e3 142
Redrigues-Aylion M, Cadenas-Sdncher © Fstdver-L dpez F, Mufioz

ME, Mora-Gonzalez J, Migueles JH, et al. Role of physical activity and
sedentary behavior in the mental health of preschoolers, children

and adclescents: a systemnatic review and matz-analysts, Sports Mead,
201 G£0{01 383410,

. Sampasa-Karyinga H, Colman |, Goldfield GS, Janssen |, Wang ) Podinic

| et al Combinations of physical acthity, sedentary time, and sleep dura-
tion ared their associations with depressive symptoms and other mertal
health problems in children and adolescents: a systematic review, Int J
Behaw Mutr Phys Act. 20201 7(1):72.

. Fatima'Y, Doi SAR, Mamun A&, Longitudinal impact of sheep on over-

weaighit and obesity in children and adolescents: a systematic review and
bias-adjusted meta-analysis. Obas Rev. 201516213745,
Rey-Lapez IR Vicente-Rodriguez G, Biosca M, Marena LA, Sedentary
behaviour and okesity develogment In children and adclescents. Mutr
Metab Cardiovase Dis. 2008;18(3):242-51.

World Health Organization: Obesity and overweight, hiipsswwweho,
intfnews-room/fac-shests/detallichesin-and-overwvelght. Accessed 13
July 2022

. World Obesity Federation. Atlas of Childhood Obesity. hittpss fAesnecwarkd

ohesiy.orgmembersarea’global-atlas-on-chilchood-chesity. Accessed
13 July 2022,

. AlHW, Dvenweight and obesity among Australian children and adoles-

cents. Canberra: Australian Institute of Health and Welfare; 2020.

Salmi M, Rachua J, Dlivala M, Crece E, Soarde L Salazar de Pabila G, #1 al,
Age at onsat of mental disorders worldwide: lange-scale meta-analysis of
192 epidemiological studies. Mol Psychiatry, 2022.27(1)281-95,

van Vuuren CL Wachter GG, Vesnstra B Rijnhart UM, van der Wal 8F, Chi-
riapaw MM, et al. Assodations batween owerwelght and mantal health
problems among adofescents, and the mediating role of victimization.
BMC Public Health, 20051911672,

. Kansra AR, Lakkunarajah 5, Jay M5, Childhood and Adaolescent Ohasity: &

20.

21

22,

23

]

25,

26,

27.

28,

163

Rewiew, Front Pediatr. 2021;8:587461. https:/doiong/ 103385 ped 2020,
581441,

¥lledar A, Lung T, Patrou 5, Tebweira-Finta A, Tan EL Hayes A \Weight status
and health-related quality of life during childhood and adolescence:
effects of age and socioeconomic position. Int | Obes, 202044(31537-45,
Martinzon ML Vasunilashomm 58, The long-arm of adaolescent weight
status on later life depressive symptoms, Age Ageing. 2015;45(3):383-95
Oddy WH, Roblnsen M, Ambrosinl GL, O Sullivan TA, de Klerk NH, Beilin LI,
ot al The association betwean dietary patterns and mental health in early
adolescence, Prev Med, 20084901 530-44,

Australian Institute of Health and Welfare. Mental liness. Canberra: AIHW,
2021.

Li 5H, Beames IR, Mewby M, Maston K, Christensen H, Werner-Seidler

A Tha impact of COMID-19 on the lves and mental health of Australlan
adolescents. Eur Child Adolese Psychiatry. 2002,31(5):1465-77. httpsfdai,
angy 101007007 87-027-01 7 90-

Australian Institute of Health and Welfare. COVID-1 5% and the impact on
yaung people, Canberra: AIHW. 2021,

Fartridge 58, Reece L, Sim KA, Todd A, Jia 55, Rzaside R, et al. An analysis
of curment abesity strategies for adclescents in NSW against best practice
recommandations: implications for researchers, policyrmakens and practi-
tioners. Health Promiot J Austr. 2022, Online ahead of print.

Reosenbaum 5, Tiedemann A, Stanton R, Parker A, Waterreus A, Curtis J,

et al Implemeanting evidence-based physical activity intersenticns for
people with menta’ illness: an Australian perspective. Australas Pspchiztry
200524/ 4852,

Falkmer MH, Meumark-Sztalmer [, Story M, Jeffery KW, Bauhring T, Resnick
MO, Sccial, educational, and psychological correlates of weight status in
adolescents Obes Fes, 2001901132-42,



Raeside et al BMC Public Health  (2022) 22:1805

a1,

37

EL)

41,

42,

43,

44,

A48,

47

Departmenit of Health. Mational Obasity Strategy 2022-2032. Canberra:
Aasstralian Governmaent; 2021,

Kamg M, Aohards F, Luscombe G, Sancl L, Usherwood T, The relationship
batween having a regular general practitioner {GF) and the experence of
healthoans bariars: a cross-sectional study amang young people in NSW,
Australia, with cwersampling from marginalised growps BMC Fam Pract.
202027113220,

Karg MRF, Sanci L Steinbeck K, lan 5, Hawke C, Luscombe G, &t al, Access
1 woung people and the haakih systern in the digital age - final research
repart; 2018

. Hurling R, Catt M, Boni MDD, Fairley BW, Hurst T, Mumray P et al Using

internet and mobile phone technology to deliver an autormated physi-
cal petivity program: randormized controded tial, | Med Internet Res,
2007 H(el.

. Santo K, Hyun K, de Ketzer L, Thiagalingam A, H7lis G5, Chalmers J, et al.

The effacts of a Feayle-fooused text-messaging intervention on adher-
ence to distary guideline racommendaticns in patients with coronary
heart disease: an analysis of the TEXT ME study. Int J Behav Mutr Phys Act.
FOTRIS0)45,

Cow KL, Alida SM, Hackett ML Text messages 1o reduce depresshve symp-
Lorms o they wiork and what rmakes therm effective? A sysematic review,
Health Educ J, 2020/80(3)253-71,

. Chow CK, Redfern J, Hillis G5, Thakkar J, Sarto K, Hackett ML, et al.

Effact of lifestyle-focused e massaging an ritk factor modification in
patients with coronary heart disease: a randomized dinical trial, JAMA,
F01531412):0 25563,

Luchwigg K, Arthur B, Scultharpe M, Feuntain H, Buchan D5, Text messaging
Interventions for Improvement In physkcal activity and sedentary behaw-
for in youth: systermatic review, JMIR mHealth uHealth, 2018550210793,
Roy Morgan Researche 9 in 10 Aussie teens now have & mabile , himpad!
royrmorgancom.au/findingsf/8929-australian-tesnagers-and-thair-moblle-
phones-june-2016-201 608320922, Accessed 13 July 2022

Suthesdand K, Chessran J, Zhao J, Sara G, Shemy A, Smith S, et al Impact
of COVID-1% an healthcare activity in M5W, Australia. Public Health Res
Pract, 2000;30(4)3042030

Redfern ), Thiagalingam A, Jan 5 Whittaker K, Hackett ML, Mooney |,

et al. Developmeant of a sat of mobile phone text messages designed

fior prevention of recurrent cardiovascular events, Eur J Preyv Cardiol
2014237 (434929,

Valanju R, Baran’ M, Mautnar [t Al Hadaya |, Cross 8, Gunawardana M,

&1 4l Youth perspective on chionic disease prevention, Lancet Child
Adolesc Health. 20225{7)456-8

Partridge SR, Raeside & Singleton AC, Hyun K, Latham Z, Grunseit A,

et al, Text message behavioral intervention for teens on eating, physical
activity and sccial wellb=ing [TEXTBITES): protocol for a mndomized
contiolked trial, IMIR Res Protocols, 2020:3(2)e 16431,

Singletan A, Partridge SR, Raeside R, Regimibal 8, Hyun KE, Chow CK,

et al. A text meszage intervantion to support womens physical and men-
tal health after breast cancer traatments (EMPOWER-3MS) a randomised
controlied trial protocol. BMC Cancar. 201 %19 11:680.

Singleton AL, Rasside R, Partridge 58, Hyun KK, Tat-Ko ), Sum 508, et al.
Supporting women's health cutcames after breast cancer treatrment
comparing a text message intervention 1o wsual care: tha EMPCWER-5MS
randomised clinical triat. ) Cancer Surviv, 2022 Online ahead of pent.
Watsan F, Collins CF, Siblitt DA, Dfoley MU, Garg ML Reproducibiling
and comparative validity of 2 food frequency questionnaine for Australian
childrer and adolescents. It | Behav Nutr Phys Act, 2009501 1,62,

Burrows TL, Wamren MM, Colyvas K, Gang ML, Collins CE. Valldation of cwer-
weight children's fruit and vegetable intake using plasma carotenoids.
Cinesity {Sihver Springh. 20081 7(11:162-8,

Wanl CWT, Okehy 80, Batterham MU, Hinklay T, Eke‘und U, Brage 5 et al.
Wrist acceleration cut points for moderate-1ovigorous physical activity in
yeith, Med Sci Sports Exenc. 201 8,5003):809-15,

Lohman TRA, Martorell R Inc Kinetics B, editor. Anthropametric Standand|-
zation Reference Manual, Champaign: Human Kinetics Books, Chicago;
1488,

de la Vega B, Tomé-Pires C, Sclé E, Racine M, Castarlenas E, Jansen M2

et al, The Pittsburgh sleep quality indec validity and factor structure in
yourg pecple. Psychol Assess, 2001527 [4e22-1,

49,

51.

52

53

54

55,

56,

57.

58

59

60

61.

62,

Page 9 of

Farmodu Q8 3arr ML Holdskond | Zhou W, Momel| 15, Colloy 5E, etal.
Shorening of the Fitsbungh seep quality index survey using factor
anaiysis, Sleep Disord, 2008301 B9643937.

. Ratdiffe ], Stevens K, Flynn T, Brazier |, Sawyer M. An assessment of the

ConStIuCt validiny of the CHUSD IR the Australian adolescent general
popiation. Qual Life Res, 201221(4):717-25,

Steshe MM, Burns LG, Whitaker BN, Reliability and validity of the
SE-HEPA: examining physical activity— and healthy eating-specific
self-efficacy among a sample of preadolescents. Health Educ Behaw

201 320[3k355-61.

Tiirikainen K, Haravuor H, Ranta K, Kaltiala-Heino B, Martiunen M. Psyche-
matric properties of the 7-item genesalized ans'aty disorder scale (GAD-
Thin & large representative sample af Finnish adalesoents, Paychiatry Res,
2MG2FEID-5,

Haroz EE, Yearra ML, Eaton WW. Psychomatric evaluation of a self-

report scale to rmegsurs adolescent depression: the CESDR-10in two
national dolescent samples = the United States. ) Affect Discond.
2004;158: 5460,

Mewtan L, Kassher B, Slade T, Hobs M), Brawnhill L, Beell L, et al, The
psychometric properties of the Kessler psychological distress scale

K6} in a general population sample of adolescents. Paychol Assess,
IME2B0)1 23242,

Bryant £, Miskowvic-Wheaday |, Touyz SW, Crosky R, Koreshe E Maguire 5.
Identification of migh risk and early stage sating disorders: first validation
of a digital screening tool, ] Eat Discrd. 2007911049

Blumiberg 5, Biakostosky K, Hamilton WL, Briefel RR. The effectiveness of
a shart farm of the housshald foad security seale. Am J Public Health,
199980813314

Morman CL, Skinner HA eHEALS: the eHealth (iteracy scale. | Med Inter
et fies, 20068(41e27,

Davies A, Wellard-Cole L, Rangan A, Allman-Farinelll M. Validity of self-
reparted weight and height for BMI classfication: 3 crogs-sectional dudy
arnong young adults, Mutritien Burkank, Los Angales Cownty, Calif),
202071110622

Sarkkola C, Rounge TR, Simala-Strém 5, von Kraemer 5, Roos E, Weider-
pass E validity of home-maasured halght, welght and walst circumfar-
ence among adoiescents. Eur J Pul Health, 2016;2608)975-7.

{C00) COCaP: measuring children's height and weight accurately at
horre; 2031,

Cullen KW, Thompsen O, Boushey C, Konzelmann K, Chen TA. Evalua
tion of & web-based program promating healthy eating and physical
activity for acaolescents: teen choice: food and fitness. Health Educ Bes
201 32B{4k704- 14

Halrr & A simple sequentially rejective rnultiple test procedure, Scand |
Stat 19795{2k65-70.

Publisher's Note

Springer Mature remaing nautral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations

164

Ready to submit your research? Choose BMC and benefit from:

& [ml, converibent online submission

# tharough pear review by experenced researchers Inyour fiedd

® rapid puilizanien on acceptanoe

» suppart for research data, including large and complex 2ata types

s gold Open Access which fasters wider collaboration and increased citations

» maximum wsiniiy for your reseanch: over 1008 website vews per yesr

B BMC

At BMC, research is always in progress.

Learm moare biomedoerniral comSubmssions



Raeside et al. BMC Pulslic Health  (2004) 24:524
https:/fdolorg/10.1186/31 2889-024-17698-5

BMC Public Health

Correction: A healthy lifestyle text message

Chaok for
updates

intervention for adolescents: protocol
for the Health4Me randomized controlled trial

Rebecca Raeside"" @, Karen Spielman?, Sarah Maguire™, Seema Mihrshahi®, Katharine Steinbeck®®,
Melissa Kang’, Liliana Laranjo®®, Karice Hyun''®, Julie Redfern'"", Stephanie R. Partridge’'? and the Health4Me

Team

Correction: BMC Public Health 22, 1805 (2022)
hitps://doi.org/10.1186/512889-022-14183-9

The original publication of this article contained an
incorrect sample size. The incorrect sample size was 330,
the correct sample size is 390. The authors have sub-
mitted an updated ethical amendment which has been
approved. This does not impact the conclusions of the
article, The original article has been updated to correct
all instances of 330 to 350.

Published online: 20 February 2024

The ariginal article can be found online at httpsdolong/ 1007 186451 2889-
022-14183-9,

*Correspondence:

Retsecca Raeside

rebecca raeside@sydneyedu.au

! Engagemeant and Co-Dresign Resaarch Hub, School of Health Sclences,
Faculty of Medicine and Health, University of Sydney, Sydney, NSW,
Australia

? Faculty of Medicine and Health, InsideQut Instinute, University of Sydney,
Sydrey, NSW, Australia

¥ Syrney Local Health District, Sydney, MSW, sustralia

4 Department of Health Sciences, Faculty of Medicine, Health and Human
Seiences, Macguarks Unbversity, Sydney, NSW, Austrata

* Department of Adolescent Medidne, The Children’s Hospital
at'Weastmead, Sydney, MSW, Australia

8 Specialty of Child and Adolescent Health, Westmezd Clinical Schaal,
Faculty of Medicine and Health, University of Sydnay, Sydney, MW,
Australia

B BMC

Referance

1. Rebacca R et al. & healthy [festyle text message Intenention for ado-
lescents: protoca! for the HealthdMe randomized controlled trial BMC
Public Heath, 2022221805, htips//dolarg/ 1001 186/ 2RES-032-14183-5,

¥ General Practice Clinlcal School, Sydnay Medical School, Faculty

of Medicine and Health, University of Sydney, Swdney, NSW, Australia
"iwesimead Applied Ressarch Cenire, Faculty of Medicine and Health,
Un*versity of Sydnay, Spdney, N5W. Australia

*Western Sydney Primary Health Metwork, Sydney, NSW, Australia

" Dapartment of Cardiology, Concord Repatriation Genaral Hosoltal,
ANZAC Rasearch Imstitute, Sydney, NSW, Australia

" The Gearge Institute for Global Health, Universty of Mew South Wales,
Sydnay, NYW, Australia

12 Preventicn Research Collaboration, Faculty of Madizine and Health,
University of Sydnay, Sydney, NSW, Australia

@ The Authaons) 2024, Dpen Acoess This atice i licensed under a Creathe Commans Aftrication 4.0 ntemational Ucenss, which
perrnits wse, sharing, adaptation, <istribution and reproduction inany medium or format, 2 long as you give appropeiate credit 1o the
onginal authons) and the sounce, provide a bnk to the Creative Commaons licence, and Indicate Fchanges were mada The images or
et third party materal in this anicke are induded in the artickss Craative Commaons lioence, unless indicaned othenabe in a credt line

o the material, If material is notinduded inthe article’ Creative Commons licence and your intendied use i5 not permitted by statusory
requiation or exceads the permitied use, you will need to cbitaln permissicn directly from the copyright holder Toodew a copy of this
Feence, sisit hipydoeatvecommonsongioansss B0/, The Creative Commands Pubic Domain Decication waiver (inmiicreativecanm-
monsongpuslicdomain/ oo apolies to the data made avalable in this articke, unkess othenwise stated in a cedit fne to the data

165
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Paragraph ‘Declarations - Authors’
Contributions’

(b) Page 162
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Introduction

6. Background and Rationale
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Paragraphs 1-4 ‘Introduction’

7. Objectives Page 158

Paragraph 5 ‘Introduction’
6. Trial Design Page 158

Paragraph ‘Methods — Study Design’
Methods: Participants, Interventions, Outcomes
9. Study Setting Page 159
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11. Interventions Page 159

Paragraph ‘Methods — Intervention Group

12. Outcomes
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Paragraph ‘Methods — Data Collection and
Study Outcomes’

13. Participant Timeline
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Table 2 AND Figure 1

14. Sample Size

Page 161-162
Paragraph ‘Methods — Statistical

Considerations’

15. Recruitment
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Paragraph ‘Methods — Study Population’

Methods: Assignment of Interventions
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Methods: Monitoring
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29. Access to Data
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CHAPTER SIX: Recruitment of adolescents to virtual clinical trials:

recruitment results from the Health4Me randomized controlled trial

Preface to the Chapter

Chapter Five provided the clinical trial protocol for the Health4Me Randomised Controlled
Trial (RCT). This chapter (Chapter Six) presents the findings from the recruitment of
participants to the Health4Me RCT titled ‘Recruitment of Adolescents to Virtual Clinical
Trials: Recruitment Results From the Health4Me Randomized Controlled Trial’, thereby
addressing Aim 6 of this thesis. The manuscript that forms this chapter has been formatted
for JMIR Pediatrics and Parenting (submitted 5" June 2024, resubmitted with corrections
following reviewer comments 23 September 2024) and has been accepted (11" October
2024) and published (16" December 2024). Authors’ contributions to this paper are outlined
in the author attribution statement. Good Clinical Practice Certifications are presented in
Appendix A. Ethics approval, participant information and consent forms and recruitment
materials for this study are presented in Appendix C. Screening questionnaires used in this

study are presented in Appendix D. Chapter Six was disseminated in the following ways:

Published peer reviewed manuscript

Raeside R, Todd AR, Barakat S, Rom S, Boulet S, Maguire M, Williams K, Mihrshahi S,
Hackett ML, Redfern J, Partridge SR and The Health4Me Team. Recruitment of Adolescents
to Virtual Clinical Trials: Recruitment Results From the Health4Me Randomized Controlled

Trial. JMIR Pediatrics and Parenting 2024;7:€62919. doi: 10.2196/62919.

This work is licensed under a Creative Commons Attribution 4.0 International License (CC

BY 4.0).
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Conference presentations

1. Raeside R et al (17-19/09/2024) Is social media effective for recruiting adolescents
to the Health4Me RCT? 6-min oral. Public Health Association of Australia, Australian

Public Health Conference 2024, Perth, Australia.
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This statement is to stipulate the contribution of Rebecca Raeside in the preparation and
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recruitment results from the Health4Me randomized controlled trial’. The convention is that

the author with the principal contribution to the study is the first author.

Rebecca Raeside, during her PhD candidature, developed the concept for the study, was
responsible for designing the RCT, refined the research question, decided on study
methodology, conducted all analyses, drafted the manuscript and subsequent revisions and

coordinated submission for publication.

The individual roles of co-authors are listed below:

TASK ROLE OF CO-AUTHORS
STUDY CONCEPTUALISATION RR
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Abstract

Background: Preventive interventions are needed to provide targeted health support to adolescents to improve health
behaviors, Engaging adolescents in preventive interventions remains a challenge, highlighting the need for innovative
recruitment strategies. Given adolescents” lives are intertwined with digital technologies, attention should be focused on
these avenues for recruitment. The evolving nature of clinical trials, including the emergence of virtual clinical trials, requires
new recruitment approaches, which must be evaluated.

Objective: This study aimed to examine the effectiveness and cost of various digital recruitment strategies for recruiting
adolescents to a virtual clinical trial, evaluate the progression of parficipanis from screening to enrollment, and explore
factors associated with nonparticipation. This was conducted using data from the Health4Me Study, a preventive digital health
intervention to improve physical activity and nutrition behaviors among adolescents aged 12 to 18 years.

Methods: Participants were recruited into the Health4Me Study via social media advertisements on various contemporary
platforms, emails o schools, emails 1o contacts within known networks, and emails (o relevant youth organizalions. Data were
eollected from social media advertisements, screening, and recruitment logs. Data analysis included summary and descriptive
statistics, as well as chi-square tests to explore factors associated with nonparticipation.

Results: From 2369 expressions of interest, 390 (16.4%) participants were enrolled. A total of 19 advertisements were placed
on social media, and 385 promotional emails were sent to schools, contacts within known networks, and relevant youth
organizations. Social media advertisements reached 408,077 unique accounts. Advertisements mostly reached thoge living in
populous states in Australia (306 489/408,077, 75.11% of unique accounts) and those identifying as female (177 698/408 077,
43.55% of unique acconnts). A total of 24.97% (101 907408 ,077) of advertisements were delivered to accounts with uncatego-
rized genders. The total cost per participant enrolled was Aus $3.89 (approximately US $2.58). Most participants (1980/2303,
85.909) found out about this study through Instagram. Dilferences in screening characteristics between eligible participants
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who did and did not enroll were found to be statistically significant for gender (P=.02), with fewer males and more individuals
reporting their gender as “other” enrolling than expected by chance alone. The recruitment method also differed (P<.001), with
fewer participants enrolling through Instagram and more enrolling through other methods (eg, known networks or word of
mouth) than expected by chance alone.

Conclusions: This study found that virtual clinical trial recruitment was found to be low-cost, with the polential to increase
trial participation. Social media was the most effective recruitment method, reaching all states and territories, including
hard-to-reach populations. Future action is needed to explore recruitment methods that are more effective for males and to
build trust among adolescents regarding clinical trial recruitment via social media.

Trial Registration: Australia New Zealand Clinical Trials Registry ACTRNI2622000949T85; https./'www angetr.org.au’
Tral/Registration/TnalReview aspxlid=383576&isReview=true

JMIR Pediatr Parent 2024;7:62919; doi: 10219662919

Keywords: adolescents; clinical trial; recruitment; digital health; prevention; adolescent health; health behavior change; health

promotion; social media

Introduction

[17], but limited evidence is available for the use of these
contemporary platforms for adolescent recruitment to clinical

Adolescence is regarded as the second window of oppor-
tunity—a critical period to intervenc and provide targeted
support (o improve health oulcomes thal have a prolound
impact on health and well-being throughout the life course
[1]. Failure to invest in primary prevention among today's
adolescents will increase the burden of chronic diseazes and
the existing sizable total health expenditure of Aus $24 billion
(approximately US 515.9 billion) on potentially avoidable
risk factors [2]. It iz important that high-guality public
health interventions that focus on primary prevention of
chronic diseases are tested with adolescents through clinical
trials. However, challenges exist with engaging adolescents
in preventive interventions, including their health system
disengagement making them hard to access for delivering
such interventions [3], a prevention lens not being appealing
to adolescentz [4], and their evelving need for autonomy
in providing informed consent [5]. lnmovative methods
to engage adolescenls within preventive interventions are
needed that can overcome identified barriers.

Adolescents’ lives are increasingly intertwined with digital
lechnologies such as mohile phones and the intemet [G].
With that comes the opportunity to harmess developments in
digital technologies for inmovative preventive interventions
[7]. The use of digital methods for recruitment to clinical
trials is increasing in popularity and they are particularly
beneficial for recruitment to online clinical trials. Previous
research has focused on comparing social media or other
digital strategies to traditional in-person recruitment [8-13],
and the use of digital tools for recruitment and retention
of clinical trial participants [14,15]. While research shows
that digital recruitment strategies are effective compared to
traditional in-person recruitment, limited research is available
to understand the efficiency of digital recruitment strategies
alone and their impact on clinical trial participants and
investigators (cg, helping investigators identify cligible trial
participants) [14]. A previous review identified that Facebook
(Meta) is effective for recruiting adolescent participants [16],
and & cross-sectional study revealed that the use of Instagram
(Instagram from Meta) and Snapchat (Snap Inc) may also be
useful and cost-effective to recruit young people to surveys

e ipedintrics jmir cog 2024/ 1 fe2919

trials. As more social media platforms become available and
others diminish in popularity, it is crucial that rescarch is
undertaken to understand their effectiveness for recruiting
adolescents to research.

Additional complexities occur when there are no physical
recruitment siles, otherwise known as remote [18], decen-
tralized [19], or virtwal [20] clinical trials, from hereon in
called virtual clinical trials. Virtual clinical trials can leverage
digital technologies for participant recruitment and reten-
tion, enabling online consent for participants, on-time data
collection, and delivery of the intervention that is convenient
for participants, as they do not have to travel to a physical site
[21]. ¥irtual clinical trials among adolescent participants have
the potential to overcome some of the previously identified
barriers, including reaching those who are disengaged with
the health system and reaching adolescents directly [22,23],
allowing them autonomy in making decisions about their
health [24], including providing informed consent (depend-
ing on cthics approvals). However, there is limited research
to understand digital recrnitment strategies for clinical trials
among adolescents. Furthermore, it is also important to
understand factors that may cause eligible participants not
to engage in digital preventive interventions. Reporting will
enable future research to tailor recruitment toward the most
effective digital strategies and address factors that cause
dizengagement. Therefore, this study aimed (1) to examine
the effectiveness and cost of various digital recruitment
sirategies for recruiting adolescents 1o a virtual clinical trial,
(2) to evaluate the progression of participants from screen-
ing to enrollment, and (3) explore factors associated with
nonparticipation.

Methods
Study Design

The Health4Me stndy was used as the context for this
research. The full protocol is published elsewhere [25]. In
brief, the HealthdMe Study is a virtual clinical trial, based
in Australia, of a community-based, 6-month text message
intervention. The intervention aims to improve physical
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activity and nuirition behaviors among adolescents aged 12
o 18 years.

Ethical Considerations

Primary ethics approval was received from the University of
Sydoey Human Rescarch Ethics Committee (2022/402), and
the trial is registered at the Australia New Zealand Clinical
Trials Registry (ANZCTR: ACTRNI12622000949785; date
registered: July 5, 2022).

Participants and Eligibility Criteria
Participants were eligible to take part in the HealthdMe Study
if they were (1) aged 12 to 18 years, (2) owned a mobile
phone capable of sending and receiving lext messages, (3)
had an Australian mobile phone number, (4) had sufficient
English proficiency to read text messages pitched at a Tth
grade reading level, and (5) provided electronic consent {or
from their parents or guardians if they were aged <14 years).
Participants were excluded from this study if they (1) had
a diagnoziz of type | or type 2 diabetes mellitus, (2) had a
previous or current diagnesis of an eating disorder or were
at high risk for an eating disorder as assessed in screening,
(3) weighed <25th centile for their age, (4) had recent rapid
weight loss, (5) had a medical condition that would preclude
providing informed consent or ability to comply with this
study's protocol, (6) were enrolled in an alternative random-
ized lifestyle management program, (7) were pregnant or
planning to become pregnant during the 6-month intervention,
and (8) were unable to read English at a Tth grade reading
level. The eligibility criteria for the Healthd4Me Study have
been published elsewhere [25].

Given the HealthdMe Study was conducted virtually,
several steps were embedded to ensure participants could
safely enroll into this study. To complete screening proce-
dures, the research team partnered with the InsideQut Institute
for Eating Disorders, a team of researchers and clinician
experts in eating disorders based at the University of Sydney.
Potential participants first expressed interest to take part in
this study by filling out the Expression of Interest (EOI) form
on REDCap (Research Electronic Data Capture; Vanderbilt
University), which included contact details and screening
against the cligibility criteria, as well as screcning for cating
disorder risk using two validated questionnaires—InsideCut
Institute Screener (I01-5) and Eating Disorder Examination
Questionnaire (EDE-Q) [26,27]. Study specific cul points
were set for the 101-S (=16) and EDE-Q) (>3 and any of
behavioral questions 15-18 endorsed =1). Potential partici-
pants first completed the [01-3, if they scored below the
cut point and met all inclusion criteria, they were sent the
e-consent form. However, if participants scored above the
cut point on the 10I-5, they were directed to complete an
EDE-Q. Il potential participants scored under the cul point
on the EDE-Q, they were deemed eligible and sent the
e-consent form. If a potential participant was detected to be
above the cut point on the EDE-Q, they were referred o
the InsideOut Institute for Eating Disorders for an assess-
ment to determine suitability lo participate by cating disorder
expert clinicians (clinical psychologist or registered clinical
psychology students with expertise in eating disorders) via
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phone call. If they received clearance from the eating disorder
expert clinicians, they were sent the e-consent form and
deemed eligible to enroll in this study. If they did not receive
clearance, they were sent an email with various resources for
eating disorder support. If a potential participant did not meet
other inclusion criteria, they were sent an email explaining
why they were ineligible. All participants provided informed
c-consent (and from their parents or guardians if they were
aged <14 years) before baseline measures were collected [25].
Participants were randomized once all baseline measures
were complete,

Recruitment

The protocol was te enrcll 390 participants— 195 per arm—
based on detecting a mean difference in moderate to vigorous
physical activity minutes per day of 14.8 (control: 42,55 and
intervention: 5736) with an 5D of 2145 for control and
37.79 for intervention or a 13.37% difference in the propor-
tion of appropriate vegetable consumption (control: 4.85%
and intervention: 18.22%) with 90% power and accounting
for 30% dropout. The Bonferroni adjusted significance level
of 0.025 was used to account for two primary outcomes. The
participant information statement detailed that participants
would receive an Aus $30 (approximately US $19.90) gift
voucher at the completion of all bascline assessments as a
reimbursement for their time. A recent review has suggested
that financial incentives can be provided to children appro-
priatcly, and few studics suggest incentives arc inherently
harmful [28]. Recruitment methods are detailed below,

Recruitment Methods

Overview

Recruitment ran from February 2023 to February 2024
using a range of methods including social media advertis-
ing on Facebook, Instagram, TikTok, and Twitter/X, emails
to schools, emails to contacts within known networks, and
emuils to relevant youth organizations. A dedicated study
website was also created to establish legitimacy.

Social Media Advertisements

Initially, study-dedicated Facebook and Instagram pages were
established with thiz study’s logo, study contact information
and detailed the purpose of this study. Posts were made on
Instagram to establish this study as an authentic and active
social media account. All content and this study logo were
co-designed with adolescents [29], All advertisements were
created using ethics approved text and images on Meta Ads
Manager, which simultanecusly promoted advertisements on
Facebook and Instagram or on TikTok for Business, which
promoted advertisements on TikTok. Due to restrictions in
advertising lo people aged vounger than 18 years [30],
all advertisements were targeted only for people aged 13
to 18 years in Australia. Examples of the social media
advertisements (images and text) are available in Multime-
dia Appendix 1. Advertisements on Meta were run for a
maximum of 2 weeks, with a maximum budget of Aus $20
(approximately US $13.30) per day. The single advertisement
on TikTok was run for 4 days, with a lifetime budget of Aus
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$50 (approximately US $33.20). A single post was made on
Twitter/X by a member of the research team. All advertise-
menis linked directly to this study EOI form, hosted on
REDCap.

Emails

Emails were sent to schools, known networks and contacts
of the research team and, relevant youth organizations, for
example, headspace, Emails contained a link to thizs study's

website and this study’s REDCap page.
Study Website

Previous formative work by the research team revealed that
adolescents desire online health information that is credible
and reliable [31]. A study website was created to establish
this study as legitimate and to build trust among adoles-
cents, This study’s website contained this study’s logo, study
contact information, detailed the purpose of this study, how
to become involved (including a direct link to this study's
RED}Cap page), photographs and names of the key research-
ers and names of the wider research team. Potential partici-
pants could alse access the full participant information sheet
through this study’s website.

Data Sources

Social Media Advertisements

Data were available and collected from Meta Ads Manager,
For each advertisement, data were collected on the num-
ber of days the advertisement ram, advertisement strategy
used, reach, impressions, link clicks, cost per result, and
total amount spent (Aus 3). Deidentified advertisement
audience demographic data included location, age, and
gender. User’s location was based on their state or terri-
tory (Mew South Wales [NSW], Victoria, South Auvstralia,
Cueensland, Western Australia, Northern Termitory, Tasma-
nia, and Australian Capital Territory). Age and gender data
were based on what social media users disclose on their
user profiles and were summarized according to Meta Ads
Manager categories (age: 13-17 or 18-24 vears; gender: male,
female, or uncategorized). Data were available and collected
from TikTok for Business. For each advertisement, data were
collected on the number of days the advertisement ran, reach,
impressions, link clicks, cost per result, and total amount
spent (Aus $). Post analytics were available and collected
from Twitter/X. For the single post, data were collected on
likes, reposts, impressions, and link clicks.

Recruitment Log

A log was kept of all dates om which emails were sent 1o
schools, known networks and contacts, and youth organiza-
tions. Data were also collected on the number of people who
vigited this study’s REDCap page each day to express interest
and the number of enrollments. Detailed notes were kept on
the log by the rescarch team.

Screening Logs

A detailed log was kept of all participant inguiries. The
secure online REDCap [32] database collected data, including
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age (12-14 years or 15-18 wvears), gender (male, female,
other, or prefer not to say), high school attendance (yes or
no), height and weight (for BMI calculations, eategorized as
underweight, healthy weight, above a healthy weight, or well
above a healthy weight) [33 34], and recruitment method. The
responses for recruitment method included (1) Facehook, (2)
Instagram, (3) Twitter/X, (4) TikTok, {5} other social media
platform, (6) headspace, (7) gencral practitioner or doctor,
and (8) other. The sereening log also contained details on
eligibility and reasons for exclusion. A further screening log
was also collected from the InsideOut Institute for Eating
Disorders, which kept a detailed log of potential partici-
pants requiring screening for cating disorder risk, The secure
online REDCap database allowed both the peychologists and
research team to make comments, Potential participants were
contacted 8 maximum of two times by the cating disorder
expert clinicians. If contact was not established after two
attempts, they were marked as incligible and sent resources

via email.

Data Analysis

Summary statistics regarding social media data are presented.
Total costs (Aus $) arc reported for social media adver-
tisements, with the average cost calculated per participant
eligible and per participant enrolled. Descriptive statistics for
continuous measures, including counts and percentages for
recruitment method, were used to summarize the break-
down of potential participants who inquired and participants
screened by the InsideOut Institute for Eating Disorders.

To explore factors associated with nonparticipation,
differences in screening  characleristics between  cligible
participants who did and did not enroll in this study were
compared using chi-square tests. The significance level
was set at 5%. Characteristics included age, gender, BMI,
high school attendance, and recruitment method. Adjusted
standardized residuals (ASRs) were used to measure the
strength of the difference between observed and expected
values. Data were analyzed using IBM SPSS (version 29.0;
IBM Corp).

Results

Effectiveness and Cost of Recruitment
Strategies

A total of 2369 entries were made to the EOL form. Of
those, 2305 respondents completed the question asking how
they heard about this study. Most (1980/23035, 85.90%) found
out about this study through Instagram, followed by other

(18272305, 7.9%) and then Facchook (11272305, 4.9%). The
full sample size of 390 adolescents was reached in 12 months.

For the HealthdMe Study, there were 17 advertisements
run on Meta Ads Manager over 12 months. The length
at which the advertisements were running for ranged
from 2-18 days, with advertisements running for a total
of 146 days. Overall, advertisements reached a tolal of
408,077 unique Meta accounts and were viewed >2.3
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million times. A cost-per-link-click strategy was employved
in 16/17 advertisements, and one employed a cost-per-post-
cngagement strategy. Across 17 advertisements, 7211 link
clicks were made. Advertisements mostly reached people
in NSW, Victoria, and Queensland, accounting for 75.11%
(306 489408,077) of the audience. With regard o age,
Q6.89% (395403408 077 of the advertisement audience
was 13-17 years old. For gender, advertisements mostly
reached females (43.55%, 177.698/408,077); however, a
quarter (24.97%, 101907/408,077) of the advertisements
were delivered lo accounls with uncalegorized genders,
One advertisement was run through TikTek for Business,
which ran for 4 days, reached 8386 unigue accounts, and
was viewed 14832 times, with 144 link clicks made. No
further data were available, One advertisement was placed
on Twitter X, which was viewed a total of 1041 fimes and
reposted 11 times, with 15 link clicks made.

The owverall cost of social media advertisemenis run
through Meta was Aus $1478.63 (approximately US
$965.69). Cost-per-link-click ranged from Aus 30.03 to Aus

Raeside ct al

50.87 (approximately US $0.02 to US $0.54). The overall
cost of the advertisement through TikTok was Aus 539.97
(approximately US $26.10), with cost-per-link-click at Aus
$0.28 (approximately US $0.18). In total, Auz $1518.60
(approximately US 3991.80) was spent on social media
advertisements. Cost per eligible participant was Aus $1.64
(approximately LIS $1.09), and cost per participant enrolled
was Aus $3.89 (approximately US 52.58). A full breakdown
of all social media data is available in Tables | and 2.

Emails requesting inclusion in school communications to
students were sent to 367 high schools across NSW. One
school announced this study at their school assembly. One
email was sent to our mailing list of young people who have
expressed interest in fulure rescarch. Emails were sent to 17
other known networks, contacts, and youth organizations. Of
those, the rescarch team was made aware that one shared in
their general practitioner newsletler, and one shared within
their local health district. All sharing through schools, known
networks, contacts, and youth organizations was at no cost to
the research team.

Table 1. Breakdown of Meta advertisements reach by state or territory, age. and gender.

Reach, n (%)
Stale or lerritory
MNew South Wales 123,543 (30.27)
Victoria 95954 (23.51)
Queensiand B6,992 (21.32)
Western Australia A4 B8 (10.98)
South Australia 31 B14(78)
Northern Territory 5633 (1.38)
Tasmania GESE (2.42)
Australian Capital Territory 5377(138
Unknown 4098 (1)
Age (years)
13-17 395 403 {96 89)
18-24 12674(3.11)
Gender
Female 177 698 (43.55)
Male 128472 (31.48)
Uncategorized 100,907 (24.97)
Total 408 077 (100)
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Progression of Participants From
Screening to Enroliment

Figure 1 shows the progression of participants and dropout
points from screening to enrollment. Of the 2369 entries
on the EQI form, 635 were immediately excluded. OF the
excluded entries, 41 did not have an Australian mobile
number. These 41 entriez were among the first 100 EQIs and
were believed to be bots. After adding a reCAPTCHA to the
REDCap screening survey, no further suspicious enfrics were
received. Of the remaining, 462 entries were incomplete, 1435
were duplicate entries, and 32 withdrew their EOI postscreen-
ing. In addition, 328 entries were ineligible, as they did not
meet the inclusion criteria, with reasons for exclusion shown
in Figure 1.

A total of 481 potential participants scored above the cut
point on the I01-8. A total of 292 participants were unable

Racside ot al

o be contacted to complete the EDE-Q (per prodecol for
further screening for eating disorder risk). A further 189
potential participants were referred to the InsideOut Institute
for assessment from eating disorder expert clinicians, Of
those, 104 were unable to be contacted by the eating disorder
expert clinicians (and were therefore marked as ineligible),
38 were ineligible postcall as they were assessed as high
risk. A further 25 potential participants withdrew at this step,
and 22 potential participants were assessed as eligible by the
psychologist and sent the e-consent form.

A total of 927 potential participants were cligible and sent
the e-consent form. OFf those, 506 were unable to be contac-
ted and the e-consent form was never signed. The e-consent
form was signed by 421 participants, and they were sent
the baseline surveys, but 31 participants did not commence
answering bascline questions, giving 390/2369 (164%) as
participants enrolled in this study.

Figure 1. Progression of participants from screening to enrollment. AUS: Australian; ED: eating discrder.

Expression of

Unable ta

contact (n=292) -

Unable to
contact (=508}

interest (n=2369)

Ineligible
(n=328)

+

Withdrew
Unahle to e
contact (n=31)
Factors Associated With P=02); ASRs indicated fewer males and more individu-
Nonparticipation als reporting “other” enrclled than expected by chance

During screening, 537 potential participants were identified as
eligible but did not proceed to enrollment, and 390 partic-
ipants enrolled in the HealthdMe Study. Chi-square tests
indicated that there were statistically significant differences
in screening characteristics between eligible participants who
did and did not enroll in this study for gender and recruitment
method. CGender differences were significant (yl397y7=958,

hizpe:!ipediatrics jmir.crp 2024/ 1 82919

alone. Additionally, the recruitment method was significant
{rtag25=17.39, P<001), ASRs indicated fewer participants
enrolled through Instagram and more enrolled through other
methods (eg, known networks or word of mouth) than
expected by chance alone. No differences were observed for
other screening characteristics. A full breakdown of screening
characteristics between those who were eligible and did or did
not enroll is available in Table 3.
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Table 3. Comparizon of screening characteristics between those who were eligible who did and did not enroll in the HealthdMe Smudy.

Total eligible and not enrolled (n=537) Tatal enrolled (n=390% Chi-square (df) P value
Age (years) 3.8(1927) 05
12-14 80 41
15-18 457 349
Gender 9.8 (3927) 02
Male 166 '3
Female 347 174
Other 11 17
Prefer not to say 13 T
BMI® 2.1 (3878) 55
Underweight 21 16
Healthy weight 410 279
Above a healthy weight 60 51
Well above a healthy weight 21 0
Attending high school 0.5 (1927) 5
Yes A6 339
Mo 7 51
Recruitment strategy® 173 (3915) «<.001*
Facebook 18 b v}
Ingtagram 470 30l
Other social media platform” 4 s
Other” 44 5l

*Statistically significant.

PDue to being asked gender during screening and not sex assigned at birth, we are unable to accurstely calculate BMI for those who listed their

gender as “other” or “prefer nol to say.”

“One record missing from each for recroitment sirategy. Total eligible and not enrolled (n=536), and total enrolled (n=389).
e to small numbers, citegories of Twitter/X, TikTok, and other social media platform were combined.
“Due to small numbers, categories of headspace, general practitioner or doctor, and other were combined.

Discussion

Principal Results

The Health4Me Stody aimed at improving physical activity
and nutrition behaviors among those aged 12 to 18 years,
A total of 2369 EQIs were received, and 390/2369 (16.4%)
participants were recruited in less than 12 months. Social
media was the main source of recruitment. The research team
did try to engage with schools, known networks, and relevant
youth organizations via emails with limited success. Social
media advertisements through Meta were effective, reaching
408,077 unique accounts across all states and territories in
Australia. Overall, social media advertisements were low
cost (Aus $3.89 per participant enrolled [approximately US
$2.58]). From screening to enrollment, there were multiple
points of dropout. OF the EOIs from potential participants
who were eligible (927/2369, 39.1%). statistically significant
differences were ohserved for those who did and did not
enroll in terms of pender and recruitment method. Fewer
males and more individuals reporting their gender as “other”
enrolled than expected by chance alone. In addition, fewer
individuals e¢nrolled through Instagram and more enrolled
through other methods (eg, known networks or word of
mouth) than expected by chance alone.

Iizpes! ipedintrics, jrir orpf 202401 et 3419
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Comparison With Prior Work

Virtual clinical trials have the potential to address challenges
in traditional site-based recruitment and be cost-effective
[20]. Yet, prevention programs among adolescents are known
to have the lowest recruitment rates [35], and stakcholders
have identified that a prevention lens may not be engag-
ing for adolescents [4]. In the HealthdMe Study, a digital
preventive intervention, digital recruitment strategies that
were employed were effective, recruiting 390 adolescents in
less than 12 months. The HealthdMe Study was guided by
factors associated with successful recruitment from a previous
virtual elinical trial [36], including (1) national recruitment,
(2) self-referrals, (3) unmet need for tnal intervention, (4)
patient and public involvement, {5) regular monitoring and
communication, and (&) reimbursement and eary exclusion.
In the HealthdMe Study, a national sample was recruited
and participants self-referred into this smdy. In addition,
there are limited prevention programs currently available for
adolescents [37], and the intervention and all advertising
materials were co-designed with adolescents [29]. A small
day-to-day research team was employed who communicated
regularly through detailed screening and recruitment logs, and
participants were reimbursed through online gift vouchers
after completing all study activities at bascline and &-month
follow-up.

JMIR Pediatr Farunt 2024 1 vol. 7| e6291% | p. &
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The costs reported in this study for social media adver-
tising are lower per emrolled participant than what has
previcusly been reported in reviews (approximately US
£3-US $628) [9.38], however these studies mostly report on
Facebook and compare social media to traditional in-person
recruitment. Limited research is available reporting virtual
clinical trial recruitment costs to recruit adolescents. A virtual
clinical trial, which aimed to prevent and reduce cyber-
bullying among adolescents that used Instagram for study
recruitment, found a higher consent rate than the HealthdMe
Study (24.4% vs 16.49%) yet had much higher social media
advertisement costs {approximately US 519 versus approxi-
mately US %2.59 per enrolled participant) [39). It is essen-
tial for futare virtual clinical trials to report costs associated
with recruitment to understand their cost-cffectiveness for
enralling participants from the targel population.

Virtual clinical trals allow remole access o research,
potentially enhancing the diversity of participants, and
recruiting from  hard-to-reach populations [20]. In the
HealthdMe Study, it was observed that more individuals
reporting their gender as “other” enrclled than expected by
chance alone, This “other” category captures any gender
other than male or female (eg, nonbinary or transgender).
In another virtual clinical trial targeting cyberbullying found
that nearly half of the participants recruited via Instagram
identificd as leshian, gav, or bisexual [39]. It was also
observed that less eligible males enrolled in the Healthdhe
Study than expected by chance alone. When looking at the
social media advertisements, they reached less males overall,
Evidence from large datasets demonstrates that females spend
more time overall and more time per day on social media
[40.41]. Additionally, another virtual clinical trial among
an older population found that males were underrepresented
[42]. Future efforts should be directed to identifyving effective
methods to recruit males to virtual clinical trials,

Another factor considered 1o attract hard-to-reach
participants online is that those interested can sell-refer into
this study. A previous study, which aimed to assess effec-
tiveness of online behavioral therapy for tics among young
peaple, found that the majority of participants self-referred
from online [36], enabling those who were not under the care
of mental health clinicians to be included. The Health4Me
Study is unigque in that participants who are aged 15 years
and older can consent themselves into this study, without the
need for parent or guardian consent. This was approved by
the ethics committee, with support from our youth advisory
group as the Healthd4Me Study is a low-risk, preventive health
intervention. This capacity to self-refer gives adolescents
some awtonomy arcund their health, especially given that
preventive care is seldom given within primary care to this
age group |43].

Within this smdy, less eligible adolescents enrolled
through Instagram than were expected by chance alone, and
more enrolled through other methods (eg, known networks or
word of mouth) than what was expected by chance alone.
Hypothesized reasons for this are around trust in health
information that adolescents view online, adolescents being
discouraged from sharing personal information online, and

Trinpscpedintrice jrmir crp 20240 1 /e52919
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having poor knowledge and attitudes on clinical trials [44].
Previous reviews show that adolescents often distrust health
information found online yet continue to engage with this
information [45]. In terms of health information on social
media, friends and networks are particularly important for
gaining adolescents trust in this space [46]. Future studics
planning to recruit adolescents through social media could
explore the use of peer referral or endorsement from youth
advisors or reputable organizations (eg, study sponsor) to
gain an increased level of trust, In addition, adolescents are
acutely aware of how their personal data are being used,
and building trust and authenticity among this population
is vital [31]. Partnerships with known vouth health organiza-
tions and endorsement of the clinical tral through their own
social media accounts may be uscful to increase trust among
adolescents.

Within the HealthdMe Study, there were multiple points
of dropout from screening to enrollment. The largest point
of dropout was those who were eligible and sent the consent
form but never responded. For all eligible participants, the
research team sent the consent form twice via email, however
after no response they were marked “enable to contact.”
Though emails are a highly acceptable form of communi-
calion among adolescents [47], future efforts should he
directed to streamlining processes of screening and consent
for scalability of future trials. Previous studies have aimed to
do this using mobile apps, for example, ResearchKit (Apple
Inc) [48], which is an open-source software framework
designed to streamline the process of screening and consent-
ing participants into research studies. Evidence of success
is available for rescarch studics among adults [4950], yet
no outcomes are currently available among adolescents [51].
Other strategies for enhancing communication with adoles-
cents could also be explored in the future (with appropriate
ethical approval), such as text messaging and direet messag-
ing on social media platforms,

The sccond highest rate of dropout among participants was
those who required further screening for a potential eating
disorder. Out of 2369 potential participants, 292 (12.3%) did
not complete an EDE-Q) and were therefore excluded, and
189 (8.0%) required clearance through a phone call with
this study's psychologist. When compared to the prevalence
of eating digsorders overall among Australian adolescents,
this rate is lower than what has previously been reported
(point prevalence of 22.2%) |52]. Thus, screening for eating
disorders was not identified as a barrier to enrollment, rather
an important safety precaution for potential identification
of disordered eating among this population in a preventive
intervention.

Limitations

Limitations in this study exist. First, this study is not
representative of all adolescents due o inclusion criteria,
which remove some groups. However, as this is a prevention
intervention, the inclusion criteria aim to represent a large
percentage of the adolescent population within Australia.

Second, there are restrictions on advertising to adolescents
via social media and changes are constantly occurring in this

JMIR Pediatr Parent 2024 | vol. 7| 662012 p. o
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space. Though the inclusion criteria for age in this study
was those aged 12 to 18 years, social media advertisements
are unable to be targeted to adolescents aged younger than

Racside et al

focus group data. The findings of this study require validation
with studies among other adolescent populations and other
types of interventions.

13 years, as you can only establish a social media account
if you are over 13 years. Advertisements were developed
for distribution on Snapchat; however, advertising of clinical
trials is not allowed on its platform. Therefore, recruitment of
adolescents via social media is also a limitation to reaching
adolescents aged <13 years. Third, adolescents report that
they find recruitment via social media to be feasible and
acceplable for recruitment and retention [53.54). However,
this was not assessed within this study as follow-ups are
ongoing. Adolescent perceptions for using social media for
recruitment will be assessed in the process evaluation for the
HealthdMe Study, by assessing retention rates and analyzing

Conclusions

Within the Health4Me Study, it was observed that recruitment
was most cffective via social media, and this was low cost per
participant enrolled. Throughout the screening to enrollment
process, there were multiple points of dropout, and future
efforts should be directed toward streamlining screening
and enrollment processes for scalability of future trials. In
addition, our results highlight the importance of building trust
among clinical trials and health information generally among
adolescents on social media for future success in recruiting
adolescents via this digital strategy.
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Appendix 1: Health4Me Social Media Advertisement Examples
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CHAPTER SEVEN: Accelerating implementation of adolescent
digital health prevention programs: analysis of insights from

Australian stakeholders

Preface to the Chapter

Chapter Six provided evidence that digital recruitment strategies were low-cost with the
potential to increase trial participation, with social media being the most effective. This
chapter (Chapter Seven) presents the published manuscript of a qualitative study titled
‘Accelerating implementation of adolescent digital health prevention programs: analysis of
insights from Australian stakeholders’, thereby addressing Aim 7 of this thesis. Ethics
approvals and participant information and consent forms for this study are presented in
Appendix E. This qualitative study has been peer reviewed (submitted 22" February 2024,
resubmitted with corrections following reviewer comments 8" April 2024), accepted 10" April
2024) and published (3" May 2024) in Frontiers in Public Health. Authors contributions to
this paper are outlined in the authorship attribution statement. Chapter Seven was

disseminated in the following ways:

Published peer reviewed manuscript

Raeside R, Todd A, Sim KA, Kang M, Mihrshahi S, Gardner LA, Champion KE, Skinner J,
Laranjo L, Steinbeck K, Redfern J and Partridge SR. Accelerating implementation of
adolescent digital health prevention programs: analysis of insights from Australian
stakeholders. Front. Public Health 2024; 12:1389739. doi: 10.3389/fpubh.2024.1389739

This work is licensed under a Creative Commons Attribution International License (CC BY).
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Conference presentations
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Raeside R (24-25/07/2024) Accelerating implementation of adolescent digital health
prevention programs in Australia. 12-min oral. Faculty of Medicine and Health HDR
Conference 2024. Sydney, Australia

Raeside R et al (8-10/11/2023) Exploring barriers and enablers to implementation of
digital health prevention programs for adolescents. 10-min oral. Australian
Association for Adolescent Health Youth Health Conference 2023. Adelaide,

Australia.
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Background: Chronic disease risk factors are increasing amongst adolescents,
globally. Digital health prevention programs, which provide education and
information to reduce chronic disease risk factors need to be eguitable and
accessible for all, For their success, multiple highly engaged stakeholders should
be involved in development and implementation, This study aimed to evaluate
stakeholders’ support for, and perspectives on potential public health impact of
digital health prevention programs for adolescents and potential pathways for
future implermentation.

Methods: Qualitative semi-structured online interviews with stakeholders.
Stakeholder mapping identified key individuals, groups and organizations across
Australia that may influence the implementation of digital health prevention
programs for adelescents. Recorded and transcribed interviews were analyzed
within the Reach, Effectiveness, Adoption, Implementation and Maintenance
[RE-AIM) Framework, using deductive content analysis.

Findings: Mineteen interviews were conducted in 2023 with stakehalders from
government, health, non-government organizations, youth services, education,
community settings and others. Four overarching themes were identified: (i)
existing digital health initiatives are not fit for purpose; (i) the co-creation of
digital health prevention programs is cntical for successful implementation;
(iii} digital health prevention programs must address equity and the unigue
challenges raised by techrology and; {ivl system level factors must be addressed.

Interpretation: Stakeholders broadly supported digital health prevention
programs, yet raised unigue insights to ensure that future programs create public
health impact by improving chronic disease risk factors among adolescents.
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These insights can be applied in future development of digital health prevention
programs for adolescents to strengthen widespread implementation.

KEYWORDS

implementation science, digital health, adolescents, prevention, qualitative study,

public health

Introduction

Globally, adolescents 10-24 years face multiple challenges which
often hinder them to live fulfilling and productive lives as adults (1).
Among adolescents 11-17 years, there has been a three-fold increase
in the prevalence of four or more chronic disease risk factors, such as
physical inactivity and insufficient fruit and vegetable consumplion
{(2). As such, adolescents aften enter young adulthood at a higher risk
of chronic diseases than when they entered adolescence (3). The
roll-out of preventive health strategies that are equitable for all is one
of the many priority areas for action that the Australian Government
has set to improve chronic disease risk factors among adolescents (£),
and this has been mirrored in global frameworks {5). To serve all
adolescents who are seeking support, health care systems will require
services that can overcome existing barriers that adolescents face in
accessing health care services (6, 7).

The use of digital health programs to provide adolescents with
education and information to reduce chronic disease risk factors is
promising (£, 9). The Australian Mational Preventive Health
Strategy has outlined that governments and health care systems
should embrace the digital revolution to deliver preventive health
care {10}, Digital health programs are recommended to support
adolescents to prevent obesity (11) and mental health prevention
and treatment (12). However, programs that target mental health
aften do not focus on risk factors including nutrition and physical
activity {13}, and programs with an obesity prevention lens can
be stigmatizing (14). Consultation with adelescent consumers have
highlighted their desire for a holistic and integrated approach to
support their health (15). Multiple stakeholders should come
together to develop and implement digital health prevention
programs that are both effective and in-line with adolescents needs,
priorities, views, and values,

Typically, implementation research occurs after research has
demonstrated effectiveness, Yet, when it comes 1o adolescent digital
health programs, this phase-based model is patentially delaying their
implementation into health care systerns and community services (16).
This can be for a multitnde of reasons, including limited capacity and
support from stakcholders, technology innovations or increased
adolescent expectations for the programs (1 6), Engaging stakeholders
meaningfully in the research process is recognized as an important
strategy to translate research into public health policy and practice (17).
Therefore, to implement digital health prevention programs into health
care systems and community services, research is needed to map the
stakeholders involved, understand their support for these programs
and engage them early in the research process. The aim of this study
was to evaluate stakeholders” support for, and perspectives on potential
public health impact of digital health prevention programs for

Frontiers in Public Health

Methods
Study design

Qualitative study using semi-structured interviews to evaluate
stakeeholders’ perspectives. The study adhered to the consolidated
criterfa for reporting qualitative research (COREQ) guidelines
[Appendix 1), Bthics approval was obtained from The University of
Sydney Human HResearch Ethics Committee (approval number
2022/778), and all participants provided informed e-consent prior

to participation.

Participants

Participants were stakcholders identified through a staleholder
mapping process led by three members of the research team (RR, AT,
SRF), which identified key individuals, groups and organizations across
Australia that may influence the success of implementation of digital
health prevention programs for adolescents. Following the WHO
Health Service Planning and Policy-Making Toolkit (13}, RE, AT, and
SRP conducted a brainstorming session to identify key individuals,
groups, and organizations to interview based on their experience and
networks within the fields of adolescent health, digital health, and public
health. For groups and organizations, websites were searched to identify
the key individual(s) to invite for an interview: If unable to deduce from
the website, an email was sent to the generic inbox, Stakeholders were
identified across sectors including government, heath, education,
industry, non-gevernment organizations (NGOs), vouth services and
community growps. Stakeholders were eligible to take part if they: (i)
were aged 18 years or over; (ii) had an interest in supporting adolescent
populations in their sector; (i) were willing to provide insights from
their immlvement in adolescent-specific digital health prevention
programs; and (iv} provided informed e-consent. Once stakeholders
were identified, the research team reviewed the list excluded any
individuals, groups or organizations which were duplicates.

Recruitment

Participants were invited via email to take part in an individual
interview. Email invitations were sent with a link to the participant
information sheet. All participants read the information sheet online,
provided informed e-consent and were directed to an online survey
to complete demographic characteristics (age, gender, ethnic
background, sector, and location). Participants were contacted via
email to organize a suitable date and time for the interview and were
emailed the secure teleconference link.
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Data collection

The semi-structured interview guide was developed by the
research team to address the research aims. Due to the varying
nature of stakeholders, two interview guides were developed. One
was developed for health and education organizations and the
second for youth advocacy groups, Interviews started by the
interviewer introducing the project. ‘Digital health prevention
programs’ were defined as using range of technologics to protect,
promote and sustain the populations health. ‘Prevention’ was
defined as decreasing the risk, chance or likelihood of an individual
developing chronic disease (e.g., obesity) or mental illness. Next,
the interviewer asked participants broadly about digital health,
their thoughts on important health prevention messages for
adolescents and knowledge of any current digital or in-person
health prevention programs. Following this, interview questions
were sttucturéd within the RE-AIM Framework with specific
questions about reach, effectiveness, adoption, implementation,
and maintenance of digital health prevention programs. The
RE-AIM Framework was developed to guide the planning and
evalnation of programs that may assist the adoption and
implementation of these into a range of settings (including health
care and community settings) (19, 20).

Al interviews were conducted online using Zoom
videoconferencing (Zoom Video Communications Tnec., San Jose,
CA) from February to August 2023. Interviews were conducted by
one of two female postgraduate researchers (RR and AT). Both RR
and AT had previous experience in conduecting interviews. The first
stakeholder interview was reviewed by both interviewers to check for
consistency between interview styles, no major changes were
required. All participants were reminded of their sbility to withdraw
and that any question could be skipped if they were unsure or
unwilling to answer. Interview recordings were a maximum of
45min. Videoconference software provided separate audio and video
recordings of the interviews, ¥Video recordings were deleted, and
audio recordings were retained for transcription. Transcripts were
a0t reterned to participants for comment. The semi-structured
interview guide is provided in Appendix 2.

Analysis

Participant characteristics are summarized including age, gender,
ethnic background, sector of work and location of current
organization. A deductive content analysis was used to analyze the
interview transcripts  within  the RE-AIM Framework for
implementation (19-21). All qualitative analysis was conducted in
NVivo (KVive 1.7). One researcher (RR) set up the coding framework
with five domains: reach, effectiveness, adoption, implementation,
and maintenance, All 19 transcripts were coded to the coding
framework, each transcript was coded at least twice by the research
team (RR, AT, SRP). Next, each category of the framework was
examined by RR, AT, and SRF to identify patterns in the data and
new insights were formed. Through discussions, a consensus on the
underlying themes within the framework was agreed upon and those
results are presented. All quotes incuded in the findings are from the
19 interviews.
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Results

The research team identified 60 unique stakeholders across
different sectors. After reviewing the list of stakeholders for duplicates,
nine were identified and removed. Therefore, 51 unique stakeholders
were invited to participate in an interview. Of the 51 stakeholders
invited, 19 participants were eligible and willing 1o take part in an
interview and signed e-consent. After e-consent was signed, interviews
were scheduled.

Participant characteristics

Participant characteristics are reported in Table 1. Participants
were 3 range of ages, with at least one in each age category (range:
18-69). They were predominantly identified as fernale (14/19, 74%),
Caucasian (11719, 58%) and their organization was based in New
South Wales (14/19, 74%). Participants came from sectors including
government (n=3), health (n=2), non-government organizations
[n=4), education (n=23), youth service (n=2), community (n=2) or
other (n=3) induding two adolescent health researchers and one
educational designer. There was no difference in the perspectives
given from different sectors, all quotes are accompanied by the sector
which the participant was from. A summary of the identified themes
and how they fit within the RE-AIM Framework can be seen in
Figure 1, supporting quotes can be seen in Table 2.

Themes

Existing digital health initiatives are not fit for
purpose

When asked about knowledge and reach of current digital health
prevention programs for adolescents, many participants could not
recall current examples of existing programs unless their role was
situated in a school setting. Other programs which were commonly
identified were mental health programs (e.g., headspace, Beyond
Blue) yet they were unsure of the level of preventive health
information within them.

T lmow of pilots of things, but not nothing that’s sort of been picked
wp and run. And I'm sure there are ones. In fact, I'm absolutely sure
there are ones in the sort of mental health space, but I'm not so
mch, I'm wot really an expert on those, So I do nol, I'm nol so
aware of that. — 1D 2 {Health)

Tm mot aware of any sert of public health type initiatives other than
wihal 5 delivered i schools. So like I know alawt the school programs,
they obnviously look at health and nutrition and physical activity and
mental health as part of the school curriculum. In primary school
ard in high school, but I'm not aware of any sort of broader pulilic

health programs” - 106 {Other)
When asked about the potential of future programs,

participants showed broad support for the development and
implementation of digital health prevention programs, They also

frontiersin. ong

194



Raeside et al

TABLE 1 Participant characteristics in = 19).
Age yoars) 18-23

30-39

Ethinl background

Health

ACT, Australian Capital Territory; NSW, Mew South Wales; VIC, Victarie

suppested that they should be complementary to existing face-to-
face initiatives.

T think there’s the potential to reach a lot of adolescents because
we know thal they are all online. Almost all of them are online and
using secial media, And so I think there is the patential to do it.' -
1D 6 {Other}

Yeah, yeah, definitely could be complimentary A lof af if, though,
depends, I suppose on uptake and the willingress of young person to
act to actually engage’ - [D 15 {Education)

However, digital health prevention programs were not considered
as a stand-alone setting, All stakeholders considered that programs
wozld sit within existing initiatives, including school curriculum or
complementary programs. However, these are constrained by Limited
resources and existing structures which have been shown to
be ineffective. Specific contextual factars that were raised within this
were the appropriate use of devices within a school setting and raising
awareness of programs with staff.

T do rot see the digital health and sort of taking over it stmply that
its going to be peaple are made aware of it. And so therefore, kids
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can be, you know, sort of directed to it a5 an extra source of help and
support” - 1D 15 (Education)

Bo for sorme people, digital health servives can be the right level of
support to address their problem, or the right mode. And that’s it.
But for others, it Il be sort of an adjunctive fo suppor! (o other sort
af perhaps clinteal in person service delivery, that they are accessing
as well. S it really like the sort of market is sort of almost endless,
really, beeause there are so few young people wha are not digitally
engaged - 1D 11 (Youth Service)

1 think, what we one of the things, theugh, that we hegr from young
peaple s that younger people still relational So therel, all of those
things are good, and they like having them as an option. But I do
ot want them to replace fuce fo face conmection with, you ko
warkers or doctors or health professionals or, you know, whoever,
you kriow, whoever would otherwise have ran a program before if

became an online thing' - ID 7 (NGO)

Another consideration raised was that a chronic disease
prevention lens is not engaging for young people as it is not necessarily
useful to them, and future programs will need to go through a different
lens, eg., holistic view of health and wellbeing,

Toean, the difficulty of prevention is that for people fo uptake, the
intervention I guess it necessitates that they have a sense of
wsefulness for them. Like why would they so being proactive about
their health? And I'm not sure all young people are really conscious
or aware of that” - 1D 3 (Other)

S I think for them, its more wellbeing is o really holistic concept ...
it about how you feel mentally its abowut the envirenment that
you live in. Its ahout whether you, you know, how you feel within
yourself ... I think for young people, i mach more holistic than it
is for adults, whereas adults, it might be about, heres how
yurid prevent diabetes, and heres how you prevent heart disease. And
heres how you prevent, I do not think young peaple think in those
terms, [ think mch more broadly about just how I feel about myself!
=D 7 {(NGO)

Finally, it was recopnized that it would be important (o choose the
right contact points to intraduce a future digital health prevention
program to adolescents. It was suggested that multiple entry points
would be needed to engage adolescents, The two entry poinis which
were identified and supported most were through schools and
social media.

T think there’s no one way to reach out to young people and to help
them engage, they have different styles, different types of things they
like' - [D 3 (Other)

'Um, it really depends on what I mean, if you are talking about
physical activity, healthy eating, [ would tay probably best through
schools’ - 1105 (Health),
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IMPLEMENTATION

Represemiation of identifed themas within the HE-AlM Framewaork for [mplementation

or it could be like soctal media. And perhaps, to get over that sort of
hurdle of signing wp. it might be good to enguge some sort of
itfluencers of potentially to talk abomut and encourage signing up.
1D 11 {Youth Service)

Since current initiatives aze not fit for perpose, this theme did not
extend beyond the exploration of reach within the RE-AIM
Framework There were three further themes which were identified by
participants to be critical for the successful implementation of future
digital health prevention programs for adelescents, which were
identified within all five categories of the RE-AIM Framework and will

be expanded below.

Co-creation of programs with adolescents is
critical for success

Firstly, participants identified that futare digital health prevention
programs need (o be co-created with a diverse group of young people
for them to be supported by their organizations. They also had specific
considerations inchuding that programs were evidence-based, relevant
to adolescents and target them directly,

T think if itk if it’s sort of, if is based on evidence, ke evidence
bused action is really key to us and youth informed, you know,
youth, genuine youth engagement and co-design. If those fwo things
are i place, then its certainly something wed support’
ID & (NGO)

And, you know, we would have fo make sure that it even relevant
o them af all. Like, we cannot Just share it with them, And then !h.r:y
are like, well, I cannet read this. You kreow, it’s not I cannot, I'm like,
Tt not fluent in this language. So what's the point? Why did you say
that? So I think its definitely depend on all of this” - D 10 (NGO)

Co-creation of programs was also viewed as a driver of
acceptability and engagement with programs. The inclusion of peer
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leaders or champions was suggested to help drive program
engagement, particularly for diverse communities. Furthermore,
wiorking through already trusted networks was seen as vital for future
programs to be acceptable to adolescents.

So it would have to feel like this was made, you know, in informed
by peaple just like them? I think. So i’ all agoin, going back into this
i5 Iike, reaily, like you cannot make a service for adolescents without
including them in the design im some wap And it cannot
be tokeristic, Like they have to feel it i the vy thal they cre seeing
what it looks like, but the service looks like and for them to even
1D 10 (NGO)

learn about i

Lm0 I guess, if they have already gol & relationship of trust with
that persen, whether its their peers, young peaple, you know, their
preers, or the doctors or their parents. I think, I think the having
someone thats reliable and trustworthy 5 probably key!
1D 8 (NGO)

Two barriers were identified to the successful implementation of
digital health prevention programs at an individual level. Firstly, the
balance in language and imagery to accommodate all diverse young
people would need to be fust right for them to engage with a digital
health prevention program. The second barrier i+ competition with
what is already available at schools and on social media.

S of wou can make it as inferactive as possible, [ would say thatis
the best thing. Yeah, the barrier would be too much or teo little info.
[ts tryimyg to gef that right kind of nice size, nice imagery, ndce colors
across for them to really be like, oh, this is guite cool’ - [D 5 (Health)

‘But the biggest challenge, I think, is just going to be competing with
whaty already out there and trying to come up with a ;:'m!uwry

approach that is engaging enough for them. - 1D 6 {Other)
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TABLE 2 Supporting guotes for themes identified from stakeholder interviews.

Existing imitiatives are not £t for parpose
“Lirn, and [ thimk there’s lifife bits and picces seathored im programms ke reach oul and staff ke that and mental health sapport aleo” - 1D 13 (Government)
U, po e have, we hive ke hralthy cating progrems just for young people who want to improve their marition. Seenelimes it® incorporatcd with stwaly grougs as wll, just 5o ity
mot food fcused” - 10 16 (Youth Service)
Trwould sy thar the muain ane woald be anyteing thats tereugh Beyordblue.,. So pretty siuch eertal healte. That will be the i one thart [would ksow off - 10 15 (Bdacatien)
Yeah, 15 defimitcly ome, [ifink, @ stradcgy that cam reach & lof more youth. Yeah, T pucss (5 just Bow sort of jest feow you pitch i ared how pou reach those yourk? You keeow, [ thenk
bty whways sometimes the hardest sgpect amd sort of emvuring that at peu get, [ guess, key stakeholders on boara to sorf of fred that through, @ well io them' - 11 8
(Garvernment)
Ve, per. There arca’t masy complimentary to the lerle that i3 kappering, Yes, Por addolescents, Yeah, [ think we, that i sometling that we sust offee’ - [0 2 (Health)
T ehink there would be because I thiek, especially wou ke, I think digited bealth cam probably be seen as belng cheaper to delver and to target a much Larger proup of preeple than
aiher types of health prevention programs’ - 1D 6 {(Dther)
“Yenh, T thimk anprhing that cam raise awareness of it So whether 83 fraiing staff on you ke, trainimg adults or other demographics as well, becawe then that wag thep can push
if through aifferent chamncls and different streams and advocare for it - 1D 12 (RGO)
Une certaiely makieg trackers awerz thar there resowrces aee avelluble, and that they can possibly be dafeprated dnte teaching and learaing proprasms met to be the way that studrats
learm shout that i, But cevtninly, always, we are booking for shademts te develop the kills, have that health iteracy and know where to go to get help. So by allowing, got [etting
teachers krew whats available, and what’ out there, then they can be aaying, pou ko, puttiag those giviag thent faformeation and say this i car there - 1D 15 (Education)
And then I otk [ esear, depending en on how, how if was implemented, and what role someons witkin the school had to play &% really abowt upakiling theme em heing shle fo, 5o
if the, of there was complemerttary programs within the school, so thresph cerniouhen, for asfarce, then poud be trafming w the toachers om how to irsploment those that feachimy
and learming gffestively’ - 1D 14 (Education)
S i are 0w goimg b ergage thee {f they do not seally care aboat # for mew, right?’ - 1D 20 {Community}
and that's [ thimk 2 lietle bit harder dn somee ways to get kids to eagage in because most kidy do nod want to eagage in something umsless they think they need it - TD 17 (Edwcation)
S sort of seeking eut thase people who may need a program ead then tergeting something. Thats how marketing works, So i health cave services or bealth promestion services nead
o be compenitive im the sares way thar the market ie oy need o use the same sort of strategien” = 1D 4 {(Government}
Co-creation of programs with adolescents is critical for success
‘So miayphe incorporating that sort of thing where they can add their owm friemds, but alss conmert with otfver people as much abowt it - 1D 6 {Other)
T thimk the earics! way b0 work with them ix mol fo Iry amd go infe dhose commumitics and rum your own workohop, bul rather you conmect with there commmmities frit and pou fimd
@ cormsmunity member that i that is placed on formal leaderibip, right! - TD 20 (Commusity}
and alrs, of teere’s Beinpr that are made cdear, ke 5 1F was imcenve of ail yousg peaple, (f they were  inferpreter services avallable, i you knmw, they felt iz and 1 think Hey it
that there was fransparency, aad if prople could give frrdback, amd they cam see how what other prople’s experience with this services hove bren? .. 3o I frel like if thesr comditions
arert met, young people would not do that” - 1D 10 (NGO)
“Yeah, and az youkeow, language changes even (ke whats whar daterests kids and where oS cool fo be, and what platforwes irs cool to be on i constantly changing. Lok, we cansof
ke wp' - 1D 17 (Edacation)
And how do pou mainiain that target sudience? Egproially ar that tanget audicnce is kind of ke shifttmg? How do pou get them in omee they are kind of spétting themsehees out st the
endf Ared them where do they go from feeref” - 1D 12 (NGO)
Ur, the biggest bareiers would be [ puras, Like Tsald, i, pou are competing againnt so sy other things that are online? So peah, | ieink distraction does met sourd like @ very real
barrier. Bt I feel like that's @ big barrier for peuny propie just actuaily priting omlo their phone aad aeing it” = 10 16 {Youth Service)
T thimk having good enmgapement from adofercemts themrehves to help design the imtrrvention, s that pou rort of designing something that yow know, 5 going to be sppealing to
e - 10 6 (Oiber)
Tehimk the health proferiienals waderstanding and the yoang peoples perpeceive 3 quire differear, Some, aftes, health profecienals thimk thae weang peaple just will mot emgage in
comtent, whercas really thered a lot of empaging cortent cut there, Young people ave more fonused on what they cam trust, 5o T think perhaps, that’ shifted' - 1D 4 {Governmant)
Digital health equity and unigue technalogy challenges
T thimk @ det. even if pos do five regiomaliy or rurally I think mest pourh theee days have @ phone. Trak, T think peah, I ohink a lot. [ think s definitely probubly cae of the . a key
strategy for accessibility - [0 9 (Government)
S i85 o fo be @ safe aond well reqpected af the sarme fime an being fur, edgy déffercrt, changing all the fime” - [0 2 (Health)
ccess bp dewices, access o pew know, whether it phones Wi compurers, you know, ldke the Iike, we take, [ think, there pou go, i3 casy to lake that conmectivity jor pranted. There
wre a fof of different groups of young people, partioularly socially exclsded proups, youmg peoplr. thaft mot @ piven - 1D 7 {(RGO)
‘Buil them I think ancther thing, il, we have o remonber is if cansol be wsed o 8 substilule for thingr that canmol, you kmew be digitalized - 1D 10 (NGO)
“yourig peaple have been yelling oul for more like imnovative sugports around health’ - 1D 13 (Government)
‘Expecinlly for peumger people, thip feel a bt mare comfortable dofmg things ombne, T eanof sy that ts is the same for people thar gne nof fuent in Englivh, and that are met
dipitally literate. But for yousg people. Thereh definitely ar element of relief] @ lot af the time when they kncw thar they can access @ rervice witkout having fo go o, fhey can just
pick g their phonr or their computer and do remething bout i, Braawse it can be @ bot lewr dannting” - ID LD (NGO)
And mow pou kemow, makimg thar digitaty aceessible, can help in a dod of ways, bl can creale other barriers. 5o [ike T sadd, T think it be helpfial to have differem lamgrsges avarlable
and makirg it clear that this i3 ke aa indusne rpace for people with diffeeent, different ethricitics, different sexualivies’ - 1D 10 (NGO}

(Carmtirined)
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TABLE 2 [Continued)

T meam, [ thimk health ér gnd well being ith soet of @ private journey in g way So I paeis thats the benefie that [ean ree that people can explove fopien, and & meight, you ke an
infermation that thal 5 what they need right mow without necessarily podng inte & dimic or you keow, thal sort of thing." = ID 8 (NGO}

T thimk, you kaow, somte interaciion with platform that they are afresly weing. B weald be helpfuil 1 de ot keew of thats necessarily possible. But it [ think et 2 way to
irrroisg engageent, 4 @ car Skt with, witk Senge that teey are already doing’ - 1006 (Other)

Sysbem bevel factors

Morkey bureaycracies, slownes, ragdity inflesbilieg ladk of fagination, people whe are barriers who have mever been dnvolved. - 1D 2 (Health)

Irs Rawrder for those to wonk there days because epeballs are so dintribared aceess differeat pletforms and the alperithe mears pou do ned always see the same st - 1D 218 (Ocher)
WL I think pou, will, evert within @ New South Wales Health program, thered mo one fo refer if fo. because they are all overwhelmed, Like, like, quits homestly, there ares’t enough
services' = 1T X (Health)

Fo I puess the amewer wesld be like, 8 has do br comstantly Sk the impact has to br evalunied comstamify And there has fe be g way do be able o ses if ity making & thamge,

e ket te ko § anything has to be spdarted, or stepped at all’ - 1D 10 (NGO}

And s gf i R of fust info, hedng apatar them, & just will mot work. They just, Buey really need thimgs to kad of intrigue Brene or youw keow, even (1306, Tde mot keow 8 even if i
is reomctfing ome dnformation that you wart them fe kmow, the way that its draws scross fo them has to be fmbcresting for them to cven diick en it semetimes. But 1 wold sy
dntgractive i ahwps gorag to be the beet way' - 1D 5 (Heath)

S et @ [ gpesesn like o sugpipert dystem behimd rhat or you keow somebody who can be a poist of call So i thar weang people do have questions thar pou fawe someese you cen
refier them do... So we can felk to ard we can cheok in with them e sez how e poung porron i3 poing. And if froen owr fde, we, when we are chathieg or cniching up with poung
people, wie heard something comeerning aroumd thie services, wa csn alway diveetly send fredback to the serviced ai well” - 10 19 (Youth service)

T think ity hedpfal for it o be Baked with seme sort of platform that goes forever Because | think altimatels what s swecessfil on social media i repeat mesraging, And [ do sot
kemee boorvit swcerssfial we ary with ot of Ravieg a missage plven bo fhem one or heo Bmes, and them havirg that dmplemented ower the long berm, T hink really wou peed bo fuct have
that repeal mesaging. So I would almert think & very shert, pro actual progrent, ke & formal progres would be quite shorf, Beat then the they weuld have secess to contemt forover!
- ID & [Ogher)

‘thelr interest change very raplaly, Uke they have a foous en somerhdng ke 45 the thing af the Mve class for Iwecks, and then i poes imio somethlng else, So i rmay be that then, i the
program is for, a5 long o S momths, you might aced fe have @ bt of dymamic’ = 1D 3 {Ober)

T s powr issie it how can we do thir @ conl gffechive a way a5 possble, pet maximsinn gffeet for the resourcing that we have, And i peu cam dreal with @ whols range of other if
theret @ range of other mesages faat are beimg dose at the same fioe, rether than this & the eating disordes growp. This is the aloohol grewp. Thir & @ srokieg group. Thic ds the
healthy lifertples proup. Mupbe it would be better if those things were achaally, if there was resourcing for all of them.’ - ID 2 (Health)

‘Bt them it's how do you ged prople fo uee that. Amd if that that wrix of pew meed do have something that looks engaging. speaks their sort of langwage. you probably reed to look at
e dotof initlal marketing, and promolions, of weedia type bunch, te probaily a mix of ol really like you can de @ media laack, s it gers 1 doy of coverage. But you really
need that sart of fellew wup social medis rort of mplification ar well” - [0 11 (Youth Service)

"Yeah, and ar you keow, language changes oven fike whats what interests kids and wherr it cool to be, and what platformes ity cool to by on is constantly changing. Like, we tanmmot
Keafr s Wi cas, e oo Bhink we are o tip af 8 here, Aad we ke whire they get br with, ke thingr Bke omline bullying happerdng oo wiatioven Bt the mext thing dn, thereh 2

wieds new platform for them o work frem that were tedally weaware of o I'thisk fere & @ meed to, 0o, to wpdale relabively ofter, Dve haad so musch wpdare, but chedk relevarce,
And chesk it aguimed pour test. Whe you e trying fe god who ot are braimg to reach. - [0 17 (Bducation)

The ongping evaluation of programs was recognized by
participants as essential for long-term successful implementation,
Programs cannot be co-created and then left to run without
evaluation, they must be dynamic to be able to accommodate any
necessary changes, both in terms of the technology and the content,
Individual feedback from adolescents will demonstrate the changing
nature of their views and needs.

Ared then like, obviously, you mentiomed the research ol evidence base
is atways evalving. So you have got and Hke young peapile, their service
expectations, and where they are at in terns of the fsues they are facing,
or their approach o things that’s evolving s well. S0y have got like,
all off these sort of cyeles working af avce, which is sort of kind of wigue
to the digital sort of space.” — I 11 (Youth Service)

By co-creating digital health prevention programs with young
people and constantly evaluating them it may help to overcome the
barriers  identified and  assist  with  the long-term
successful implementation.

Frantiers in Public Health

Tf wou if you want to target them, I think its about like, trusting
that they are the right person to inform how it should be’ - 1D
10 (NGO

Digital health equity and unigue technology
challenges

Participants raised concerns around the equity of digital health
prevention programs. This came from an acoess point of view, with the
congern that adolescents who are most in need of these programs will
not cngage (e.g., rural and remote residing, culturally and linguisticalby
diverse [CALD] populations). However, it also extended to
incorporate the safery and trustworthiness of future programs.

T paeess there are those kind of equity issues around, you ko, rural,
regional, and just different environments, and how, depending on
which emvironmen! you ore, you might be more susceplible lo
different mental health issues or, you know, access to food, and
obesity’ - 1D 12 (NGO}
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“You do need that massive drawing area, because what meets
the needs of a kid living in a city is not going to meet the needs
of the kid living in a country town or living in a regional part
of Australia or, or in an isolated part of Australia’ - 1D 17
(Education)

‘But if its about a particular health message, they may receive it
differently if its from someone that had that medical background,
or someone that they already trusted in that sort of space” -
1D B {NGO)

The accessibility of digital health prevention programs was
identified as both a barrier and enabler. Being digital provides access
in a modern context, especlally as adolescents can be more
that the program is accessible to all and is not widening the
digital divide.

‘Well, they are asking for it! T think the strengths of a digital health
approach that is it allows kealth access fo be more functional in
the modern world. Like, its been o bit of a slow pull, getting the
medical system to digitize and it’s just unnecessarily slow, like the
whole world is techmological now, just that its really important
that we invest in upgrading the health gystem in that way, It
allows flexibility for young people to be able fo access health
independent of their parents or carers, which is really importani
because a lot of you know, especially around like mental health
ared, and sexwal health and drugs and stuff like that @ lot of young
people do not, wort access health system because they have to go
through their parents to ask about those tricky subjects” - 1D 13
(Government)

Twould say from a health ... equity point of view and working with
people low sacio-economic status and from cultural, linguistically
diverse communities, i3 more of whether the fechnology that
U are putting up is suitable for the devices that they have access ta,
right? Its pretty much a given that everyore has access to a mobide
device these days, but its the how high powered that device s’ - 1D
20 (Community)

‘When discussing implementation at an individual level, two main
enablers were identified. Firstly, it was recognized that for adolescent’s
health and wellbeing is a private journey, and by providing access to
preventive health information online from a reputable source it may
be better than online sources that they are currently accessing,
Sccondly, adolescents were identified a2 a captive andience through
their presence at schools and on sodial media, these would cast a wide
net over the adolescent population and be ideal entry points toa

And I would say also, digital health prevention, prevention af
preventative space 15 really pood if there are things online that
you want fo ask that you do not want other people to know about,
So especially what I hear through a lot of our young people is that
they will go to Reddit and other apps that to source their information
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that’s a bit worrying in some ways that thats where they go to so
edtucational programs’ = 1D 5 (Health)

“Thrt yose have gol a captive audience, that’s the first thing that yeah,
that theres opportunities for, for teaching and learning to sit
wlongside i, that’, you krow, that they can learn about what they

are doing and the outputs af, of the program.' - 1D 14 (Education)

For implementation at a setting level, the first enabler which was
identified by participants was that the platform on which the program
is delivered needs to be credible, innovative and in spaces that
adaolescents already engage with. Secondly, it was suggested that the
program could be multicomponent to increase engagement and
provide repeat messaging across different platforms. Finally, it needs
to be flexible to adapt with the ever-changing digital world.

And theres a lot of money again, govermment ity a lot of money into
all kirrels of digital solutions thet aren’, you know, they have they are
reot tested, they do not work and theres a lot of money that went into
them. And that’s, that’s terrible when we see that happening. So
yeah, s about doing all of that, that kind of piloting and testing
first, And then once it5 right then making the commitment to make
it sustainable” - 10 7 (NGO}

“Yeah, It's hard because the digilal world changes so quickly, and
whats cool and trendy one day, and I mean, even possibly looking
at this is @ thing that embedding it in some of the things that kids
comnmonly wse, 50 messages that come throwgh on Instagram or, or
Smapchat..” - 1D 17 (Education)

System level factors

System level factors extends to the technology systems which
deliver the program, the health system and current available services
and other resources which may be needed for successful
implementation of digital health prevention programs. Inflexibilivy of
the platform was ene of the setting level implementation barriers
identified by participants. Tt was acknowledged that whatever platform
used would need to be able to keep up with technology changes.
Furthermaore, some particlpants raised the issue of bureaucracies that
exist within government and the health system which may hinder
future partnerships and implementation of digital health
prevention programs,

“The other thing that kids I find inereasingly wsed to the laptops as
well. So just that access on acrass platforms, I guess, the phone, bt
ulso kids will get ondine and Bke say I suppose the app though,
T suppose the phone is the app level So that’s a strength in that
you can put it there, but you can also have [ suppose computer
compuatible and proper technology, computer compatible programs
that they can access from that level too” - 1D 17 (Education]

“So if you wand, for example, oo to be, to have their logo and be a

part of that process to lend their lke respectability and, and
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reputation to the process that can be a long winded, very
bureaucratic process. Its very resource heavy! = ID 13 (Government)

Another implementation barrier which was identified at a setting
lewvel is that the health system is not oriented toward adolescents,
services which are available may not suit their needs. Finally, the
resourcing needed to run a digital health prevention program for
adolescents was seen as a barrier to successful implementation.

And a lot of young pecple are often transparent to the health system,
the health system is not avicated fowerd them, will mof pul the effort
into thewm, and will not bother to speak with them deliver the
services for them, actually put @ bit of effort into geiting something
that will appeal to them - 1D 2 (Health)

T think you just need it meeels to be adequately funded fo be able fo
puy for advertising and have the staffing who can you kow, create
mew content regularly to keep it relevant I think that's poing to
be the biggest challenge. - [D 6 (Other)

‘And I'm like the outlier if its a always on versus a supported, like
perion behing service or not sort of thinking about, well, what hours
are young peaple going to acoess the service and it might mot be nine
to five, Monday to Friday' - 1D 11 (Youth Service)

To combat these barriers several solutions were sugpested by
participants. The first is that constant evaluation of the program is
back-end data from the digital platferm and individual participant
feedback to assess impact and measure health outcomes.

‘Yeah, T think [ike, it’s all backend stuff, right? Becasse youl want fe
have ability, and youd want to like if it was an app. youd want to
miintis on the things that work, So you know, the alility fo like
something, the amount of time that somebody’s watching the video
or engagements’ - [D 12 (NGO)

And then because digital moves so quickly, it could be like 6 months,
or a year and the world has moved on. So T think it like embedding
that sort of strong feedback loops, both with users themsehves, and
like, a sort of broader evaluation like program evaluation and
otfcomes.” — 1D 11 (Youth Service)

The ahility of the platform to be adaptive to technology and
infrastructure changes was recognized as imperative for long term
implementation. Participants provided examples of the wavering
engagement from adolescents when the program was not flexible.

Oh well, they probably used it for a couple of years and the main
drop off wes again it comes to thore design things, people update
their phones ity they did nat it was made with one-off funding so
they did mot have the funding to keep updating it. 5o what began is
students started to start. Tt started to have bugs and those sorts of
things. And it’s, you know, and so it started ta be like, oh, hang ona
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second, anly half the students seem to be able to access it, you know.
And so it became something that over time if just did mof have that
longevity” - ID 18 (Other)

“You keow, I think it would reed to be reviewed ar least every year
or twn, becuuse technology i moving se fust thal, you krnow, when
I first started looking at social media, like Instagram was the most
popular app for adolescents. And a year or two later, it was TikTok,
and Snapchat. And so [ remain relevant, I think you probably kave
to review the digital platform every year just to see where things are
poing’ = ID 6 (Other)

Various resources were identified by participants as necessary if a
digital health prevention program is to be implemented. Firstly,
enough funding is necded to ensure that the program is continuoushy
avadlable and that it is delivered in a way which is cost-effective, which
may take a multicomponent approach. Furthermare, there is a need
Lo consider the demand that may be placed on other services through
refierral from the digital health prevention program.

So if there's gming 1o be like action messages (o the adolescent, or if
there’s going to be suppert in, you know if you are feeling like this,
here are the services that are available that you con contact, [ guess
making sure that those service providers are well aware of the
demand that couwld be created.” - 1D 12 (NGO)

‘the biggest thing we hear from young people, and again, s nol just
it this area, but in many areas, really great programs come along,
and they are awesome. And then the funding runs out, and they
stop, Ard thats really frustrating for young people. And ity really
difficult if it’s something that they thought was really valuwable” -

ID 7 (NGO)

For successful maintenance of digital health prevention programs,
participants identified that partnerships would be necessary. This
would be a potential solution to the issue above around the demand
placed on other service providers. Secondly, partnerships will help not
only with the launch of & future program, but also with the ongoing
amplification and sustainability. This was suggested by staleholders to
aceur on social media

T would think maybe a shorter program that’s only 6, 3 months or
something short, that then they can link into @ YouTidbe channel or
article ... or something that provides them with information and
eorfent forever, until that goes out af fashion. And then you swilch
to the new the mew platform and whatever it is” - [D 6 (Other)

‘S0 having a I guess like a support system behind that or you know
semebody whao can be a point of call. So if that young people do have
questions that yau have someone you can refer them fo__. 8o we can
talk br and we can check i with them to see aw the young person
i poirtg. And if from our side, we, when we are chatting or catching
up with young people, we heard something concerning around the
services, we can abways directly send feedback to the servives as well!
— 12 19 (Youth service).
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Discussion

This qualitative study found there was broad support from
stakeholders across sectors for digital health prevention programs
targeting adolescents, Using the RE-ATM frameworl, new insights
were uncovered under four main themes: current digital health
initiatives are nol it for purpose, co-creation of programs with
adolescents is critical for success, digital health equity and unique
technology challenges and system level factors. Stakeholders had
limited knowledge of current initiatives that had a specific focus on
prevention of chronic diseases and provided unigue perspectives on
barriers and enablers to the implementation of digital health
prevention programs, and strategies to ensure their long-term
success, Co-creation with adolescents was viewed by stakeholders
as essential for the future development and implementation of
digital health prevention programs. It was also recognized that
digital health equity must be considered, along with the unique
challenges that technology brings. Finally, system level factors
including resources and digital infrastructure must be considered
for success.

Results from global initiatives (e.g.. 1point8 for change) reveal
that affordable, high-quality adolescent health and wellbeing services
through digital platforms are impertant to young people (22},
Adolescents are digital natives and early adopters of technology;
therefore, delivery of these services digitally is a scalable and
equitable solution. It is important to recognize that digital divides
exist, yet they generally mirror socio-economic divides (23},
Therefore, to address equity in future digital health prevention
programs, it will be important to address socio-cconomic factors
within them. Systematic review evidence has also shown that
adolescents are receptive to the use of digital health for preventive
services (14), However, successful implementation of these services
does not come without challenges. A scoping review aimed to
uncover challenges on the use of digital health prevention programs
among adolescents and found three key challenges were the
disconnection between digital health and clinical preventive care,
threats to the privacy and security of young people, and trouble
finding valuable digital health programs for young people {25},
These findings are not unigue to high income countrics, a systematic
review found that the sustainability of digital health interventions in
low- and middle-income countries is also complex and
multhdimensional (26)., However, digital health solutions are
promising in low- and middle-income countries, where mobile
phones are used for internet access (27). The results from this study
provide important findings from stakeholder's perspectives w help
combat some of these previowsly identified challenges.

A key finding from this study was that stakeholders viewed the
co-creation of digital health prevention programs to be essential for
their success. Though the word ‘co-design’ was commaonly used by
stakeholders within interviews, co-creation is a more appropriate
term to describe the true meaning of their intention to invobe
adolescents, Co-creation refiers to the collaborative nature of problem
solving from prohlem identification through to implementation and
evaluation {28). Co-creation of research has been found to improve
health related outcomes among adults (29), vet limited research is
available to understand how this extends to adolescent health
outcomes, Adolescent engagement in research often occurs once
rescarch design and protocols are in place (30). A scoping review
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investigating adolescent participation in chronic disease prevention
research found only 11% of studies engaged adolescents in all five
stages of the research process (31). Co-creation can ensure that
programs are engaging and provide value, and that they represent
wiews from all diverse young people, However, diverse young people
may have different requirements or preferences, thos it is important
that the parameters of resources and funding are outlined from the
start {32}, By creating safe, trustworthy, and inclusive environments
for adolescents to co-create solutions together with researchers and
stakeholders, there i likely to be greater impact and long-
term success.

Another fnding from this study is that stakeholders did not
consider digital health prevention programs as a stand-alone setting
for delivering preventive health care, highlighting the need to address
system level factors in future progeam development amd
implementation. Though the Aostralian health care system performs
well on international standards, it has been recognized that it is teo
complex to navigate with multiple providers at local, state and national
levels (33). This results in a system which iz failing to provide equitable
access to all. Though public views have improved over time, access o
care is still recognized as an area for improvement (34).
Recommendations from prior research have highlighted that
technology should be fully wtilized by health services to promote
engagement as well as health care (35). The Australian school system
was also considered, however up to 20% of students are consistently
disengaged {36), and previous digital health preventive programs
within a school setting have been unsuccessful in modifying chronic
disease risk factors (37). Furthermore, a prior scoping review called
for more research to successfully implement digital health programs
to achieve primary prevention in settings including formal
arganizations such as schools and healtheare facilities, and less formal
settings including households and neighborhoods (39). Stakeholders
in this study broadly supported the implementation of digital health
prevention programs and recognized that they are a way to provide
equitable access in a modern context, Partnerships within the health
care system, schools and related services are potential solutions for
successful long-term implementation of digital health prevention
programa for adolescents,

This study found that working through already trusted networks
would be key to successful implementation of digital health prevention
programs for adolescents. & WHO-UNICEF-Lancet Commission
found that assurance of data privacy and security is key to digital
innovations (39, 40}, and reviews have suggested to prioritize ethical
research which addresses data privacy (40). Adolescents are
particularly vulnerable in the digital world for a multitude of reasons.
They are forming online identities while their offtine identities are still
forming, thus their usage of technology and information sharing is
potentially at risk (41). Also, digital health literacy skills of adolescents
need (o be considered so that they can confidently evaluate the
information delivered (42), Therefore, it is imperative that digital
health prevention programs address these vulnerabilities within the
digital infrasteucture, The co-creation of programs with adolescents
and use of peer champions may assist to address this issue, so they can
learn through peers that the digital health prevention program is safe
and trustworthy to use,

A strength of this study is that we interviewed stalcholders across
a broad range of sectors including government, health, community,
education, NC#0s and youth services. Though stakeholders were from
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a broad range of sectors, there was a small sample in some sectors and
did not gain depth within some sectors which may be a limitation of
the study, A further limitation is that we only interviewed
stakeholders from three states and territories in Australia. Despite
this, clear themes were evident in the data collected and some of the
stakcholders operated at a national level and thus gave insights from
across Australia, Another potential limitation to the study is that the
findings are unique to the context and may not be widely generalizable
beyond Australia. However, similar insights have been uncovered in
other global studies (25, 26, 43). Finally, this study only demonstrates
the views of stakeholders and does not represent the views of
adolescents. Future research may strive 1o confirm these results with
adolescents to understand whether they identify any additional
barriers or enablers to implementation.

Conclusion

This gualitative stody found that there were broad levels of
support from stakeholders for the implementation of digital health
prevention programs for adolescents. Through using the RE-AIM
Framework for implementation, four overarching themes were
found, Firstly, existing digital health initiatives are not fit for purpose.
For successful implementation of future programs, stakeholders
identified that co-creation of programs with adolescents is essential,
digital health equity needs to be considered and system level factors
should be addressed. Research is needed to apply these insights into
future program development to accelerate widespread
implementation of digital health prevention programs.
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Appendix 1: Consolidated criteria for reporting qualitative research (COREQ)

Checklist

Domain 1: Research team and reflexivity

Personal Characteristics

33. Interviewer/facilitator: Which
author/s conducted the interview or

focus group?

All interviews were conducted by RR and
AT

34. Credentials: What were the
researcher’s credentials? E.g. PhD,
MD

RR holds a MPH and BBiomedSc, AT holds
a MPH and B. Global Studies

35. Occupation: What was their

occupation at the time of the study?

RR is a Research Associate, AT is a

Research Officer

36. Gender: Was the researcher male or

female?

RR and AT both identify as female.

Experience and training

37. What experience or training did the

researcher have?

RR has organised, supervised and taken
notes for >15 focus groups, led 5 focus
groups and conducted >20 individual semi-
structured interviews with research

participants.

AT has organised, supervised and taken
notes for >5 focus groups and conducted
>15 individual semi-structured interviews

with research participants.

Relationship with participants

38. Relationship established: Was a
relationship established prior to

study commencement?

RR had no prior relationships with any of

the participants who took part.

AT had a prior relationship with two of the

participants.

39. Participant knowledge of the
interviewer: What did the

participants know about the

None of the participants knew the

interviewer prior to the interviews.
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researcher? e.g. personal goals,

reasons for doing the research

All participants read and signed e-consent
forms therefore they knew the reasons for

conducting the research.

40. Interviewer characteristics: What
characteristics were reported about
the interviewer/facilitator? e.g. Bias,
assumptions, reasons and interests

in the research topic

No characteristics were reported

Domain 2: study design

Theoretical framework

41. Methodological orientation and
Theory: What methodological
orientation was stated to underpin
the study? e.g. grounded theory,
discourse analysis, ethnography,

phenomenology, content analysis

Deductive content analysis within the RE-

AIM Framework for Implementation

Participant selection

42. Sampling: How were participants
selected? e.g. purposive,

convenience, consecutive, snowball

Convenience and snowball

43. Method of approach: How were
participants approached? e.g. face-

to-face, telephone, mail, email

Participants were invited via email.

44. Sample size: How many participants

were in the study?

51 participants were invited

19 interviews were conducted

45. Non-participation How many people
refused to participate or dropped

out? Reasons?

32 participants did not respond to the email

invitation.

Setting

46. Setting of data collection: Where
was the data collected? e.g. home,

clinic, workplace

Online using Zoom teleconference

47. Presence of non-participants: Was
anyone else present besides the

participants and researchers?

No
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48.

Description of sample What are the
important characteristics of the
sample? e.g. demographic data,

date Data collection

Demographic data

49.

Interview guide: Were questions,
prompts, guides provided by the

authors? Was it pilot tested?

Questions were asked by the interviewer
but not provided to participants. Interview

guide was not pilot tested.

50. Repeat interviews: Were repeat Yes, 19 interviews were conducted.
interviews carried out? If yes, how
many?

51. Audio/visual recording: Did the Audio recording was used to collect data
research use audio or visual via Zoom teleconference and iPhone voice
recording to collect the data? memos

52. Field notes: Were field notes made | Yes, after.
during and/or after the interview or
focus group?

53. Duration: What was the duration of | 45 minutes
the interviews or focus group?

54. Data saturation: Was data saturation | Yes
discussed?

55. Transcripts returned: Were No

transcripts returned to participants

for comment and/or correction?

Domain 3: analysis and findings

Data analysis

56.

Number of data coders: How many

data coders coded the data?

Two data coders with discrepancies

checked by third independent coder

57.

Description of the coding tree: Did
authors provide a description of the

coding tree?

Yes

58.

Derivation of themes: Were themes
identified in advance or derived from
the data?

Derived from the data.
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59. Software: What software, if
applicable, was used to manage the

data?

Transcripts produced in Microsoft Word,

thematic analysis in NVivo (1.7)

60. Participant checking: Did
participants provide feedback on the

findings?

No

Reporting

61. Quotations presented: Were
participant quotations presented to
illustrate the themes / findings? Was
each quotation identified? e.g.

participant number

Yes

62. Data and findings consistent: Was
there consistency between the data

presented and the findings?

Yes

63. Clarity of major themes: Were major
themes clearly presented in the

findings?

Yes

64. Clarity of minor themes: Is there a
description of diverse cases or

discussion of minor themes?

Yes
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Appendix 2. Semi-Structured Interview Guide: Digital Health Prevention Programs for

Adolescents Relating to Lifestyle Health Behaviours

Interviewer to briefly introduce themselves

Inform the need to audio record the session and remind interviewees the session will not be
video recorded so they can keep their cameras on if they would like to and feel comfortable to

do so.

Explain that they can withdraw from the interview at any time; however, any contribution to the

discussion prior to withdrawal cannot be removed from the recording or written transcript.

Introductions

Explain the purpose of the project and bring up respectful discussion

Main purpose
Explain purpose of project

We are researchers from The University of Sydney conducting research into digital health
prevention programs for adolescents relating to lifestyle health behaviours (physical activity,
diet, screen time, sleep, body image etc). National frameworks such as the National
Preventive Health Strategy and National Action Plan for Young People recommend digital
health strategies, and we are aiming to align our research within these. We have conducted a
stakeholder mapping process to identify key stakeholders in lifestyle health promotion for
adolescents (13-18 years), of which your organisation has been identified. We are seeking to
understand the perspectives of key stakeholders who may influence the success and/or
implementation of digital health prevention programs for adolescents relating to lifestyle health

behaviours.

‘Digital health prevention programs’ refers to using a range of technologies (mobile health and
applications, telehealth, wearable devices, and artificial intelligence) to protect, promote and

sustain the population's health.
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‘Prevention’ refers to decreasing the risk, chance or likelihood of an individual developing

obesity or mental iliness.

The interview will take a maximum of 45 minutes of your time.

Questions for health/education organisations:

1. What does ‘digital health’ mean to you?
Prompt: What digital modalities do you think are most useful for health prevention?
2. What do you think the most important health prevention messages are for

adolescents?

Initiatives are defined as any health services or programs that are run routinely or periodically

or health resources that are publicly available

3. Within your organisation, can you think of any adolescent-specific health prevention
initiatives that are currently available and what are they?
Prompt: If yes, what is the current reach/uptake of these initiatives?
Prompt: Do you think that a digital health prevention program would be complementary
to any existing initiatives within your organisation? Why/Why not?
Prompt: How well do you think your organisation is doing with this initiative? Do you

have any data on this that you can share?

Reach

4. How many adolescents do you think are currently reached by health prevention/digital
health prevention programs?

5. What percentage of adolescents do you believe can be reached through a digital health
prevention program?

6. Do you think adolescents who come through your organisation would sign up for a

digital health prevention program of their own accord?
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7. What do you think would be the best way(s) to get adolescents to sign up to a digital
health prevention program?
Prompt: Flyers in waiting room, presented by staff, newsletter distribution,
parent/guardians, social media, as part of school curriculum, in health education

classes

Effectiveness

8. Would it be feasible within your organisation to collect data on outcomes to understand

whether a digital health prevention program was effective?

Adoption

9. Do you think there would be support within your organisation for a digital health
prevention program for adolescents? Why/why not?

10. Do you think staff within your organisation would offer this sort of program to
adolescents who come through? Why/why not?
Prompt: What sort of training or staff support do you think would be needed to
implement such a program?

11. What could be done to improve the uptake of a digital health prevention program for

adolescents?

Implementation

12. What do you think are the greatest strengths your organisation has for implementing
a digital health prevention program for adolescents?

13. What do you forecast to be the biggest barriers or challenges of implementing a digital
health prevention program for adolescents?
Prompt: What resources do you think your organisation would need to be able to

support the implementation of digital health prevention programs?

Maintenance
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14. How long do you think a digital health prevention program for adolescents should run
for?
Prompt: How often do you think a program such as this should be updated?
Prompt: Do you think that adolescents should be able to access these programs more
than once?
Prompt: Do you think your organisation would be willing to trial or pilot a digital health
prevention program? Why/why not?

15. What systems or support would your organisation need to collect data beyond the

research phase?

Questions for youth advocacy groups:

1. What does ‘digital health’ mean to you?
Prompt: What digital modalities do you think are most useful for health prevention?
2. What do you think the most important health prevention messages are for

adolescents?

Initiatives are defined as any health services or programs that are run routinely or periodically
or health resources that are publicly available
3. Can you think of any adolescent-specific health prevention initiatives that are currently
available? If yes, what are they?
Prompt: Do you think that a digital health prevention program would be complementary
to any existing health prevention initiatives you are currently running? (e.g. in-person
workshops) Why/Why not?
4. Prompt: How well do you think your organisation is doing with this initiative? Do you

have any data on this that you can share?

Reach
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5. How many adolescents do you think are currently reached by health prevention/digital
health prevention programs?

6. What percentage of adolescents do you believe can be reached through a digital health
prevention program?

7. Do you think adolescents would sign up for a digital health prevention program of their
own accord? Why/why not?

8. What do you think would be the best way(s) to get adolescents to sign up to a digital
health prevention program?
Prompt: Flyers, presented by staff, newsletter distribution, parent/guardians, social

media

Effectiveness

9. Are there any ways that your group would be able to assess whether a digital health
prevention program is effective?
10. What kind of youth involvement do you think is necessary for a digital health prevention

program to be effective?

Adoption

11. Do you think there would be support for a digital health prevention program from
adolescents? Why/why not?

12. Do you think staff within your organisation would suggest this sort of program to
adolescents who come through? Why/why not?

13. What kind of youth consultation could be done to improve the uptake of a digital health

promotion program for adolescents?

Implementation

14. What do you think are the greatest strengths your organisation has for implementing a

digital health prevention program for adolescents?
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15. What do you forecast to be the biggest barriers of implementing a digital health

prevention program for adolescents in either healthcare or community settings?

Maintenance

16. How long do you think a digital health prevention program for adolescents should run
for?
Prompt: How often do you think a program such as this should be updated?
Prompt: Do you think that adolescents should be able to access these programs more
than once?
Prompt: Do you think your organisation would be willing to trial or pilot a digital health
prevention program? Why/why not?

17. What kind of youth involvement strategies should be in place to maintain the relevance

and currency of digital health prevention programs?
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CHAPTER EIGHT: Discussion

This thesis explores the use of contemporary digital health interventions to improve
adolescent health and wellbeing outcomes. The outcomes advance the understanding of
adolescent health promotion in the digital era. Each chapter in this thesis has a specific
discussion on the findings of that chapter within the context of relevant research. This
chapter summarises the key findings and future directions arising from this thesis and

considers the strengths and limitations.

Overall, this thesis provides evidence to advance the use of digital technologies to improve
adolescent health and wellbeing in the digital era. Meta-analyses evidence found that there
was a small, yet non-significant positive effect of digital health interventions which target
health risk behaviours on improving the mental health or wellbeing of adolescents (Chapter
Two). In addition, in the qualitative study, adolescents reported an abundance and
complexity of preventive health information online. They desire preventive health information
that is appealing, credible, relevant, and actionable to improve behaviours which will improve
their health and wellbeing (Chapter Three). Chapters Four, Five, and Six describe the
application of this knowledge to design, develop, and recruit participants to a virtual,
randomised controlled trial that tested if a digital health intervention for adolescents
improved health and wellbeing (Health4Me). An iterative, mixed-methods study design
process was used to co-design a bank of text messages that were useful, acceptable, and
engaging for adolescents (Chapter Four). Chapter Five presented the randomised controlled
trial (RCT) protocol for the Health4Me study. Though the RCT remains ongoing with the final
participant follow-up due in October 2024, there are specific learnings already found through
the recruitment process and early implementation research with stakeholders to drive further

research in this important public health area. Chapter Six examined the recruitment of
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participants into the Health4Me RCT through various digital recruitment strategies, and
explores factors associated with non-participation. Digital recruitment was found to be low-
cost with the potential to increase trial participation, with social media being the most
effective. Finally, Australian stakeholders broadly supported digital health prevention
programs yet reported that existing initiatives were not fit for purpose. They provided unique
insights around the needs of future programs to ensure that they create public health impact

and can be implemented (Chapter Seven).

SUMMARY OF KEY FINDINGS

Key findings from this thesis identified that there is a need for digital health interventions to
take a holistic focus, adolescent and stakeholder engagement is crucial throughout the entire
research process, and digital health literacy and equity must be considered. The key findings

are discussed next in the context of the overall thesis.

A need for holistic digital health interventions

Evidence from chapters throughout this thesis demonstrated a need for digital health
interventions to take a holistic focus towards improving adolescent health and wellbeing. A
holistic focus means to provide support that looks at the whole person across domains of
mental, physical, emotional, spiritual, and social wellbeing (1). Results of meta-analyses in
Chapter Two found small yet non-significant positive effects of interventions on physical and
psychosocial quality of life, depressive symptoms, and anxiety among adolescents. Physical
activity and diet were the most targeted health risk behaviours among the included studies.
Though non-significant, there was a variety in outcome measures and intervention modes
which may have impacted on the overall study findings. In Chapter Four, text messages
which scored highly, focused on practical examples, elements other than physical health

(e.g. time management, ideas for socialising), and contained links. Adolescent views were
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favoured, and 131 text messages formed the text message bank: i) physical activity, ii)

nutrition, iii) mental health, iv) body image, v) media, and vi) climate change.

Taking evidence generated in Chapters Two, Three, and Four, an RCT of a co-designed
preventive text message intervention (Health4Me) to improve adolescents’ physical activity
and nutrition outcomes compared to usual care at 6-months was developed and tested for
effectiveness among 390 adolescents (12-18 years old). Chapter Five details the published
study protocol which incorporates co-primary outcomes of change in proportion of
participants meeting vegetable intake guidelines or change in moderate to vigorous physical
activity minutes per day. Important secondary outcomes for mental health and wellbeing
were also included as identified in Chapter Two (including quality of life, self-efficacy,
psychological distress, anxiety, and depressive symptoms). At the time of this thesis

submission, the RCT is ongoing, with the final participant follow-up due in October 2024.

Adolescent and stakeholder engagement is crucial throughout the entire research
process

It is essential that adolescents are engaged and satisfied with digital health interventions for
meaningful changes in key behaviours. In Chapter Two, studies included in the systematic
review showed limited reporting of intervention co-design with adolescents. Also, data on
intervention satisfaction, engagement, and adherence was poorly reported throughout the
included studies. Chapter Three explored adolescents’ perceptions on the use of
contemporary digital platforms for seeking preventive health information or advice.
Adolescents reported that the most helpful information was aesthetically appealing,
distributed by a credible and reliable source, and provided information which was both
relevant and actionable towards adolescents to improve health behaviours. They also

provided mixed views of current online preventive health information being able to positively
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change their health behaviours. When adolescents reported that advice was difficult to
maintain and incorporate into their daily life, this related to a negative change in their health

behaviours.

Using an iterative, mixed-methods study design, the Health4Me text message intervention
was co-designed with adolescents, health professionals, and researchers, including a
consumer partnership with an established youth advisory group (Chapter Four). The Health
Advisory Panel for Youth at the University of Sydney (HAPYUS) are 16 diverse, highly-
engaged adolescents (13-18 years old) from New South Wales, Australia, who serve a 12-
month term with the research team. In 2021-22, HAPYUS identified the top six health issues
for adolescents in relation to chronic disease prevention, which became the key content
areas for the Health4Me intervention. Their published perspective detailing these issues is
available in Appendix F. Allowing review of the text messages from both adolescents and
health professionals uncovered important differences between acceptability and
engagement. Importantly, the text message content was useful, acceptable, and engaging to
adolescents, evidence-based, and grounded in behaviour change techniques found to be
effective in previous systematic reviews. These findings aligned with adolescents’
perceptions for preventive information through contemporary digital platforms in Chapter

Three.

Finally, given the need to rapidly test and translate adolescent digital health interventions,
typical phase-based models of implementation (e.g., applying implementation theories or
frameworks to adopt evidence-based practice into usual care after it has demonstrated
effectiveness) have the potential to delay their implementation into usual care. Chapter
Seven explored stakeholders’ perspectives and revealed that existing digital health initiatives

were seen as not-for-purpose, and therefore this hindered their widespread implementation.
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Success of future digital health prevention programs relies on their co-creation with
adolescents, consideration of digital health equity in their development, and addressing
larger system-level factors which may affect their implementation. Given the unique and
diverse views that stakeholders can bring, engaging them and adolescents throughout the
research process is essential to translate digital health prevention programs into health

systems and community settings.

Digital health literacy and equity must be considered

This thesis has shown that adolescents are accessing preventive health information across a
variety of digital platforms, and it is crucial that digital health literacy and equity are
considered in intervention development. In Chapter Two, the included studies used diverse
digital health delivery methods including text messaging, mobile applications, websites,
email, or a combination of these. In Chapter Three, qualitative data revealed that
adolescents search for information both actively through websites (e.g., Google or YouTube)
and passively (e.g., social media, mobile applications). The Health4Me intervention
(Chapters Four and Five) was delivered via text messages, aiming to be accessible to
adolescents across Australia, without the need for an internet connection to receive the
intervention. In addition, the average readability score for the intervention was suitable for a
seventh grade reading level (12-13 years old). However, the Health4Me study is a virtual
clinical trial, meaning there are no physical sites for recruitment, and therefore digital
recruitment strategies were examined in detail to understand whether methods were

equitable.

Recruitment for the Health4Me study was completed in March 2024, with the target sample
size of 390 adolescents reached in just over 12 months. Recruitment materials can all be

viewed in Appendix C. Across all recruitment methods, 2369 expressions of interest to take
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part in the Health4Me study were received. The total cost per participant enrolled was low
(AUD 3.89). The most effective recruitment method was through social media (specifically
Meta, which includes Instagram and Facebook), with broad reach and the potential to
increase participation, including hard-to-reach populations. However, during the screening
phase, statistical analysis demonstrated that there were differences in characteristics
between those who did and did not enrol in the study in terms of gender and recruitment
method. Regarding gender, fewer people who identified as male and more individuals who
reported their gender as 'Other' enrolled in the study than expected than by chance alone.
For recruitment method, fewer participants enrolled through Instagram and more enrolled
through other methods (e.g., known networks) than expected by chance alone. These
results demonstrate the need to explore future digital recruitment strategies which are more
effective for people who identify as male and explore issues around trust of health

information on social media.

IMPLICATIONS FOR ADVANCING ADOLESCENT HEALTH IN THE DIGITAL ERA
Today’s generation of adolescents are the largest generation in history, with 18% of the
current Australian population aged 10 to 24 years old (2). With this large and unique
population group comes the need to support their health to live long and productive lives and
thrive in society in the context of good health and wellbeing (3). Digital technologies are
ubiquitous among this population group, allowing the ability to harness them to support and
improve adolescent health and wellbeing. This thesis identified specific focus areas that
must be considered for digital health prevention interventions to be effective long-term, and
implemented into usual care, including the need for meaningful adolescent engagement,
shifting the focus to adolescent wellbeing, potential harms of using digital technologies, and

progress required to enhance adolescent wellbeing in the digital era.

220



Meaningful adolescent engagement

The benefits of adolescent engagement in health research are well-documented and can be
attributed to the adolescents themselves and the research (4). Benefits to adolescents in
HAPYUS have been well documented. The research team conducted a 12-month mixed-
methods evaluation of adolescents’ participation on their leadership skills and perceptions
related to chronic disease prevention research (5). This study found that adolescents within
the youth advisory group increased in leadership and life skills scores over 12-months.
Furthermore, three key themes related to their participation were identified: influence (power
to affect change), empowerment (confidence in skills and knowledge), and contribution
(active contributors to health research). A thorough process evaluation established that
enablers to adolescent engagement included flexibility, accessible delivery, skill
development, and supportive adult facilitators. However, barriers were also identified
including time and limited face-to-face components (5). The research team identified key
learnings for establishing and facilitating a youth advisory group with the need for flexibility in
working style, the importance of redefining power dynamics of working with adolescents, and
challenging traditional research structures (Appendix F) (6). HAPYUS was informed by
Youth Participatory Action Research Principles (7), which is a process-focused framework
for adolescent engagement in research (8). Despite this, through redefining power dynamics
throughout the process and challenging research structures, HAPYUS were able to
meaningfully engage in chronic disease prevention research with associated impacts

(Appendix F) (9, 10).

The evaluation of benefits to the research are ongoing. In Chapter Six, we observe that
recruitment resulted in 100% of the sample size for the Health4Me study (n=390) reached in
just over 12 months. Recruitment periods of adolescents to prevention clinical trials have
been known to take nearly four times as long (11). However, there were differences found in

screening characteristics for the recruitment method where less eligible participants enrolled
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through Instagram than expected through chance alone. Hypothesised reasons for this
include that adolescents are acutely aware of how their personal data is being used and
looking for credible and reliable sources of preventive health information (Chapter Two). This
will be further explored in the process evaluation for the Health4Me study, by analysing

overall retention rates and focus group data from intervention participants.

Despite current guidelines, theories, models, and frameworks on adolescent engagement
identified from the literature, they are often narrow in scope and context-specific, leading to a
field of research that is still evolving (8, 12). It is also recognised that power imbalances and
structural factors can prevent meaningful adolescent participation (13). To enhance
meaningful adolescent engagement, there is a need for researchers to conduct rigorous
evaluations such as described earlier to advance this field of research. The Lansdown-
UNICEF Conceptual Framework provides key outcomes for measuring adolescent
participation and is a good starting point to design evaluations of adolescent engagement
(14). There is also the need for a shift towards institutional barriers, rather than individual
factors, to enhance meaningful adolescent engagement. Adult-centred institutions have a
responsibility to share power with adolescents by allowing them to have a voice and platform
to share their experiences as adolescents of today. It is only with meaningful adolescent
engagement that digital technologies can be co-created to effectively improve adolescent
health and wellbeing. In 2021, the WHO published a framework for planning, developing,
and implementing digital health solutions with and for young people. This framework
provides guidance through both ideas and resources to co-create meaningful adolescent
digital health solutions (15). Combining frameworks for adolescent engagement and youth-
centred digital health interventions with a rigorous evaluation of their involvement will allow

meaningful investment to improve adolescent health outcomes.
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Shifting the focus to adolescent wellbeing

Adolescent wellbeing has been gaining significant global attention throughout the course of
producing this thesis. Global organisations are calling for urgent investment, with the cost of
inaction modelled at USD 4.1 trillion (16). Wellbeing is defined as adolescents have the
support, confidence, and resources to thrive in contexts of secure and healthy relationships,
realising their full potential and rights (1). The Adolescent Wellbeing Framework proposes
five interconnected domains which allow for a holistic perspective: (i) good health and
optimum nutrition; (ii) connectedness, positive values, and contribution to society; (iii) safety
and a supportive environment; (iv) learning, competence, education, skills, and
employability; and (v) agency and resilience (1). Emerging research demonstrates
associations between wellbeing and chronic disease outcomes in adulthood, such as
cardiovascular disease (17, 18). The importance of wellbeing as a measure of adolescent
health has also been reflected in the Adolescent Health Indicators, recommended by the
Global Action for Measurement of Adolescent Health (19). However, in Chapter Two, none
of the studies measured wellbeing as an outcome. Thus, there lies potential for future digital

interventions to focus on enhancing wellbeing as an overall measure of adolescent health.

Chapter Two revealed that potential exists for preventive digital health interventions to
improve mental health or wellbeing outcomes among adolescents due to the shared nature
of risk and protective factors (e.g., physical activity, optimum nutrition). High-quality
emerging evidence supports these findings. A cluster RCT of a school-based lifestyle health
behaviour change intervention (Health4Life) among 6,639 Australian adolescents
demonstrated short-term benefits of the intervention to improve both psychological distress
and depressive symptoms (20). Similarly, longitudinal analysis of the same data revealed
health-promoting behaviours are associated with reduced psychological distress and harmful
behaviours are associated with increased psychological distress (21). Further evidence from

a RCT among 279 Belgian adolescents of the #LIFEGOALS intervention to promote healthy
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lifestyles and mental health found mixed results on health behaviours and mental health with
beneficial effects on physical activity, sedentary behaviour, sleep quality, and mood (22).
The authors highlight the importance of intervention engagement and contextual factors
(e.g., COVID-19 measures) which impact upon their findings. Digital tools for mental health
promotion have also shown small but promising effects in improving wellbeing outcomes in a
recent meta-analysis (23). Thus, these results support the need for a shift to focus on
enhancing wellbeing for both mental health and chronic diseases. Future digital interventions
should aim to enhance wellbeing across all five domains of the Adolescent Wellbeing
Framework (1). However, contemporary influences, including rapid technological changes
and a changing policy landscape with regards to social media, are having significant effects
on the health and wellbeing of adolescents, making progress to enhance adolescent

wellbeing difficult.

Barriers of using digital technologies to enhance adolescent wellbeing

To ensure all adolescents can benefit from digital technologies to support and improve their
health and wellbeing, potential harms must be examined and solutions to overcome them
identified (24). Within this thesis, it has been demonstrated that social media plays a
significant part in adolescents’ lives and can be both a positive and negative source of health
information. In Chapter Three, adolescents outlined how they passively receive health
information through feeds on their social media platforms, either by following people directly
or through algorithms which present targeted content to them. In Chapter Four, adolescents
identified the impact of social media as one of their top health concerns, which became a
key content area for the Health4Me intervention (Chapter Five). In Chapter Six, the
evaluation of social media advertisement data to recruit adolescents to the Health4Me study
demonstrated that there is potential to increase reach and access to participants who may
not otherwise take part in research. Social media can be harmful to adolescent health. A

systematic review demonstrated that across four domains of social media (time spent,
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activity, investment, and addiction), all correlated with depression, anxiety, and psychological
distress (25). However, other research has also demonstrated that the use of social media
can be both beneficial and harmful, depending on the levels of use (26). In Australia, current
political discourse suggests bipartisan support to raise the age of social media citizenship to
16. This temporary solution would not allow adolescents to learn or manage their exposure
to harmful content on social media, which will exist whether adolescents are in this space or
not. Different approaches are needed, which aim to optimise benefits and minimise harms to

support today’s adolescents to navigate social media with appropriate safeguards in place.

Challenges to providing credible and reliable information to adolescents persist as the digital
world is highly unregulated. High-quality, accessible services to support and improve health
and wellbeing through digital platforms are important to adolescents. This can be seen
through global initiatives, such as the 1.8 Billion Young People for Change Campaign (27).
However, commercial actors (e.g., big food companies, online health influencers) have
capitalised on the vulnerability of adolescents to sell unhealthy products and services via
digital platforms and use contemporary marketing strategies which are detrimental to their
health and wellbeing (28). Concerningly, there is limited current regulation around marketing
and advertising on digital platforms. In 2022, the Australian Therapeutic Goods
Administration updated its code to establish restrictions for the advertisement of therapeutic
goods including supplements, vitamins, protein powders, and other medical and health-
related products (29). Yet, influencer generated weight loss and physique-related content
remains popular on Instagram (30). As a result, adolescents are exposed to misinformation,
which poses significant threats to health promotion and health equity (31). Adolescents want

to be protected in the digital world, but not have their access restricted (32).
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Stronger governance around digital platforms is needed to keep adolescents safe in the
online world (3). By the time a person reaches their 13" birthday, an estimated 72 million
data points on them will have been collected (33). Internet and social media use leaves
behind a digital footprint, which can impact both the health and wellbeing of adolescents
through targeted advertising, risk of privacy breaches, and affect personal safety and future
employability (34). As the use of artificial intelligence (Al) grows among adolescents on
platforms such as ChatGPT and Meta Al, these risks are only likely to increase. Advances in
Al also creates new opportunities for digital health interventions to deliver personalised
preventive health and wellbeing information to adolescents (35). Yet adolescents have
concerns around the use of Al tools such as chatbots to deliver such information, due to
misinformation and privacy of data collected (Appendix F) (36). Current governance of digital
technologies to support adolescent health and wellbeing have fallen behind their innovation
and the private sector. Though potential harms have been identified, these can be overcome

through multisectoral action.

Progress required to enhance adolescent wellbeing in the digital era

Globally, adolescents are among the highest users of digital technologies (37). The way in
which adolescents engage and interact with digital environments depends on their digital
health literacy level and their social determinants. To overcome potential harms, adolescents
require both education and regulation to keep them safe in digital environments. In addition,
the equity of digital health interventions must be considered in their design and development

to ensure that digital health interventions do not widen the ‘digital divide’.

Evidence has shown that adolescents require improvement of their digital health literacy to
be able to safely and effectively use digital technologies (38). While many studies within the

literature make this recommendation, studies which develop education to improve the digital
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health literacy of adolescents are limited. A clinical trial among adolescents that aimed to
improve digital health literacy reported that education must be made personally relevant to
adolescents, to enhance engagement and efficacy (39). While elements of digital literacy are
embedded into the Australian curriculum as taught through schooling, the education is not
co-designed with adolescents. Co-design may improve the relevance and impact of
educational programs, with adolescent views and experiences at the centre of the program.
Embedding co-designed educational programs to enhance digital health literacy and
measuring this within digital health interventions is essential to equip adolescents with the

skills needed to navigate online spaces safely and equitably (40).

Enhancing governance and regulation of digital technologies requires a multisectoral
approach. In Australia, the eSafety Commissioner is the independent regulator for online
safety, a world-first initiative (41). They also have established a youth council for young
people (13-24 years old) to share insights about online safety with eSafety and the
government. While this is a progressive measure by the Australian government to keep
adolescents safe online, technology companies also have a responsibility to remove
misinformation from their platforms and have transparency around what data is collected and
where it is stored. The WHO has started the ‘Fides’ initiative to counteract the spread of
health-related misinformation and content on social media. While this is a positive step,
social media companies also have a responsibility to provide regulation of harmful content

and algorithms to protect adolescents online, which has not yet been realised.

To ensure progress with improving adolescent health and wellbeing in the digital age, the
equity of digital health interventions must be considered (42). It is important to recognise that
the ‘digital divide’ exists, which commonly mirrors socioeconomic divides (43). In Chapter

Seven of this thesis, stakeholders recognised that digital health equity must be considered
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for successful implementation of digital health prevention programs for adolescents. A recent
systematic review demonstrated that most digital health interventions for adolescents do not
consider factors that can affect access and engagement and, among those that did, limited
strategies were implemented to address these factors when identified (44). However, the
equity of digital health interventions goes beyond factors such as access and engagement.
The digital determinants of health are a novel construct, which detail how the design,
implementation, and use of technology interact with the social determinants of health,
considering both elements of health equity and digital health adoption (45). Thus, the digital
determinants of health are defined as technological factors that are incorporated to provide
affordable, accessible, and quality care, to enhance engagement and experience (45).
Future development of digital health prevention interventions must consider the digital
determinants of health, to ensure that services are equitable and do not widen existing

disparities in healthcare.

FUTURE DIRECTIONS

There is scope to focus future research efforts in developing new or optimising existing
adolescent digital health interventions. Through meaningful adolescent and stakeholder
engagement, governance to protect adolescents’ safety in the digital world and creation of
equitable digital health interventions, there is potential to improve adolescent health and
wellbeing. Future research must examine whether digital health interventions and programs
that target adolescent health and wellbeing are considering the digital determinants of health
in their development and design. This consideration is essential to ensure that interventions
and programs do not widen the digital divide and will likely be effective in the long-term for
improving health and wellbeing of all adolescents. Through systematic reviews of the
literature and ongoing evaluation and monitoring of current programs, this research will
enable us to understand whether available interventions and programs are equitable and

have the capacity to improve the health and wellbeing of all adolescents.
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The Health4Me RCT is ongoing with the final participant follow-up in October 2024 and
primary and secondary outcomes expected in 2025, along with a complete process
evaluation to understand acceptability, utility, and engagement with the intervention. Early
implementation work in Chapter Seven provides scope for optimisation of the Health4Me
intervention. Optimisation is defined as ‘a deliberate, iterative and data-driven process to
improve a health intervention or its implementation to meet stakeholder-defined public health
impacts within resource constraints’ and had the potential to improve intervention impact
(46). Further research combining efficacy and process evaluation data will aim to enhance
the Health4Me intervention design, delivery, and equity, in collaboration with adolescents.
While engaging adolescents meaningfully throughout the entire research progress is crucial,
other key stakeholders (e.g., adults, institutions, and governments) must also take
responsibility to ensure adolescent voices are upheld, in line with their rights. Therefore, it is
essential to understand what existing digital preventive health interventions are available for
adolescents across Australia, and how a co-designed intervention such as Health4Me could
be effectively implemented into healthcare or community settings. Given the complexity of
the Australian health system, which operates across different jurisdictions, a systems-
thinking approach would be beneficial (47). This would require working with stakeholders
and adolescents to co-design implementation strategies to deliver digital preventive

interventions which benefit adolescents now and into the future.

STRENGTHS AND LIMITATIONS

This thesis provides comprehensive and thorough evidence across six results chapters to
advance adolescent health promotion in the digital era. There are several identified
strengths. Qualitative study designs captured views of both adolescents (Chapters Three
and Four) and stakeholders (Chapter Seven) regarding the design and implementation of

digital health prevention interventions. The rigor in these qualitative and mixed-methods
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studies limits potential bias, with best-practice methods and reporting used throughout. In
addition, these chapters provide rich insights into adolescents’ and stakeholders’ views and
experiences that would not otherwise be found in the literature. High-quality quantitative
studies (Chapters Two and Six) provide reliable and statistically valid results. Where
statistical tests were used, methods and outcomes were discussed with statisticians to
ensure that tests were applied correctly, and interpretation was correct. The findings from
Chapters Two, Three, and Four have already been practically applied to form the Health4Me
digital intervention (RCT protocol presented in Chapter Five). In addition, all studies within
this thesis were designed with consideration to the most current strategies and guidelines
from the Australian government. For example, the research aligns with the National Action
Plan for the Health of Children and Young People and the National Preventive Health
Strategy. Outcomes from the Health4Me intervention are also aligned with the Australian
Physical Activity and Dietary Guidelines. Aligning the research with national strategies and

guidelines enhances the relevance of the research and will support future implementation.

Each chapter of this thesis provides a thorough discussion of the findings in the context of
the most up-to-date literature at the time each study was published. However, digital health
is a rapidly evolving field and while peer-reviewed publications within this thesis referenced
up-to-date literature at the time of publication, some references are now out of date.
Additionally, policy and advertising changes on social media platforms are rapidly updated
and therefore some of these may have been updated over the course of producing this
thesis. Every effort has been made to reference the most up-to-date literature in unpublished
chapters. In addition, this thesis had further limitations in relation to generalisability,

measurement, and digital health literacy.
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Apart from Chapter Two, all studies within this thesis were undertaken in Australia. Even in
Chapter Two, most of the studies included were conducted in high-income countries. Thus,
the results of this thesis are predominantly limited to the Australian context but may have
applicability to other high-income countries. Emerging research has suggested key aspects
to consider in the development of adolescent digital health promotion tools in LMICs
including: (i) addressing the digital divide; (ii) engaging the target population to respond to
their specific needs given economic, cultural, and social contexts; (iii) monitoring the quality
and impact of digital tools over time; and (iv) improving technology governance (48). Many of
these findings from LMICs are similar to the findings within this thesis. Chapter Four
successfully engaged adolescents to co-design a digital health prevention intervention.
Chapter Seven saw stakeholders recognise the need to address digital health equity for
successful implementation of adolescent digital health prevention programs, and the need
for system-level factors to be addressed, including monitoring and evaluation of digital tools.
Given the findings of this thesis are similar to published studies from LMICs, there is
potential that this work may be applicable to other contexts if adolescents are meaningfully

engaged throughout the process.

Historically, there has been a lack of comprehensive indicators to measure adolescent
health outcomes. This has been a critical gap for advancing adolescent health agendas
globally (49, 50). This finding was mirrored within this body of work. In Chapter Two it was
noted that there were a variety of outcome indicators used to measure mental health and
wellbeing outcomes and was an identified limitation due to the variation in measurements.
The findings from this work were used to inform outcomes collected in the Health4Me RCT
(Chapter Five). Considerable progress has been made in this space with the recent launch
of the adolescent health indicators, which give global guidance to improve measurement of
adolescent health. The indicators span a range of adolescent health issues including

physical health, mental health, sexual and reproductive health, and social wellbeing (19).
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Future use of these indicators will assist with driving the global agenda to improve the health

and wellbeing of adolescents now and in the future.

Chapters Three, Four, Five, and Six all recruited and took place in the digital environment,
and thus it must be acknowledged that individuals with lower digital health literacy skills may
not be represented within this body of work. Chapter Three, Four, and Five all recruited via
social media. Focus groups from Chapter Three took place on Zoom teleconference,
Chapter Four used an online survey, and Chapter Five used online surveys for data
collection and the Health4Me intervention was delivered via text messaging. eHealth literacy
status was measured as part of the Health4Me RCT (Chapter Five), and this outcome will be
available once the study is completed. Chapter Six aimed to evaluate factors associated with
non-participation in the Health4Me RCT from various digital recruitment strategies and did
uncover that recruitment method was significant with fewer participants enrolling through
Instagram and more enrolling through other methods (e.g., known networks) than expected
by chance alone. Regardless, there is a need to enhance the digital health literacy skills of
all adolescents through co-designed educational programs (40) for digital health prevention

programs to be successful long-term.

CONCLUSIONS

Adolescents today remain at risk of developing non-communicable diseases in the future
unless there is dedicated investment in them as a unique population group. To progress,
meaningfully engaging with adolescents to develop solutions to improve health and
wellbeing which meet their needs are required. Whilst adolescent health is gaining attention,
for example through the Global Forum for Adolescents, urgent accessible solutions are
needed. Overall, this thesis provides evidence to support the use of digital health

interventions to improve adolescent health and wellbeing by targeting protective factors such
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as nutrition and physical activity. It also provides evidence from both adolescent and
stakeholder perspectives to ensure that digital health prevention information can be
successfully implemented. Future research is needed to analyse outcomes from the
Health4Me RCT and conduct a thorough process evaluation to understand the acceptability,
utility, and engagement with the intervention. Combining these with the findings from this
thesis will define priorities for intervention optimisation and a future implementation trial with

long-term follow-up.
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Appendix A — Good Clinical Practice and Motivational Interviewing Certificates
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Appendix B — DIGITALIZE Study Ethics Approvals and Participant Information and

Consent Forms

THE UNIVERSITY OF Research Integrity & Ethics Administration
SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Wednesday, 30 September 2020

Dr Stephanie Partridge
Westmead Clinical School: Medicineg; Faculty of Medicine and Health

Email: stephanie.partridge@sydney.edu.au

Dear Stephanie,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

| am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 20201613

Project Title: Digital sources of lifestyle health information for adolescents living
in the generation z era: Study protocol for a cross-sectional online
survey

Authorised Personnel: Partridge Stephanie; Armstrong Matthew; Halim Nicole; Jia Si;
Mandoh Mariam; Phongsavan Philayrath; Raeside Rebecca;
Redfern Julie;

Approval Period: 30 September 2020 to 30 September 2024

First Annual Report Due: 30 September 2021

Documents Approved:
Date Uploaded | Version Number Document Name
23/09/2020 Version 3 PIS clean
11/09/2020 Version 2 Consent form clean
11/09/2020 Version 2 Frotocol clean
11/08/2020 Version 2 Advertising clean
11/08/2020 Version 2 Main survey
11/08/2020 Version 2 Participant details survey

Condition/s of Approval
= Research must be conducted according to the approved proposal.

= An annual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

= You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:
* Serious or unexpected adverse events (which should be reported within 72 hours).
# Unforeseen events that might affect continued ethical acceptability of the project.

= Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

= Personnel working on this project must he sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

= Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

Research Integrity & Ethics Administration T+61 2 0038 9181 ABN 15 211 543 454
Ressarch Portfolic E human ethicsi@sydney edu.su e
Level 3, F23 Administration Building W sydney.edu.awethics

The University of Sydney

NSW 2008 Australia
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« Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

= FEthics approval is dependent upon ongoing compliance of the research with the Nafional Staterment
on Ethical Conduct in Human Research, the Ausiralian Code for the Responsible Conduct of
Research, applicable legal requirements, and with University policies, procedures and govemance
requirements.

* The Ethics Office may conduct audits on approved projects.

= The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
abhove.

This letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Associate Professor Helen Mitchell
Chair
Human Research Ethics Committee (HREC 1)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
Mational Health and Medical Research Council's (NHMRC) MNational Statement on Ethical
Conduct in Human Research (2018) and the NHMRC's Australian Code for the Responsible
Conduct of Research (2018)

Page 2 of 2
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T Research Integrity & Ethics Administration
= ﬂ 7 SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Monday, 5 July 2021

Dr Stephanie Partridge
Westmead Clinical School: Medicine; Faculty of Medicine and Health

Email: stephanie_partridge@sydney edu.au

Dear Stephanie,

Your request to modify this project, which was submitted on 15 June 2021, has been considered.

After consideration of your response to the comments raised, this project has been approved to
proceed with the proposed amendments.

Protocol Number: 2020/613
Digital sources of lifestyle health information for adolescents living in
Protocol Title: the generation z era: Study protocol for a cross-sectional online survey
and qualitative study
Annual Report Due: 30 September 2021
Documents Approved:
Date Uploaded | Version Number | Document Name
28/06/2021 Version 2 DIGITALIZE Study Protocol Version 2 28 June 2021_CLEAN
28/06/2021 Version 2 DIGITALIZE Study Focus Group Discussion Guide CLEAN
15/06/2021 Version 1 DIGITALIZE Study Consent form Phase 2
15/06/2021 Yersion 1 DIGITALIZE Study Participant Demographics Survey
15/06/2021 Yersion 1 DIGITALIZE Study Participant Information Sheet Phase 2
16/06/2021 Yersion 1 DIGITALZE Study - Recruitment Advertising Phase 2

Please contact the ethics office should you require further information.

Sincerely,

Associate Professor Stephen Fuller

Chair
Modification Review Committee Chair (MRC 1)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
Mational Health and Medical Research Council’s (NHMRC) MNational Statement on Ethical
Conduct in Human Research (2018] and the NHMRC's Australian Code for the Responsible
Conduct of Research (2018)

Research Integrity & Ethics Administration T +61 2 0036 0181 ABN 15 211 513 464
Research Portiolio E human.ethicsi@sydney.edu.au EFSCOR e
Level 3, F23 Administration Building W sydney.edu aulethics

The University of Sydney

NSW 2008 Australia
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THE UNIVERSITY OF Westmead Applied Research Centre

SYDNEY Faculty of Medicine and Health

ABN 15 211 513 464

Dr Stephanie Partridge Acacia House
NHMRC/National Heart Foundation Research Westmead Hospital
Fellow The University of Sydney

NSW 2145 AUSTRALIA

Telephone: +61 2 8890 8187

Email: stephanie.partridge@sydney.edu.au
Web: http://www.sydney.edu.au/

Participant Information Sheet - The DIGITALIZE Study Phase 2

Who is running the study?

This survey is being conducted by researchers from The University of Sydney. Our names are
Stephanie Partridge, Nicole Halim, Julie Redfern, Philayrath Phongsavan, Matthew
Armstrong, Rebecca Raeside, Mariam Mandoh, Sisi Jia and Karice Hyun.

Nicole Halim designed the survey as the basis of the degree of Master of Public Health at The
University of Sydney and Matt Armstrong is conducting this study as the basis for the degree
of Honours of Applied Medical Science at The University of Sydney. Both will take place under
the supervision of Dr Stephanie Partridge.

What is this study about?

We want to hear from young people about their thoughts and experiences with getting digital
health information. We are doing a focus group, as a follow-up to the survey to find out more
about how young people, 13-18 years old search for lifestyle health-related information online.
The focus group includes questions about your digital health information seeking behaviours
on social media, apps, websites and streaming services.

Who can take part in the study?

To participate in this survey, you need to:
o Be aged between 13 and 18 years old
e Live in Australia
e Have searched for online health information at least once per month in the last 3
months;

The focus group will take about 45 minutes to complete. It asks you about your opinions on
the digital platforms that you use to access lifestyle health-related information online. Your
responses will remain strictly confidential within the focus group and you will be de-identified
in any published findings.

At the end of the focus group, you will receive a Gift Voucher, valued at $20.
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If you have any questions, please contact Stephanie from the research team at
stephanie.partridge@sydney.edu.au.

The University of Sydney Ethics Approval Number: 2020/613.

Would you like to see additional details about the study?
o Yes
o No

Additional Information: The DIGITALIZE Study

This additional information tells you what we will ask you to do if you decide to join the study.
Knowing what is involved will help you decide if you want to take part in the research. Please
read it carefully so that you can make up your mind about whether you want to take part.

Do | have to be in the study? Can | withdraw from the study once I've started?

The focus group is completely voluntary. You can decide if you want to take part in it or not.
Participation is completely up to you. You can stop at any time without giving a reason.

If you withdraw from the focus group after it has started, any contribution to the discussion
prior to withdrawal will not be able to be removed from the recording and/or written transcript.

What will the study involve for me?

If you decide that you want to be in our study, we will ask you to do these things:
e Complete one online 45-minute focus group via Zoom (Zoom Video
Communications, Inc) about how, where and why you search for lifestyle
health-related information online

When we ask you questions, you can choose to contribute to the group discussion. If you don’t
want to contribute or feel that you don’t have anything else to express, that’s okay.

What will happen to information about me that is collected during the study?

By providing your consent, you are agreeing to us collecting personal information about you
for the purposes of this research study. Your information will only be used for the purposes
outlined in this Participant Information Statement, unless you consent otherwise.

The focus group will involve a brief introduction of the group participants at the beginning. All
responses and discussion in the focus group will be kept confidential within the group. We will
only request your contact details at the end if you want to:

* Receive your gift voucher
* Want to know about the study results once it is finished
 Be willing to be contacted for future research

However, these details are kept separate from the focus group and will not be linked in any
way to the answers you provide.
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All the information you provide to us during the study will be kept confidential and stored
securely and your identity/information will be kept strictly confidential. We will write a report
about the study, which may be published later and key findings from the report shared on
social media. However, we will not mention your name anywhere in the report or key findings
on social media, and no one will know that you took part in the study

How long will the study take?

The focus group will take about 45 minutes to complete.

Are there any benefits associated with being in the study?

By participating in the study, you will be helping us do our research which focuses on
adolescent health. There are no direct benefits from participating in the survey. However, by
taking the survey you will be reimbursed for their time with a $20 Gift Voucher for The Iconic
or JB Hi-Fi.

Are there any risks or costs associated with being in the study?

This study will take up some of your time, we do not expect that there will be any risks or costs
associated with taking part in this study. Questions relating to lifestyle behaviours and social
media may be sensitive to some young people. If any of these questions make you feel
distressed or upset, we recommend that you stop the focus group at any time. We will open
up a private break-out room on Zoom with a member of the research team and we will
recommend you first contact your General Practitioner. Here are other contacts you can talk
to and websites you can access if you feel distressed or upset, if that is what you want to do.

Kids Helpline: T: 1800 551 800 W: kidshelpline.com.au

The Butterfly Foundation: T: 1800 334 673 W: thebutterflyfoundation.org.au
ReachOut: W: au.reachout.com
HeadSpace: W: headspace.org.au

Can | tell other people about the study?

Yes, you are welcome to tell other people about the study.

What if | have any questions or would like further information about the study?

If you have any questions about the study, you can ask us or your family or someone else who
looks after you. If you want to, you can call Stephanie Partridge on +61 2 8890 8187.

Will | be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us
that you wish to receive feedback by at the end of the survey, which asks you if you would like
to receive a summary of the study results. If you answer ‘Yes’, when we finish the study, we
will tell you what we learnt by emailing you a one-page summary. If you select ‘Yes’, you will
receive this feedback after the study is finished.
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What if | have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people called
a Human Research Ethics Committee (HREC). The ethical aspects of this study have been
approved by the HREC of the University of Sydney 2020/613. As part of this process, we have
agreed to carry out the study according to the National Statement on Ethical Conduct in
Human Research (2007). This statement has been developed to protect people who agree to
take part in research studies.

If you are not happy with how we are doing the study or have any complaints about the way
the study is conducted, then you or the person who looks after you can contact the university
using the details outlined below. Please tell them the study title and protocol number.

= Call the university on +61 2 8627 8176 or
=  Write an email to human.ethics@sydney.edu.au
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THE UNIVERSITY OF Westmead Applied Research Centre

SYDNEY Faculty of Medicine and Health

ABN 15 211 513 464

Dr Stephanie Partridge Acacia House
NHMRC/National Heart Foundation Research Fellow Westmead Hospital
The University of Sydney

NSW 2145 AUSTRALIA

Telephone: +61 2 8890 8187
Email:
stephanie.partridge@sydney.edu.au
Web: http://www.sydney.edu.au/

Participant Consent Form - The DIGITALIZE Study Phase 2

You should only consent to being in the study once you have read and understood what the
study is about, and you want to be in it. If you do not want to participate in our study, select
“no” in the form below.

In giving my consent | state that:

¢ | understand the purpose of the study, what | will be asked to do, and any risks/benefits
involved.

| have read the Participant Information Sheet and my questions have been
answered by either the Participant Information Sheet, my parent/guardian or the
researchers and | am happy with the answers.

| understand that being in this study is completely voluntary and | do not have to take
part. My decision whether to be in the study will not affect my relationship with the
researchers or anyone else at the University of Sydney now or in the future.

| understand that | can withdraw from the study at any time by stopping the online focus
group.
| understand that my responses cannot be withdrawn once the focus group has started,

as they are anonymous and therefore the researchers will not be able to tell which
one is mine.

| understand that personal information about me that is collected over the course of
this project will be stored securely and will only be used for purposes that | have
agreed to.

| understand that the results of this study may be published, and that publications will
not contain my name or any identifiable information about me.

| am providing consent

o Yes
o No
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Appendix C — Health4Me Study Ethics Approvals, Participant Information and Consent

Forms and Recruitment Materials

THE UNIVERSITY OF Research Integrity & Ethics Administration
+ SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Thursday, 30 June 2022

Dr Stephanie Partridge
Health Sciences; Faculty of Medicine and Health
Email: stephanie_partridge@sydney.edu.au

Dear Stephanie,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

After consideration of your response to the comments raised your project has been approved.

If your research project is a clinical trial and is being sponsored by the University or is o be conducted
on a University of Sydney site, you must comply with additional University govemnance requirements
prior to commencing your Clinical Trial.

Protocol Number: 20221402
Health4Me: A community-based text message intervention to
Protocol Title: improve adolescent physical and mental health outcomes via
primary care
i Partridge Stephanie; Figtree Gemma Alexandra; Gallagher Robyn;
Authorised Persons: Hackett Maree; Hyun Karice; Kang Melissa; Raeside Rebecca;
Redfern Julie; Steinbeck Katharine (Kate); Mihrshahi Seema;
Approval Period: 30/06/2022 to 30/06/2026

First Annual Report Due: J0/06/2023

Documents Approved:

Date Uploaded |Version Number Document Name

23/06/2022 Version 1 HEALTH4ME_RCT Phase 2 PICF Young Person_V1 23062022_CLEAN
23/06/2022 Version 1 HEALTH4ME_RCT Phase 2 PICF Parent Guardian_W1 23062022_CLEAN
23/06/2022 REDCap_Phase 1_DemographicsPro_HEALTH4METextMass
23/06/2022 REDEap Phase 2 Demographics HEALTH4MERCT
23/06/2022 Slandard Operating Fr'n-c;:i-u-ra_nﬁlssesslnq ‘\weight Status
23/06/2022 REDCap_Phase 1_Demographics_HEALTHAMETextMess
22/04/2022 Phase 2 - Anxiety Questionnaire

22/04/2022 Phase 2 - Physical Activity

22/04/2022 Phase 2 - Demegraphics Survey

22/04/2022 Phase 2 - Form 4 &-Manth Follow-Up

22/04/2022 Version 1 Phase 3 - Focus Group Discussion Guide

22/04/2022 Phase 2 - Food Insecurity Questionnaire

22/04/2022 Phase 2 - Eating Disorder Screening

22/04/2022 Phase 2 - Psychological Distress Questionnaire
22/04/2022 Phase 2 - Depressien Questionnaire

22/04/2022 Phase 2 - Self-efficacy Questionnaire

22/04/2022 Phase 2 - Australian Eating Survey

22/04/2022 Phase 2 - Form 5 Process Evaluation

22/04/2022 Phase 2 - Form 3 Baseline

22/04/2022 Phase 2 - Form 2 Contact Details

22/04/2022 Phase 2 - Form 1 Screening

22;04.;2.61:-2 Version 1 Phaze 2 Referl;l Letter - Eating Disorder

Research Integrity & Ethics Administration T +61 2 9036 8161 ABM 15 T11 512 484
Research Portfolio E human. ethicsi@sydney.eduwau AT A

Level 3, F23 Administration Building W sydney.edu.aulethics

The University of Sydney

MNSW 2008 Australia
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22f04/2022 Phase 2 - Social Media Advertising Images
22/04/2022 Version 1 Phase 2 - Social Media Advertising
22f04/2022 Version 1 Phase 1 PICF - Young Person
22/04/2022 Version 1 Phase 1 PICF - Parent Guardian
22/04/2022 Version 1 Phase 1 PICF - Experts

22/04/2022 Version 1 Hezlth4Me Protocol

22/04/2022 Phase 1 - Text Message Review Survey
22f04/2022 Phase 2 - Sleep Quality Questionnaire
22f04/2022 Phase 2 - Eating Diserder Questionnaire
22/04/2022 Phase 2 - eHealth Literacy Questicnnaire
22/04/2022 Phase 1 - Demegraphics Survey
22/04/2022 Phase 2 - Quality of Life Questionnaire

Special Conditions of Approval for Clinical Trials

This letter constitutes ethical approval only. This project cannot proceed at any site until the
necessary research governance authorisation is obtained. If your study is sponsored by the
University or is to be conducted on a University of Sydney site you may need to comply with
additional University governance requirements prior to commencing. Please contact the Clinical
Trials Governance Office at clinical-trials.research@sydney.edu.au

Clinical Trials must be registered on a clinical frials regisiry that complies with the Intermational
Committee of Medical Journal Editors (ICMJE). For trials conducted in Ausfralia or Mew Zealand
registration should be on the Australian Mew Zealand Clinical Trial Reqgistry before recruitment of the

first subject (hitp./fwww.anzcir.org.aw’).

Condition/s of Approval

Research must be conducted according to the approved proposal.

An annual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:

> Serious or unexpected adverse events (which should be reporied within 72 hours).

* Unforeseen events that might affect continued ethical acceptability of the project.

Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

Data and primary materials must be retained and stored in accordance with the relevant
legislation and University quidelines.

Ethics approval is dependent upon ongoing compliance of the research with the National Statement
on Ethical Conduct in Human Research, the Ausfralian Code for the Responsible Conduct of

Research, applicable legal requirements, and with University policies, procedures and governance
requirements.

Page 2 of 3
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* The Ethics Office may conduct audits on approved projects.

= The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others invohlved will conduct the research in accordance with the
above.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Dr Kathryn Bartimote
Deputy Chair
Human Research Ethics Committee (HREC 2)

cc. Clinical Trial Governance

The University of Sydney HRECs are constituted and operate in accordance with the National
Health and Medical Research Council's (NHMRC) National Statement on Ethical Conduct in
Human Research (2018) and the NHMRC’s Australian Code for the Responsible Conduct of

Research (2018).
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THE UNIVERSITY OF Research Integrity & Ethics Administration
SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Friday, 23 September 2022

Dr Stephanie Partridge
Health Sciences; Faculty of Medicine and Health
Email: stephanie.partridge@sydney.edu.au

Dear Stephanie,

Your request to modify this project, which was submitted on 23/08/2022, has been considered.

After consideration of your response to the comments raised the project has been approved to proceed
with the proposed amendments.

If your research project is a clinical trial and is being sponsored by the University or is to be conducted
on a University of Sydney site, you must comply with additional University governance requirements prior
to commencing your Clinical Trial.

Details of the approval are as follows:
Health4Me: A community-based text message intervention to

Project Title: improve adolescent physical and mental health outcomes via
primary care

Project No.: 20221402

Next Annual Report Due: 30062023

New Approved Documents:

Date Uploaded Version Number Document Name

14/09/2022 Version 3 Health4Me Protocol_V2_14092022_CLEAN

14/09/2022 Version 3 Phase 1 PICF Parent Guardian_V2
14092022 CLEAN

14/09/2022 Version 3 Phase 2 PICF Parent Guardian_V2
14092022 _CLEAN

14/09/2022 Version 3 Phase 2 PICF Young Person_V2
1408022 _CLEAN

23/08/2022 Version 2 Phase 1 PICF Young Person_V2
23082022_CLEAN

Special Conditions of Approval for Clinical Trials

= This letter constitutes ethical approval only. This modification cannot proceed at any site until the
necessary research govemnance authorisation is obtained. If your study is conducted on a University
of Sydney site you must comply with additional University governance requirements prior to
commencing your project at site. Please contact the Clinical Trials Governance Office at clinical-

trials research@sydney edu.au

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Research Integrity & Ethics Administration T +61 2 G036 9161 ABN 15211 513484
Research Portiolio E human_ethics@sydney adu. au CRIGDREA,
Level 3, F23 Administration Building W sydney eduawethics

The University of Sydney

MSW 2006 Australia
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Dr Marinda Taha
Deputy Chair
Modification Review Committee (MRC 1)

The University of Sydney HRECs are constituted and operate in accordance with the National
Health and Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in
Human Research (2018) and the NHMRC’s Australian Code for the Responsible Conduct of
Research (2018).

Page 2 of 2
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THE UNIVERSITY OF Research Integrity & Ethics Administration
SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Tuesday, 19 September 2023

Dr Stephanie Partridge
Health Sciences; Faculty of Medicine and Health
Email: stephanie partridge@sydney edu.au

Dear Stephanie,

Your request to modify this project, which was submitted on 18/08/2023, has been considered.

After consideration of your response to the comments raised the project has been approved to proceed
with the proposed amendments.

If your research project is a clinical trial and is being sponsored by the University or is to be conducted
on a University of Sydney site, you must comply with additional University govemance requirements
prior to commencing your Clinical Trial.

Details of the approval are as follows:
Health4Me: A community-based text message intervention to

Project Title: improve adolescent physical and mental health outcomes via
primary care

Project No.: 20221402

Next Annual Report Due: 30/06/2024

New Approved Documents:

Date Uploaded | Version Number | Document Name

13/09/2023 v.3 Phase 2 PICF Parent Guardian_V3 130923 CLEAN
13/09/2023 v.3 Phase 2 PICF Young Person_V3 130923 CLEAN

18/08/2023 v.3 HealthdMe Protocol_V3_ 170823 CLEAN

18/08/2023 y.2 Phase 3_Focus Group Discussion Guide - V2 170823_CLEAN
18/08/2023 v.1 Phase 3_Focus Group Invite - Y1 180823

Special Conditions of Approval for Clinical Trials

+ This letter constitutes ethical approval only. This modification cannot proceed at any site until the
necessary research govemnance authorisation is obtained. If your study is conducted on a University
of Sydney site you must comply with additional University governance reguirements prior to
commencing your project at site. Please contact the Clinical Trials Govemnance Office at clinical-

trials.researchi@sydney edu.au
Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Dr Marinda Taha
Chair
Modification Review Committee Chair (MRC 1)

The University of Sydney HRECs are constituted and operate in accordance with the National
Health and Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in

Human Research (2018) and the NHMRC’s Australian Code for the Responsible Conduct of

Research (2018).
Research Integrity & Ethics Administration T +&1 28038 2181 ABK 15211 513484
Research Porticlio E human.ethicsi@sydney.edu. su CRICOm M
Level 3, F23 Administration Building W sydney.edu aufethics
The University of Sydney
MSW 2008 Australia
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Participant Information Sheet and Consent Form — Health4Me Co-Design (Parent

Guardian)

Research Study:
Phase 1: HEALTH4ME Text Message
Development

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432| Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

1.

What is this study about?

We are conducting a research study about whether sending text messages with health
information which promote a healthy lifestyle can help young people to improve their
physical and mental health and wellbeing. First, we need young people to rate the text
messages to find out whether they are useful, relevant, easy to understand and
appropriate for people aged 12-18 years.

Your child has been invited to take part. Taking part in this study is voluntary.

Please read this sheet carefully and ask questions about anything that you don’t
understand or want to know more about.

Who is running the study?
The study is being carried out by the following researchers:
e Dr Stephanie Partridge, Senior Research Fellow
Engagement and Co-design Research Hub, School of Health Sciences, Faculty of
Medicine and Health, University of Sydney

Rebecca Raeside is conducting this study as the basis for the degree of Doctor of
Philosophy at The University of Sydney.

This study is being funded by a Medical Research Future Fund (MRFF) Primary Care
Grant (MRFF2006315).

Who can take part in the study?
We are seeking young people aged 12-18 years to rate and review text messages that will
later be tested in the HEALTH4ME Study.

Your child has been invited to take part in this study because they are within this age group
and

What will the study involve?
If you decide your child can take part in this study:
¢ You and your child will be asked to sign the Participant Information and Consent
Form
e They will fill out a short survey where they will be asked:
o Date of birth
o Gender
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o Aboriginal or Torres Strait Islander origin
o Suburb and postcode
o Language spoken at home
o Education level
¢ They will then rate 15-20 text messages to say if they are useful, relevant, easy to
understand and appropriate for their age. They can also suggest how to improve
the text message.
¢ If needed, our study researcher will be available to help your child complete the
questionnaire.

5. Can we withdraw once started?
Being in this study is completely voluntary and your child does not have to take part. They
will also be asked if they agree to take part if you decide they can.

Any decision will not affect current or future relationships with the researchers or anyone
else at The University of Sydney.

If you and your child decide to take part in the study and either of you change your mind,
you can withdraw by stopping completion of the survey.

If you or your child decide to withdraw, we will not collect any more information. Any
information that we have already collected will be kept in our study records and may be
included in the study results.

6. Are there any risks or costs?
Aside from giving up time, we do not expect that there will be any risks or costs associated
with taking part in this study for your child, nor will they be paid. If the study makes your
child feel upset, you or your child may stop the study at any time. You will be provided with
information and contacts your child can talk to, if that is what they want to do.

7. Are there any benefits?
This study aims to improve information that will be sent via text messages to young people.
Reading and reviewing the information may or may not directly benefit your child. If the
text message review is completed, your child will be offered a $30 voucher from JB HIFI
or The Iconic as a reimbursement for their time to participate in the study. If study activities
are incomplete, they will not be eligible to receive the voucher.

8. What will happen to information that is collected?
By providing your consent, you are agreeing to us collecting information about your child
for the purposes of this study.

Any information provided to us will be stored securely and we will only disclose it with your
permission, unless we are required by law to release information. We are planning for the
study findings to be published.

Your child will not be individually identifiable in these publications.

All the information collected will be stored in a secure web application called REDCap
(Research Electronic Data Capture). This system is managed by the University of Sydney.
The researchers will use this to improve the text messages but no-one else will be allowed
to use this information. The information your child tells us will be stored for 15 years from
the time the study is completed. After 15 years all the computer files will be deleted.
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9.

10.

11.

Will | be told the results of the study?

You and your child have a right to receive feedback about the overall results of this study.
If you would like to receive feedback, you can let us know on the consent form. This
feedback will be in the form of a lay summary.

What if | would like further information?

When you have read this information, the following researcher/s will be available to discuss
it with you further and answer any questions you may have. If you or your child would like
to know more at any stage, please feel free to contact:
¢ Ms Rebecca Raeside, Research Associate
Email: rebecca.raeside@sydney.edu.au
Mobile: +61 412 961 432

What if | have a complaint or any concerns?
The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney [2022/402] according to the National

Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
human.ethics@sydney.edu.au
+61 2 8627 8176

This information sheet is for you to keep
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SYDNEY

Research Study: HEALTH4ME Text Message Development

Parent/Guardian Consent Form

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432| Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

Participant Name

Parent/Guardian Name

Guardianship Status
(parent/carer/legal
guardian)

| agree my child may take part in this research study.
In giving my consent, | confirm that that:

o The details of any involvement have been explained to me, and | have been provided
with a written Participant Information Statement to keep.

¢ | understand the purpose of the study is to investigate whether text messages to be
tested in HEALTH4ME Study are useful, relevant, easy to understand and appropriate
for young people.

e | acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

e | understand that in this study my child will be required to fill out a short survey and
rate 15-20 text messages.

e | understand that being in this study is completely voluntary.

e | am assured that my decision to let my child will not have an impact on any relationship
with the research team or the University of Sydney.

e | understand that myself and my child are free to withdraw from this study at any time.

¢ | have been informed that the confidentiality of the information provided by my child
will be protected and will only be used for purposes that has been agreed to. |
understand that information will only be told to others with my permission, except as
required by law.

e | understand that the results of this study may be published, and that publications will
not contain any identifiable information about my child.
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| would like feedback on the overall results of this study Yes O No O

If you answered yes, please provide your preferred contact details (email/telephone):

o | understand that after | sign and return this consent form it will be retained by the
researcher, and that | may request a copy at any time.

Parent/Guardian
Name

Signature

Date

262



Participant Information Sheet and Consent Form — Health4Me Co-Design (Young

Person)
THE UNIVERSITY OF

SYDNEY
Research Study:
Phase 1: HEALTH4ME Text Message Development

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432| Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

Hello! Our names are:
e Dr Stephanie Partridge (Head Researcher)
e Ms Rebecca Raeside (Research Student)

1. What is this about?
We are doing a study about whether sending text messages with health
information which promote a healthy lifestyle can help young people,
like you, to improve their physical and mental health and wellbeing.
First, we need young people to rate the text messages to find out
whether they are useful, relevant, easy to understand and appropriate
for your age.

We have asked you to be a part of our study because you are a young
person aged 12-18 years old.

You can choose to take part, but you don’t have to. This sheet will tell
you more about what will happen so you can make up your mind.

If you have any questions you can ask us, or you can talk to someone
else who looks after you. If you want to, you can call or text us on 0412
961 432.

2. What will happen if | say yes?
If you decide you want to be in our study, this is what will happen:
e You will be asked to sign the Participant Information and
Consent Form

e You will fill out a short survey where you will be asked:
o Date of birth
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o Gender
o Aboriginal or Torres Strait Islander origin
o Suburb and postcode
o Language spoken at home
o Education level
e You will then rate 15-20 text messages to say if they are useful,
relevant, easy to understand and appropriate for your age. You
can also suggest how to make the text message better.
e The text messages that have a high rating will be used in the
HEALTH4ME study, those that have a low rating will be edited
or deleted.

3. What are the good or bad things about the study?
The study will take up some of your time, but we don’t think it will upset
you or cost you anything.

For taking part in the study, you will be able to receive a gift voucher
from JB HIFI or The Iconic. If you do not complete the text message
review, you aren’t able to receive the voucher. Once we have finished
the study, we will let you know what we found out.

4. What are your rights?

Whatever we see today and what you tell us is private. All the
information collected from you will be stored in a secure web
application called REDCap (Research Electronic Data Capture). This
system is managed by the University of Sydney. The researchers will
use this to improve the text messages but no-one else will be allowed
to use this information. The information you tell us will be stored for 15
years from the time the study is completed. After 15 years all the
computer files will be deleted.

We will write about the things we learn from you in reports or papers
about the research, but we won’t use your name and we won’t say
anything that could tell other people who you are.

If you change your mind that’s ok. It won’t change how we feel about
you. All you have to do is tell us you don’t want to be part of the study
anymore and we won’t use anything you tell us. But this needs to
happen before we finish the report about the study.

If you have any questions about the study you can talk to
e Ms Rebecca Raeside, Research Associate
Email: rebecca.raeside@sydney.edu.au
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Mobile: +61 412 961 432

5. What if | am not happy about the study?
If you are not happy with how we are doing the study and want to
contact someone else, you can:
e Call the university on +61 2 8627 8176
¢ Email the manager at human.ethics@sydney.edu.au

This sheet is for you to keep
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THE UNIVERSITY OF

SYDNEY

Study Consent Form

Research Study:
HEALTH4ME Text Message Development

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432| Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

Participant Name

If you are happy to be in this study, please
e Check your name is in the space above
e Sign your name at the bottom of the next page
e Provide your contact details if you would like to know what we
learn

By saying yes to being in this study, | am saying that:

¢ | know what | will be asked to do and have been given a Study
Information Sheet to keep.

| know that this study is about rating text messages for the
HEALTH4ME Study to find out whether they are useful, relevant,
easy to understand and appropriate for people my age.

e Someone has talked to me about the study and what it means for
me.

¢ | know that | will be asked to fill out a short survey and rate 15-20
text messages

e | know that | don’t have to be in the study if | don’t want to.

e | know that | can choose not to talk about something if | don’t want
to.

¢ | have been told that | can change my mind at any time if | don’t want
to take part anymore.
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¢ | have been told that if | say yes or no it won’t change how the study
team feel about me.

e | know that what | say or do in this study is private and when the
study team write about what they learn they won’t use my name or
anything that could tell other people who | am.

¢ | understand that after | sign and return this consent form it will be
kept by the researcher, and that | can ask for a copy at any time.

Your Name

Your Signature

Today’s Date

We would like to tell you what we learned once we finish the study. How
can we contact you to tell you what we found out? (write email address or
phone number)
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Participant Information Sheet and Consent Form — Health4Me Co-Design (Expert)

Research Study:
Phase 1: HEALTH4ME Text Message
Development

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432| Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

1.

What is this study about?

We are conducting a research study about whether sending text messages with health
information which promotes a healthy lifestyle can help young people to improve their
physical and mental health and wellbeing. First, we need young people to rate the text
messages to find out whether they are useful, relevant, easy to understand and
appropriate for people aged 12-18 years. Taking part in this study is voluntary.

Please read this sheet carefully and ask questions about anything that you don’t
understand or want to know more about.

Who is running the study?

The study is being carried out by the following researchers:
e Dr Stephanie Partridge, Senior Research Fellow
Engagement and Co-design Research Hub, School of Health Sciences, Faculty of
Medicine and Health, University of Sydney

Rebecca Raeside is conducting this study as the basis for the degree of Doctor of
Philosophy at The University of Sydney.

This study is being funded by a Medical Research Future Fund (MRFF) Primary Care
Grant (MRFF2006315).

Who can take part in the study?

We are seeking clinical and research experts, including but not limited to dieticians,
physiotherapists, psychologists, exercise physiologists, public health researchers, general
practitioners and behavioural science experts to rate and review text messages that will
later be tested in the HEALTH4ME Study.

You have been invited to take part in this study because you fit into the following category.
What will the study involve for me?

If you decide to take part in this study, you will be asked to:
o Sign the Participant Information and Consent Form
o Fill out a short survey where you will be asked:
o Date of birth
o Gender
o Area of expertise
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10.

¢ You will then rate 15-20 text messages online to say if they are useful, relevant,
easy to understand and appropriate for 12—18-year-olds. You can also suggest
how to improve the text message.

Can | withdraw once I've started?
Being in this study is completely voluntary and you do not have to take part.

Your decision will not affect your current or future relationship with the researchers or
anyone else at The University of Sydney.

If you decide to take part in the study and then change your mind you can withdraw by
stopping completion of the survey.

If you decide to withdraw, we will not collect any more information from you. Any
information that we have already collected will be kept in our study records and may be
included in the study results.

Are there any risks or costs?
Aside from giving up your time, we do not expect that there will be any risks or costs
associated with taking part in this study. You will not be paid.

Are there any benefits?
This study aims to improve information that will be sent via text messages to young people.
You will not receive any direct benefits from being in the study.

What will happen to information that is collected?
By providing your consent, you are agreeing to us collecting information about you for the
purposes of this study.

Any information you provide us will be stored securely and we will only disclose it with your
permission, unless we are required by law to release information. We are planning for the
study findings to be published.

You will not be individually identifiable in these publications.

All the information collected will be stored in a secure web application called REDCap
(Research Electronic Data Capture). This system is managed by the University of Sydney.
The researchers will use this to improve the text messages but no-one else will be allowed
to use this information. The information you tell us will be stored for 15 years from the time
the study is completed. After 15 years all the computer files will be deleted.

Will | be told the results of the study?

You have a right to receive feedback about the overall results of this study. If you would
like to receive feedback, you can let us know on the consent form. This feedback will be
in the form of a brief lay summary.

What if | would like further information?
When you have read this information, the following researcher/s will be available to discuss
it with you further and answer any questions you may have:
¢ Ms Rebecca Raeside, Research Associate
Email: rebecca.raeside@sydney.edu.au
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Mobile: +61 412 961 432

11. What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney [2022/402] according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
human.ethics@sydney.edu.au
+61 2 8627 8176

This information sheet is for you to keep
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Participant Consent Form

HEALTH4ME Text Message Development

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge (Head Researcher)

Phone: +61 412 961 432 | Email: stephanie.partridge@sydney.edu.au
Ms Rebecca Raeside (research student)

Phone: +61 412 961 432 | Email: rebecca.raeside@sydney.edu.au

Participant Name

| agree to take part in this research study. In giving my consent, | confirm that that:

The details of my involvement have been explained to me, and | have been provided
with a written Participant Information Statement to keep.

| understand the purpose of the study is to investigate whether text messages to be
tested in HEALTH4ME Study are useful, relevant, easy to understand and appropriate
for young people.

| acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

| understand that in this study | will be required to fill out a short survey and rate 15-20
text messages.

I understand that being in this study is completely voluntary.

| am assured that my decision to participate will not have any impact on my relationship
with the research team or the University of Sydney.

| understand that | am free to withdraw from this study at any time and that | can choose
to withdraw any information | have already provided (unless the data has already been
de-identified or published).

| have been informed that the confidentiality of the information | provide will be
protected and will only be used for purposes that | have agreed to. | understand that
information about me will only be told to others with my permission, except as required
by law.

| understand that the results of this study may be published, and that publications will
not contain my name or any identifiable information about me.

| would like feedback on the overall results of this study Yes O No O

If you answered yes, please provide your preferred contact details (email/telephone):
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e | understand that after | sign and return this consent form it will be retained by the
researcher, and that | may request a copy at any time.

Participant Name

Signature

Date
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Participant Information Sheet and Consent Form — Health4Me RCT (Parent Guardian)

Research Study - Phase 2: HEALTH4ME Study

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge

Engagement and Co-design Research Hub, School of Health
Sciences, Faculty of Medicine and Health

Phone: +61 468 684 450 | Email: stephanie.partridge@sydney.edu.au

1. What is this study about?

We are conducting a research study about whether a text message healthy lifestyle
program (HEALTH4ME) with optional health counselling will help young people to improve
their physical and mental health. We aim to test whether receiving the text message
program with optional health counselling is better at improving physical and mental health
outcomes, compared to receiving no text message program. Finding this out is important
so we can provide programs to all young people to create healthy life-long habits and
prevent chronic diseases. Taking part in this study is voluntary.

Your child has been invited to take part in this study because they are a young person with
an active mobile phone and free from any chronic health conditions.

Please read this sheet carefully and ask questions about anything that you don't
understand or want to know more about.

2. Who is running the study?
The study is being carried out by the following researchers:
e Dr Stephanie Partridge, Senior Research Fellow,
Engagement and Co-design Research Hub, School of Health Sciences, Faculty of
Medicine and Health, University of Sydney

Rebecca Raeside is conducting this study as the basis for the degree of Doctor of
Philosophy at The University of Sydney.

This study is being funded by a Medical Research Future Fund (MRFF) Primary Care
Grant (MRFF2006315).

3. Who can take part in the study?
We are looking for young people aged 12-18 years who own a mobile phone which can
send and receive text messages and with sufficient English to read at a 7" grade level to
take part in the study.

Young people are not able to take part if they:

e have a diagnosis of type 1 or type 2 diabetes mellitus;

¢ have a medical condition that would make them incapable of providing informed

consent;

o if they are enrolled in an alternative randomised lifestyle management program;
have a previous or current diagnosis of an eating disorder OR at high risk for an
eating disorder as assessed in screening;
have had recent rapid weight loss;
have weight <25 BMI centile for their age;
are pregnant or planning to become pregnant in the next 6-months or;
are unable to read English at a 7™ grade level
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This is because people with these conditions require care above and beyond what this
program is designed to offer.

4. What will the study involve for me?
Please note: this study involves no in-person activities, everything will be completed online
including via phone call, text message, email or videoconference.

The study is 6 months long. Sometimes we do not know which intervention is best for
helping people with improve their health. To find out we need to compare different groups.
The computer system will randomly (like flipping a coin) assign your child to either receive
text messages right away (intervention group) or no messages until after the 6-month
follow-up (control group). They will have a 50% chance of being in the intervention group
or the control group. They will be notified of which group you are in via text message.

It is not possible for them to choose the group. Nor will they be able to change groups at
any time. Our study is a single-blind randomised controlled trial. This means the
researchers do not know which group they are assigned to. So please avoid telling them.
We designed the study this way to make sure the researchers interpret the results in a fair
and suitable way. At the end of the study, the results are compared to see if receiving text
message intervention helps improve young people’s physical and mental health more than
not receiving any text messages.

If you and your child decide to take part in this study, they will be asked to:
1. Complete a short screening process online (15 minutes);
2. Co-sign the Participant Information and Consent Form electronically;
3. Complete enrolment online (45 minutes) which will involve:
a. Self-reported clinical measurements including height, weight and waist
circumference
b. The following questionnaires (if needed, our research team will be available at
a time suitable to your child to help them complete them)

Questionnaire topic # Minutes to
Questions | complete
Demographics 11 2 min
Diet quality, food choices and food patterns | 134 15 min
Physical activity levels 5 2 min
Sedentary activity 4 3 min
Sleep quality 7 3 min
Quality of life 9 3 min
Self-efficacy 16 4 min
Anxiety 7 2 min
Depression 10 2 min
Psychological distress 6 2 min
Eating disorders 6 2 min
Food insecurity 6 2 min
eHealth literacy 10 3 min
Feedback on the program* 27 10 min
Focus group™* - 45 min
Total time Enrolment - 45 min
Total time 6-month follow-up - 45-55 min
Total time focus group - 45 min

* Only collected at 6-month follow-up.
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** Focus groups are optional and only for those in the intervention group

C.

d.

Your child will then be sent an activity tracker to wear for 7 days and then return
it to the research team via a pre-paid post bag which will be provided

Once the research team receive the activity tracker back and all enrolment
items are complete, they will be issued their first gift card as a reimbursement
for their time

4. Approximately 1-3 days after the research team receive the activity tracker back, your
child will receive a “welcome to the study” text message. This will tell them which group
they are in (either the intervention or control group).

a.

If they are in the intervention group, they will receive 4-5 text messages per
week with positive and encouraging advice and information about keeping
healthy habits including messages on healthy eating, physical activity, sleep
and mental wellbeing. The messages are designed to support your child and
they may save, share or delete the messages, if they’d like.

All text messages will be sent at appropriate times. If they are attending high
school, the weekday messages will only be sent before school between 7.30am
to 8.30am or after school hours from 3.30pm to 7.30pm.

Intervention participants will also have the opportunity to talk to a university
qualified health counsellor once per month (6 calls in total). Each month,
intervention participants will be sent a text message encouraging them to call
the health counsellor and ask questions or request additional information. The
health counsellor will monitor and respond to participants requests within 3
working days. The calls will allow participants to set goals, discuss challenges
and their overall progress.

If they are in the control group, they will not receive any text messages or health
counselling calls for 6-months.

All participants will receive a text message after 6-months. This will state that someone from
the research team will contact your child to complete your 6-month follow up online.

5. Complete 6-month follow up (45-55 minutes) which will involve:

a.

b.

C.

d.

Self-reported clinical measurements including height, weight and waist
circumference

The same questionnaires as the enrolment, including a feedback survey about
what your child liked and disliked about the study

They will once again be sent an activity tracker to wear for 7 days, then return
to the research team via a pre-paid post bag provided by the research team.
Once the research team receive the activity tracker back and all 6-month follow-
up items are complete, your child will be issued their second gift card as a
reimbursement for their time

6. Focus groups (optional): If your child received the text message intervention, they will
be invited to a focus group via Zoom teleconference with study researchers and other
participants who received the intervention. This will be at the end of the intervention
(6-months) to discuss what they liked and disliked about the text messages, so we can
improve them for future use. We would like to make you and your child aware that this
session will be audiotaped for research purposes and will last about 45 minutes.

5. Can | withdraw once I've started?
Being in this study is completely voluntary and your child does not have to take part if they
don’t want to.
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The decision will not affect you or your child’s current or future relationship with the
researchers or anyone else at The University of Sydney.

If you and your child decide to take part in the study and then change your mind they can
withdraw at any time by letting one of the researchers know by phone or email or by
replying ‘STOP’ to any of the text messages. Once they reply ‘STOP’ their request will be
processed by one of the researchers as soon as possible, usually within 72 hours. Your
child also doesn’t need to answer any questions that they don’t want to.

If they choose to withdraw, we will not collect any more information from your child. Please
let us know at the time they withdraw what you would like us to do with information we
have collected about your child up to that point.

. Are there any risks or costs?

We do not expect any side effects or risks by taking part in our study. However,
questionnaires relating to your child’s emotional health may be distressing and may
reveal an undiagnosed eating disorder. If this happens, they will be referred to the Inside
Out Institute for Eating Disorders with a letter from us. If anything your child talks about
during the study makes them feel upset, they may stop the study at any time, they will be
provided with information and contacts they can talk to, if that's what they want to do.
The researcher can help your child do that. Here are other contacts that your child can
talk to and websites they can access if they feel distressed or upset.

Kids Helpline: T: 1800 551 800 W: kidshelpline.com.au

Lifeline T:1311 14 W: lifeline.org.au

The Butterfly Foundation: T: 1800 334 673 W: thebutterflyfoundation.org.au
ReachOut: W: au.reachout.com
HeadSpace: W: headspace.org.au

The only time the researchers would have to tell someone is if anyone hurt your child or
upset them in any way. The researchers would also have to tell someone if your child said
they might hurt themself or someone else. If any of those things happen, they would have
to call the child protection helpline run by the NSW Government Family and Community
Services.

. What happens when the study ends?

At the end of the 6-month follow-up, the text messages will be offered to those in the
control group to receive free-of-charge, if they would like to receive them.

. Are there any benefits?

This study aims to further medical knowledge about whether text message programs are
helpful to young people and may improve your child’s physical and mental health, however
it may or may not directly benefit your child. If all study activities and follow-ups are
completed at baseline and 6-months, your child will be offered a $30 voucher at each time
point from JB HIFI or The Iconic as a reimbursement for their time to participate in the
study ($60 total). If they choose to withdraw from the study or study activities and follow-
ups are incomplete, they will not be eligible to receive the voucher. If your child decides to
take part in the optional focus group, they will be offered a $50 gift voucher as
reimbursement for their time to take part in this phase of the study. All gift vouchers will be
distributed via email.

. What will happen to information that is collected?

By providing your consent, you are agreeing to us collecting information about your child
for the purposes of this study. Research staff will only collect and use personal information
about your child that is relevant to the study. Once your child has been assigned to the
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10.

11.

12.

intervention or control group, they will be given a study identification number which will be
used on all the study documents instead of their name. Information collected from your
child will be stored in a secure web application called REDCap. This system is managed
by the University of Sydney and will be used to send out the text messages and analyse
information collected during the study. If your child chooses to take part in the focus groups
at the end of the study, these sessions will be audio recorded and stored on secure
research data stores within the University of Sydney.

Any information your child provide us will be stored securely and only disclosed with your
permission, unless we are required by law to disclose material. We anticipate study
findings will be published and we plan to discuss the results at scientific meetings. Your
child will not be individually identifiable in these publications.

All information collected during the study that can identify your child will be
treated confidential in accordance with Australian privacy laws. Confidential data
will be stored for a period of 20 years from the time of the study is completed, or
until the youngest child in the study turns 25 (whichever is the longest). This
information will only be accessible to study investigators. After this time,
computer files will be deleted. In accordance with relevant Australian and New
South Wales privacy and other relevant laws, you have the right to request
access to your child’s information collected and stored by the research team. You
also have the right to request that any information which you or your child
disagrees with be corrected. Please contact the study team member named at
the end of this document if you would like to access your child’s information.

This study will be conducted in compliance with all conditions of this protocol. As well as
the conditions of the ethics committee approval, the NHMRC National Statement on ethical
Conduct in Human Research (2007) and the Note for Guidance on Good Clinical Practice
(CPMP/ICH-135/95).

Will | be told the results of the study?

You and your child have a right to receive feedback about the overall results of this study.
We will ask a question in the consent form so you can let us know whether you'd like to
receive results of the study one they are available, although this may take some time. This
feedback will be in the form of a brief lay summary.

What if | would like further information?
When you have read this information, the following researcher/s will be available to further
discuss it with you and/or your child and answer any questions you may have:
¢ Ms Rebecca Raeside, Research Associate
E: rebecca.raeside@sydney.edu.au
M: +61 468 684 450

What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney 2022/402 according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
human.ethics@sydney.edu.au
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+61 2 8627 8176

This information sheet is for you to keep
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Participant Consent Form THE UNIVERSITY OF

SYDNEY

Research Study - Phase 2: HEALTH4ME Study

Dr Stephanie Partridge

Engagement and Co-design Research Hub, School of Health Sciences, Faculty of Medicine
and Health

Phone: +61 468 684 450| Email: stephanie.partridge@sydney.edu.au

Participant Name

| agree for my child to take part in this research study. In giving my consent, | confirm that that:

o The details of my child’s involvement have been explained to me, and | have been
provided with a written Participant Information Statement to keep.

e | understand the purpose of the study is to investigate whether a text message healthy
lifestyle program (HEALTH4ME) with optional health counselling will help young
people to improve their physical and mental health and wellbeing.

e | acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

e | understand that in this study my child will be required to complete the screening,
enrolment and 6-month follow up online including self-reported clinical measurements
and surveys; and if selected for the intervention group, receive text messages for 6-
months designed to support and improve a physical and mental health and wellbeing.

¢ | understand that if my child participates in the focus groups the audio will be taped
and stored securely.

e | understand that being in this study is completely voluntary.

e | am assured that my decision for my child to participate will not have any impact on
my relationship with the research team or the University of Sydney.

e | understand that my child is free to withdraw from this study at any time and that we
can choose to withdraw any information that has already provided (unless the data has
already been de-identified or published).

¢ | have been informed that the confidentiality of the information my child provides will
be protected and will only be used for purposes that we have agreed to. | understand
that information about my child will only be told to others with our permission, except
as required by law.

e | understand that the results of this study may be published, and that publications will
not contain my child’s name or any identifiable information about them.

e | confirm the following:
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| consent to audio recordings Yes O No O
| consent to being contacted for future studies Yes O No O

| would like feedback on the overall results of this study Yes O No OO

If you answered yes, please provide your preferred contact details (email/telephone):

| understand that after we sign and return this consent form it will be retained by the
researcher, and that we may request a copy at any time.

Participant Name

Participant Signature

Date

Parent/Guardian Name

Parent/Guardian
Signature

Date
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Participant Information Sheet and Consent Form — Health4Me RCT (Young Person)

Research Study - Phase 2: HEALTH4ME Study

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge

Engagement and Co-design Research Hub, School of Health
Sciences, Faculty of Medicine and Health

Phone: +61 468 684 450| Email: stephanie.partridge@sydney.edu.au

1. What is this study about?

We are conducting a research study about whether a text message healthy lifestyle
program (HEALTH4ME) with optional health counselling will help young people to improve
their physical and mental health. We aim to test whether receiving the text message
program with optional health counselling is better at improving physical and mental health
outcomes, compared to receiving no text message program. Finding this out is important
so we can provide programs to all young people to create healthy life-long habits and
prevent chronic diseases. Taking part in this study is voluntary.

You have been invited to take part in this study because you are a young person with an
active mobile phone and free from any chronic (long-term) health conditions.

Please read this sheet carefully and ask questions about anything that you don't
understand or want to know more about.

2. Who is running the study?
The study is being carried out by the following researchers:
e Dr Stephanie Partridge, Senior Research Fellow
Engagement and Co-design Research Hub, School of Health Sciences, Faculty of
Medicine and Health

Rebecca Raeside is conducting this study as the basis for the degree of Doctor of
Philosophy at The University of Sydney.

This study is being funded by a Medical Research Future Fund (MRFF) Primary Care
Grant (MRFF2006315).

3. Who can take part in the study?
We are looking for young people aged 12-18 years who own a mobile phone which can
send and receive text messages and with sufficient English to read at a 7" grade level to
take part in the study.

You are not able to take part if you:
e have a diagnosis of type 1 or type 2 diabetes mellitus;
have a medical condition that would make you incapable of providing informed
consent;
e are enrolled in an alternative randomised lifestyle management program;
have a previous or current diagnosis of an eating disorder OR at high risk for an
eating disorder as assessed in screening;
have had recent rapid weight loss;
have weight <25 BMI centile for their age;
are pregnant or planning to become pregnant in the next 6-months or;
are unable to read English at a 7™ grade level
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This is because people with these conditions require care above and beyond what this
program is designed to offer.

. What will the study involve for me?

Please note: this study involves no in-person activities, everything will be completed online
including via phone call, text message, email or videoconference.

This study is 6 months long. Sometimes we do not know which intervention is
best for helping people with improve their health. To find out we need to compare
different groups. The computer system will randomly (like flipping a coin) assign
you to either receive text messages right away (intervention group) or no
messages until after the 6-month visit (control group). You will have a 50%
chance of being in the intervention group or the control group. You will be notified
of which group you are in via text message.

It is not possible for you to choose the group. Nor will you be able to change groups at any
time. Our study is a single-blind randomised controlled trial. This means the researchers
do not know which group you are in. So please avoid telling them. We designed the study
this way to make sure the researchers interpret the results in a fair and suitable way. At
the end of the study, the results are compared to see if receiving text message intervention
helps improve young people’s physical and mental health more than not receiving any text

messages.

If you decide to take part in this study, you will be asked to:
7. Complete a short screening process online (15 minutes);
8. Sign the Participant Information and Consent Form electronically;

9. Complete enrolment online (45 minutes) which will involve:

a. Self-reported clinical measurements including height, weight and waist

circumference

b. The following questionnaires (if needed, our research team will be available at
a time suitable to you to help you complete them)

Questionnaire topic # Minutes to
Questions | complete

Demographics 11 2 min
Diet quality, food choices and food patterns | 134 15 min
Physical activity levels 5 2 min
Sedentary activity 4 3 min
Sleep quality 7 3 min
Quality of life 9 3 min
Self-efficacy 16 4 min
Anxiety 7 2 min
Depression 10 2 min
Psychological distress 6 2 min
Eating disorders 6 2 min
Food insecurity 6 2 min
eHealth literacy 10 3 min
Feedback on the program* 27 10 min
Focus group* - 45 min
Total time Enrolment - 45 min
Total time 6-month follow-up - 55 min
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| Total time focus group | - | 45 min

* Only collected at 6-month follow-up
** Focus groups are optional and only for those in the intervention group

C.

d.

You will then be sent an activity tracker to wear for 7 days and then return it to
the research team via a pre-paid post bag which will be provided

Once the research team receive the activity tracker back and all enrolment
items are complete, you will be issued your first gift card as a reimbursement
for your time

10. Approximately 1-3 days after the research team receive the activity tracker back, you
will receive a “welcome to the study” text message. This will tell you which group you
are in (either the intervention or control group).

a.

If you are in the intervention group, you will receive 4-5 text messages per week
with positive and encouraging advice and information about keeping healthy
habits including messages on healthy eating, physical activity, sleep and
mental wellbeing. The messages are designed to support you and you may
save, share or delete the messages, if you'd like.

All text messages will be sent at appropriate times. If you are attending high
school, the weekday messages will only be sent before school between 7.30am
to 8.30am or after school hours from 3.30pm to 7.30pm. If you are driving,
please remember that you must not read the text messages or perform any
other functions while driving.

Intervention participants will also have the opportunity to talk to a university
qualified health counsellor once per month (6 calls in total). Each month,
intervention participants will be sent a text message encouraging them to call
the health counsellor and ask questions or request additional information. The
health counsellor will monitor and respond to participants requests within 3
working days. The calls will allow participants to set goals, discuss challenges
and their overall progress.

If you are in the control group, you will not receive any text messages or health
counselling calls for 6-months.

All participants will receive a text message after 6-months. This will state that someone from
the research team will contact you to complete your 6-month follow up online.

11. Complete 6-month follow up (45-55 minutes) which will involve:

a.

b.

C.

d.

Self-reported clinical measurements including height, weight and waist
circumference

The same questionnaires as the enrolment, including a feedback survey about
what you liked and disliked about the study

You will once again be sent an activity tracker to wear for 7 days, then return
to the research team via a pre-paid post bag provided by the research team.
Once the research team receive the activity tracker back and all 6-month follow-
up items are complete, you will be issued your second gift card as a
reimbursement for your time

12. Focus groups (optional): If you received the text message intervention, you will be
invited to a focus group via Zoom teleconference with study researchers and other
participants who received the intervention. This will be at the end of the intervention
(6-months) to discuss what you liked and disliked about the text messages, so we can
improve them for future use. We would like to make you aware that this session will be
audiotaped for research purposes and will last about 45 minutes.

5. Can | withdraw once I’ve started?
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Being in this study is completely voluntary and you do not have to take part if you don'’t
want to.

Your decision will not affect your current or future relationship with the researchers or
anyone else at The University of Sydney.

If you decide to take part in the study and then change your mind you can withdraw at any
time by letting one of the researchers know by phone or email or by replying ‘STOP’ to any
of the text messages. Once you reply ‘STOP’ your request will be processed by one of the
researchers as soon as possible, usually within 72 hours. You also don’t need to answer
any questions that you don’t want to.

If you choose to withdraw, we will not collect any more information from you. Please let us
know at the time you withdraw what you would like us to do with information we have
collected about you up to that point.

. Are there any risks or costs?

We do not expect any side effects or risks by taking part in our study. However,
questionnaires relating to your emotional health may be distressing and may reveal an
undiagnosed eating disorder. If this happens, you will be referred to the Inside Out
Institute for Eating Disorders with a letter from us. If anything you talk about during the
study makes you feel upset, you may stop the study at any time, Your parents/carers will
be told and you will be provided with information and contacts you can talk to, if that’s
what you want to do. The researcher can help you do that. Here are other contacts that
you can talk to and websites you can access if you feel distressed or upset.

Kids Helpline: T: 1800 551 800 W: kidshelpline.com.au

Lifeline T:1311 14 W: lifeline.org.au

The Butterfly Foundation: T: 1800 334 673 W: thebutterflyfoundation.org.au
ReachOut: W: au.reachout.com
HeadSpace: W: headspace.org.au

The only time the researchers would have to tell someone is if anyone hurt you or upset
you in any way. The researchers would also have to tell someone if you said you might
hurt yourself or someone else. If any of those things happen, they would have to call the
child protection helpline run by the NSW Government Family and Community Services.

. What happens when the study ends?

At the end of the 6-month follow-up, the text messages will be offered to those in the
control group to receive free-of-charge, if they would like to receive them.

. Are there any benefits?

This study aims to further medical knowledge about whether text message programs are
helpful to young people and may improve your physical and mental health, however it may
or may not directly benefit you. If all study activities and follow-ups are completed at
baseline and 6-months, you will be offered a $30 voucher from JB HIFI or The Iconic at
each time point as a reimbursement for your time to participate in the study ($60 total). If
you choose to withdraw from the study or study activities and follow-ups are incomplete,
you will not be eligible to receive the voucher. If you decide to take part in the optional
focus group, you will be offered a $50 gift voucher as reimbursement for your time to take
part in this phase of the study. All gift vouchers will be distributed via email.

. What will happen to information that is collected?
By providing your consent, you are agreeing to us collecting information about you for the
purposes of this study. Research staff will only collect and use personal information about
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10.

11.

12.

you that is relevant to the study. Once you have been assigned to the intervention or
control group, you will be given a study identification number which will be used on all the
study documents instead of your name. Information collected from you will be stored in a
secure web application called REDCap. This system is managed by the University of
Sydney and will be used to send out the text messages and analyse information collected
during the study. If you choose to take part in the focus groups at the end of the study,
these sessions will be audio recorded and stored on secure research data stores within
the University of Sydney.

Any information you provide us will be stored securely and only disclosed with your
permission, unless we are required by law to disclose material. We anticipate study
findings will be published and we plan to discuss the results at scientific meetings. You will
not be individually identifiable in these publications.

All information collected during the study that can identify you will be treated
confidential in accordance with Australian privacy laws. Confidential data will be
stored for a period of 20 years from the time of the study is completed, or until the
youngest child in the study turns 25 (whichever is the longest). This information
will only be accessible to study investigators. After this time, computer files will be
deleted, and paper files will be shredded. In accordance with relevant Australian
and New South Wales privacy and other relevant laws, you have the right to
request access to your information collected and stored by the research team.
You also have the right to request that any information with which you disagree
be corrected. Please contact the study team member named at the end of this
document if you would like to access your information.

This study will be conducted in compliance with all conditions of this protocol. As well as
the conditions of the ethics committee approval, the NHMRC National Statement on ethical
Conduct in Human Research (2007) and the Note for Guidance on Good Clinical Practice
(CPMP/ICH-135/95).

Will | be told the results of the study?

You have a right to receive feedback about the overall results of this study. We will ask a
question in the consent form so you can let us know whether you'd like to receive results
of the study one they are available, although this may take some time. This feedback will
be in the form of a brief lay summary.

What if | would like further information?
When you have read this information, the following researcher/s will be available to discuss
it with you further and answer any questions you may have:
¢ Ms Rebecca Raeside, Research Associate
E: rebecca.raeside@sydney.edu.au
M: +61 468 684 450

What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney 2022/402 according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
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human.ethics@sydney.edu.au

+61 2 8627 8176

This information sheet is for you to keep
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Participant Consent Form

Research Study: HEALTH4ME Study

THE UNIVERSITY OF

SYDNEY

Dr Stephanie Partridge

Engagement and Co-design Research Hub, School of Health Sciences, Faculty of Medicine
and Health

Phone: +61 412 961 432 | Email: stephanie.partridge@sydney.edu.au

Participant Name

| agree to take part in this research study. In giving my consent, | confirm that that:

The details of my involvement have been explained to me, and | have been provided
with a written Participant Information Statement to keep.

| understand the purpose of the study is to investigate whether a text message healthy
lifestyle program (HEALTH4ME) with optional health counselling will help young
people to improve their physical and mental health and wellbeing.

| acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

| understand that in this study | will be required to complete the screening, enrolment
and 6-month follow up online including self-reported clinical measurements and
surveys; and if selected for the intervention group, receive text messages for 6-months
designed to support and improve a physical and mental health and wellbeing.

| understand that if | participate in the focus groups the audio will be taped and stored
securely.

| understand that being in this study is completely voluntary.

I am assured that my decision to participate will not have any impact on my relationship
with the research team or the University of Sydney.

| understand that | am free to withdraw from this study at any time and that | can choose
to withdraw any information | have already provided (unless the data has already been
de-identified or published).

| have been informed that the confidentiality of the information | provide will be
protected and will only be used for purposes that | have agreed to. | understand that
information about me will only be told to others with my permission, except as required
by law.

| understand that the results of this study may be published, and that publications will
not contain my name or any identifiable information about me.

| confirm the following:
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| consent to audio recordings Yes O No O
| consent to being contacted for future studies Yes O No O

| would like feedback on the overall results of this study Yes O No OO

If you answered yes, please provide your preferred contact details (email/telephone):

| understand that after | sign and return this consent form it will be retained by the
researcher, and that | may request a copy at any time.

Participant Name
Participant
Signature

Date
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Health4Me RCT Recruitment Materials

Email to Youth Organisations

Good Morning,

We are researchers from The University of Sydney. We are conducting a study called
Health4Me, a text message program to promote a healthy and happy lifestyle for
adolescents aged 12-18 years. Finding motivation and correct information can be
challenging for young people, which is why we are conducting a research study to
understand whether text messaging is an effective way to support them. All the text
messages were developed in conjunction with young people and reviewed by experts. We
would like to invite your members to participate in our study.

The aim of Health4Me is to support improvements to young people’s eating and physical
activity behaviours, alongside focusing on other topics which young people identified as
important to them, including mental health and sleep, body image, climate and planetary
health and the media. Young people have the option to reply to any of the messages and to
communicate with a health counsellor to receive more support. The study runs for 6-months,
with students receiving 4-5 text messages per week (out of school hours). All study activities
are conducted online. Young people can also receive up to $60 worth of gift vouchers for
completing the study activities.

We would be grateful if you could include the attached study advertisement in your
newsletter and/or share on your social media channels to introduce our study to your
members.

Full study details are available on our website (www.health4mestudy.com). Thank you in
advance for any assistance and please do not hesitate to contact us if you have any
questions regarding the study.

Sincerely,
Health4Me Team
(Rebecca, Stephanie & Allyson)

289



Email to Schools

Dear Principal,

We are researchers from The University of Sydney. We are conducting a study called
Health4Me, a text message program to promote a healthy and happy lifestyle for
adolescents aged 12-18 years. Finding motivation and correct information can be
challenging for young people, which is why we are conducting a research study to
understand whether text messaging is an effective way to support them. All the text
messages were developed in conjunction with young people and reviewed by experts. We
would like to invite your students to participate in our study.

The aim of Health4Me is to support improvements to young people’s eating and physical
activity behaviours, alongside focusing on other topics which young people identified as
important to them, including mental health and sleep, body image, climate and planetary
health and the media. Young people have the option to reply to any of the messages and to
communicate with a health counsellor to receive more support. The study runs for 6-months,
with students receiving 4-5 text messages per week (out of school hours). All study activities
are conducted online. Young people can also receive up to $60 worth of gift vouchers for
completing the study activities.

We would be grateful if you could include the attached study advertisement in your school
newsletter and/or share on your school social media channels to introduce our study to your
students.

Full study details are available on our website (www.health4mestudy.com). Thank you in
advance for any assistance and please do not hesitate to contact us if you have any
questions regarding the study.

Sincerely,
Health4Me Team
(Rebecca, Stephanie & Allyson)
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Email to Known Networks and Contacts

Good Afternoon,

You have recently expressed interest or taken part in a research study led by our team.
Today, I'd like to tell you about a new research study which we have just launched called
Health4Me!

Health4Me is a 6-month research study where you will receive 4-5 text messages per week
for 6-months. We are aiming to find out whether taking part in the Health4Me program for 6-
months can improve young people’s physical and mental health. Our text messages have
been developed with young people for young people! If you take part in the study, you will
receive information and advice on areas including diet, physical activity, sleep, mental
health, body image and climate and planetary health. YOU get to choose how much you
want to interact with the program — you can reply to the messages and receive up to 6
coaching calls with a health counsellor if you like!

Best of all — everything is online! You will complete surveys at both the start and end of the
study (6-months’ time), wear an activity tracker which we will send to you and communicate
with the researchers via text messages. If you complete all the study activities you will
receive up to $60 in gift vouchers.

You may be eligible to take part in the study if you are between 12 and 18 years old and own
an active mobile phone. To find out whether you are eligible, please fill out this short (5-min)
screening form: https://redcap.sydney.edu.au/surveys/?s=8MLDKXRLDTN7RD83. A
member of the research team will get in contact with you shortly after!

If you have any questions please reply to this email or send us a text at 0468 684 450.
Kind Regards,
Rebecca (on behalf of the Health4Me team)
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Headspace GP Newsletter

Health4Me Study for adolescents aged 12-18 years

Researchers from the University of Sydney are conducting
a study called HealthdMe, a healthy lifestyle text message
program for adolescents aged 12-18 years. The program
has been co-designed by young people, for young people.
The overall aim of the study is to support improvements to
young people’s eating and physical activity behaviours,
alongside focusing on other topics which young people
identified as important to them, including mental health and
sleep, body image, climate and planetary health and the
media.

Young people have the option to reply to any of the
messages and to communicate with a health counsellor to
receive more support. The study runs for 6-months, with
participants having the chance of receiving 4-5 text
messages per week (out of school hours). All study
activities are conducted online. Young people can also
receive up to $60 worth of gift vouchers for completing the
study activities.

We'd appreciate your help to spread the word! Young
people can express interest for the study here.

They must be aged between 12-13 years old, have an
active mobile phone and not have been diagnosed with
diabetes or a previous or current eating disorder.

Full study details are available on our website. Thank you
in advance for any assistance and please do not hesitate to
contact Health4hMe (+61 468 684 450) if you have any
questions regarding the study.
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Health4Me Website (Homepage)

G = healthdmestudy.com QA O & @ b
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Health4Me Study Flyer

Supporting young people to eat
healthy and be physically active,
tackling the issues important to

You!

The Health4Me research study provides support
through text messages about physical activity,
nutrition and wellbeing. We want to find out if this
program can help to improve your health. If you're
between the ages of 12-18 and have an active mobile
phone, consider joining our study!

All participants will receive a gift voucher for
their time completing each of the study
activities.

mEunversiiyof - This study has received ethics approval from The University of Sydney HREC
SYDNEY (approval number 2022/402)

health4me.study@sydney.edu.au

CONTACT US 0468 684 450

health4mestudy.com
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Health4Me Social Media Advertisement Examples (Instagram and Facebook)

We invite You to Join our text

message Study if You re We invite you to join hesities o Fopoist
between the ageg Of 13—18 and gt"i:(;?)l(ft ;\;i:?:rseage EERYEY
ﬁ have an active mobile Phonel between the ages of

12-18 and have an
active mobile phone

You will receive a gift, voucher
for your time
visit our website at

www.health4mestudy.com
text us at 0468 684 450

You will receive a gift
voucher for your
time.

VISIT OUR WEBSITE
www.health4mestudy.com

Helping YOU lead & __ TEXT US
h ﬂlfh. a d ‘% ‘THE UNIVERSITY OF
e ier an - J
ey SYDNEY 0468 684 450
happier lifestyle!

We invite you to join our text

message study if you are 13-18
and have an active mobile phone wEs"s‘ X&%‘%‘é;‘?ﬁ?&%guéﬁgﬁg
Text us at 0468 684 450! AND HAVE AN ACTIVE MOBILE PHONE

1ext us on 0468 684 45,

@Eny"b"ﬁ'ﬁf You will receive a gift voucher for your time
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Appendix D — Health4Me Screening Questionnaires

InsideOut Institute Screener [10I-S]

1. How is your relationship with food? 11 Worry and stress free
(For example: is food and eating worry free, 0 2
or is it full of worry and stress?) 13

0 4

[0 5 Full of worry and stress
2. Does your weight, body or shape make [0 1 Never
you feel bad about yourself? 0 2
(For example: the number on the scale, the 0 3
shape of your body or a part of your body.) 74

[1 5 All the time
3. Do you feel like food, weight or your body [0 1 Never
shape dominates your life? 2
(For example: experiencing constant 0 3
thoughts about food, weight or your body.) 74

[1 5 All the time
4. Do you feel anxious or distressed when [0 1 Never
you are not in control of your food? 2
(For example: when others cook or prepare 0 3
food for you or when eating out.) 74

[1 5 All the time
5. Do you ever feel like you will not be able [0 1 Never
to stop eating or have lost control around 02
food? 03
(For example: feeling that you have no 74
control around food, that you binge eat or 5 All the time
fear that you will binge eat.)
6. When you think you have eaten too (1 1 Never
much, do you do anything to make up for it? 0 2
(For example: skipping the next meal, going 0 3
light on the next meal, working it off with 74
exercise, purging via vomiting or taking 5 All the time
laxatives, diuretics or diet pills.)

Note: Items are rated on a 5-point Likert scale to give a total score out of 30

If score on I0I-S >16, participant must complete a 28-item EDE-Q. Otherwise, participant
may be included.
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Eating Disorder Examination Questionnaire [EDE-Q]

On how many of the past 28 days...

1. Have you been deliberately trying to limit the amount of
food you eat to influence your shape or weight (whether or
not you have succeeded)?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

2. Have you gone for long periods of time (8 waking hours
or more) without eating anything at all in order to influence
your shape or weight?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

3. Have you tried to exclude from your diet any foods that
you like in order to influence your shape or weight (whether
or not you have succeeded)?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

4. Have you tried to follow definite rules regarding your
eating (for example, a calorie limit) in order to influence your
shape or weight (whether or not you have succeeded)?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

5. Have you had a definite desire to have an empty stomach
with the aim of influencing your shape or weight?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

6. Have you had a definite desire to have a totally flat
stomach?

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
Everyday

7. Has thinking about food, eating or calories made it very
difficult to concentrate on things you are interested in (for
example, working, following a conversation, or reading)?

N 1 Y e Y O B

No days
1-5 days
6-12 days
13-15 days
16-22 days
23-27 days
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Everyday

[

8. Has thinking about shape or weight made it very difficult [0 No days

to concentrate on things you are interested in (for example, ] 1-5days

working, following a conversation, or reading)? 1 6-12 days
0 13-15 days
[0 16-22 days
[1 23-27 days
[1 Everyday

9. Have you had a definite fear of losing control over eating? (1 No days
0 1-5days
[0 6-12 days
[0 13-15 days
(1 16-22 days
[1 23-27 days
[J Everyday

10. Have you had a definite fear that you might gain weight? 1 No days
0 1-5days
(1 6-12 days
(1 13-15 days
[0 16-22 days
[ 23-27 days
[J Everyday

11. Have you felt fat? 1 No days
(1 1-5 days
[0 6-12 days
0 13-15days
[0 16-22 days
[1 23-27 days
[1 Everyday

12. Have you had a strong desire to lose weight? (1 No days
0 1-5days
[0 6-12 days
(1 13-15 days
(1 16-22 days
[ 23-27 days
[J Everyday

13. Over the past 28 days, how many times have you eaten

what other people would regards as an unusually times

large amount of food (given the circumstances)?

14. ... On how many of these times did you have a sense of

having lost control over your eating (at the time times

you were eating)?

15. Over the past 28 days, on how many DAYS have such

episodes of overeating occurred (i.e. you have eaten davs

an unusually large amount of food and have had a sense of | —— y

loss of control at the time)?

16. Over the past 28 days, how many times have you made

yourself sick (vomit) as a means of controlling your times

shape or weight?

17. Over the past 28 days, how many times have you taken

laxatives as a means of controlling your shape or times

weight?
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18. Over the past 28 days, how many times have you
exercised in a "driven" or "compulsive" way as a means of

controlling your weight, shape or amount of fat, or to burn —times

off calories?

19. Over the past 28 days, on how many days have you No days

eaten in secret (ie, furtively)? ... Do not count episodes of 1-5 days

binge eating. 6-12 days
13-15 days
16-22 days
23-27 days
Everyday

20. On what proportion of the times that you have eaten
have you felt guilty (felt that you've done wrong) because of
its effect on your shape or weight? ... Do not count episodes
of binge eating.

None of the times
A few of the times
Less than half
Half of the times
More than half
Most of the time
Every time

21. Over the past 28 days, how concerned have you been
about other people seeing you eat? ... Do not count
episodes of binge eating.

I I T A

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

On how many over the past 28 days...

22. Has your weight influenced how you think about (judge)
yourself as a person?

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

23. Has your shape influenced how you think about (judge)
yourself as a person?

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

24. How much would it have upset you if you had been
asked to weigh yourself once a week (no more, or less,
often) for the next four weeks?

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

25. How dissatisfied have you been with your weight?

N T A

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly
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0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

26. How dissatisfied have you been with your shape?

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

27. How uncomfortable have you felt seeing your body (for
example, seeing your shape in the mirror, in a shop window
reflection, while undressing or taking a bath or shower)?

0 Not at all

1

2 Slightly

3

4 Moderately
5

6 Markedly

28. How uncomfortable have you felt about others seeing
your shape or figure (for example, in communal changing
rooms, when swimming, or wearing tight clothes)?

OoodDooooboooooogmbooooogag

Note: Items are scored in four domains (restraint, eating concern, shape concern, weight
concern) to give a global score

Restraint: (Sum of items 1-5)/ 5

Eating Concern: (Sum of items 7, 9, 19, 20, 21) / 5

Shape Concern: (Sum of items 6, 8, 10, 11, 23, 26, 27, 28)/ 8
Weight Concern: (Sum of items 8, 12, 22, 24, 25) / 5

Global Score: (Sum of items Restraint, Eating Concern, Shape Concern, Weight
Concern) / 4

If score on EDE-Q >3 AND any of behavioural items 15-18 endorsed (>1), exclude and refer
on to the InsideOut Institute clinical team for further assessment. Otherwise, participant may
be included.
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Appendix E — Digital Health Implementation Study Ethics Approval and Participant

Information and Consent Form

THE UNIVERSITY OF Research Integrity & Ethics Administration
= E-IE vy SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Friday, 4 November 2022
Dr Stephanie Partridge

Health Sciences; Faculty of Medicine and Health
Email: stephanie.partridge@sydney.edu.au

Dear Stephanie,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.
| am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 20221778
Project Title: Accelerating digital preventive health programs for adolescents:
from research to implementation
Authorised Personnel: Partridge Stephanie; Raeside Rebecca; Todd Allyson;
Approval Period: 04/11/2022 to 04/11/2026
First Annual Report Due: 04/11/2023
Documents Approved:
Date Uploaded Version Number Document Name
26/10/2022 1 Email
Invite V1_190922 CLEAN
26M10/2022 1 Interview
guide_%1_190922_CLEAN
26/10/2022 1 REDCap_Econsent
Condition/s of Approval

» Research must be conducted according to the approved proposal.

= Anannual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

= ‘You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:
¥ Serious or unexpected adverse events (which should be reported within 72 hours).
¥ Unforeseen events that might affect continued ethical acceptability of the project.

= Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

* Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

= Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

+ Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

Research Integrity & Ethics Administration T +61 2 8036 9161 BN 15 211 513464
Research Portfalio E human ethics@sydnay.edu.au RGOS D0026A
Levsl 3, F23 Administration Building W sydney.edu.aufethics

The University of Sydney

NSV 2006 Australia

301



THE UNIVERSITY OF
wio SYDNEY

= Ethics approval is dependent upon ongoing compliance of the research with the Natfonal Statement
on Ethical Conduct in Human Research, the Australian Code for the Responsible Conduct of
Research, applicable legal requirements, and with University policies, procedures and governance
requirements.

= The Ethics Office may conduct audits on approved projects.

» The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Professor Michael Skilton
Chair
Health Review Committee (Low Risk)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with the
Mational Health and Medical Research Council's (NHMRC) National Statement on Ethical
Conduct in Human Research (2018) and the NHMRC's Australian Code for the Responsible
Conduct of Research {2018)

Paga 20f2

302



Participant Information Sheet — Digital Health Implementation

Research Study: Accelerating digital preventative health programs

for adolescents: from research to
implementation

Dr Stephanie Partridge (Principal Investigator)

THE UNIVERSITY OF

SYDNEY

Senior Research Fellow in Engagement and Co-design Research Hub
School of Health Sciences, Faculty of Medicine and Health, University of Sydney.
Phone: +61 412 961 432 | Email: stephanie.partridge@sydney.edu.au

12.

13.

14.

What is this study about?

We are conducting a research study to evaluate stakeholders’ perspectives and level of
support for adolescent digital health prevention interventions. We also aim to understand
any barriers or enabling factors which could impact the implementation of such programs
in current health care and community settings.

This study will help inform the development and implementation of future digital health
prevention programs such as Health4Me, which is a healthy lifestyle text-message support
program that is currently being co-designed by our research team with adolescents and
stakeholders, and will be tested through a randomised controlled trial (RCT).

Taking part in this study is voluntary. Please read this sheet carefully. If you want more
information or have any questions prior to participating, you can request a phone call with
the study co-ordinator or research team at the University of Sydney.

Who is running the study?

The study is being carried out by the following researchers:

e Dr Stephanie Partridge (lead investigator)
e Ms Rebecca Raeside
e Ms Allyson Todd

This study is being funded by the Medical Research Future Fund (MRFF) and Primary
Care Grant (MRFF2006315).

Who can take part in the study?

We are seeking stakeholders interested in digital health prevention programs for
adolescents. This may include but is not limited to government (local, state, federal), health
(local health districts, primary care networks), education (teachers and wellbeing staff),
industry, non-government organisations (Youth Action, Aboriginal Community Controlled),
youth services and community groups.

You may be eligible if you are:

. an adult (218 years)
. have an interest in adolescent populations
. willing to provide insights into digital health prevention programs with adolescents.
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15.

16.

17.

18.

You have been invited to take part in this study because we have identified you as a
potential stakeholder interested in adolescent health prevention programs.

What will the study involve for me?

If you decide to take part in this study, you will be asked to complete a brief online form
and provide e-consent via Redcap, a university approved, secure online data capture
system.

Once informed consent has been obtained, we will a schedule a time for an online
interview through zoom. The interview will take up to 45 minutes. You will be asked a
range of questions specifically related to your perspectives of the support and potential
public health impact of digital health prevention interventions, including Health4Me, and
potential pathways for future implementation.

Basic demographic data will be collected during the informed e-consent process via entry
into the REDCap form. Demographic data includes age, gender, location, and ethnicity.
We will also collect information regarding your current position, the organisation you work
for, and how long you have been working at this organisation.

Interviews will be audio recorded only through Zoom for the purpose of data collection
and transcription for analysis. The audio recording will be transcribed and will be
available for review by participants upon request. All information will be de-identified
prior to analysis and reporting.

Can | withdraw once I've started?
Being in this study is completely voluntary and you do not have to take part.

We do not anticipate your decision will affect your relationship with any staff members from
the University of Sydney or other relevant stakeholders. All data collected will be
confidential and all transcripts from audio recordings will be de-identified to protect
anonymity.

If you decide to take part in the study and then change your mind you can withdraw by
emailing the research team. If you decide to withdraw, we will not collect any more
information from you. Any information that we have already collected will be kept in our
study records and may be included in the study results. Audio recordings will be
transcribed and de-identified, therefore your responses cannot be withdrawn.

If you take part in an interview you may refuse to answer any questions that you do not
wish to answer.

Are there any risks or costs?

Aside from giving up your time, we do not expect that there will be any risks or costs
associated with taking part in this study.

Are there any benefits?
You will not receive any direct benefits from being in the study. However, your participation

will help inform future development and implementation of digital health prevention
programs and/or interventions for adolescents.
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19.

20.

21.

22.

What will happen to information that is collected?

By providing your consent, you are agreeing to us collecting information about you for the
purposes of this study.

Any information you provide us will be stored securely and we will only disclose
identifiable information with your permission unless we are required by law to release
information. All necessary steps will be taken to protect your confidentiality throughout
the study. Any information obtained in connection with this research project that is
identifiable will remain confidential.

Demographic data collected during the study will be stored on REDCap, a secure online
system that is managed by the University of Sydney. All interview audio recordings and
written transcripts will be de-identified and used for data analysis purposes only. They will
be stored securely using our Research Data Store (RDS), which is a central network drive
that allows secure storage of large datasets and files and complies with the University of
Sydney’s data security policies. Access to these files will be restricted to authorised
researchers approved by the leading investigator.

All study related documents and data will be stored for a period of 5 years after publication
of study results as per standard storage policies and stored on our RDS network drive.
We are planning for the study findings to be published in peer-reviewed journals. You will
not be individually identifiable in these publications. The results may also be presented at
inter/national conferences and to any interested organisations (such as The NSW Office
of Preventive Health).

We anticipate our findings will help inform future pathways in the implementation for
adolescent digital health prevention interventions, including the Health4Me study.

Will | be told the results of the study?

You have a right to receive feedback about the overall results of this study. At the end of
the study, we will provide a brief lay summary report of our findings.

What if | would like further information?

When you have read this information, the following researcher/s will be available to discuss
it with you further and answer any questions you may have:
e Ms Rebecca Raeside, Research Associate Faculty of Medicine and Health,
University of Sydney
Email: rebecca.raeside@sydney.edu.au Phone: 0412 961 432

What if | have a complaint or any concerns?

The ethical aspects of this study have been approved by the Human Research Ethics
Committee (HREC) of The University of Sydney 2022/778 according to the National
Statement on Ethical Conduct in Human Research (2007).

If you are concerned about the way this study is being conducted or you wish to make a
complaint to someone independent from the study, please contact the University:

Human Ethics Manager
Email: human.ethics@sydney.edu.au
Phone: +61 2 8627 8176
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Participant Consent Form — Digital Health Implementation

Research Study: Accelerating digital preventative health programs
for adolescents: from research to implementation

Dr Stephanie Partridge (Principal Investigator)

Senior Research Fellow in Engagement and Co-design
Research Hub, School
of Health Sciences, Faculty of Medicine and Health,
University of Sydney.

Phone: +61 412 961 432 | Email: stephanie.partridge@sydney.edu.au

THE UNIVERSITY OF

SYDNEY

Participant Name

| agree to take part in this research study. In giving my consent, | confirm that that:

¢ The details of my involvement have been explained to me, and | have been provided
with a written Participant Information Statement to keep.

¢ | understand the purpose of the study is to investigate stakeholders’ perspectives on
the implementation of adolescent digital health prevention interventions.

¢ | acknowledge that the risks and benefits of participating in this study have been
explained to me to my satisfaction.

e | understand that in this study | will be required to complete a brief form containing
demographic data, and complete a 45-minute online interview, answering questions
specifically related to my perspectives of the support and potential public health
impact of a digital health prevention intervention, including Health4Me, and potential
pathways for future implementation.

e | understand that my participation in the interview will be audio-recorded.

e | understand that my information may be used in future research to inform future
development and implementation of adolescent digital health prevention
interventions.

¢ | understand that being in this study is completely voluntary.

e | am assured that my decision to participate will not have any impact on my
relationship with the research team or the University of Sydney.

e | understand that | am free to withdraw from this study at any time and that | can
choose to withdraw any information | have already provided (unless the data has
already been de-identified or published).

e | have been informed that the confidentiality of the information | provide will be
protected and will only be used for purposes that | have agreed to. | understand that
information identifying me will only be told to others with my permission, except as
required by law.
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Participant Name

Signature

Date

| understand that the results of this study may be published, and that publications will
not contain my name or any identifiable information about me.

| confirm the following:

| consent to recordings (audio) Yes O No OO
| would like to review my interview transcripts Yes O No OO
I would like feedback on the overall results of this study Yes O No O

If you answered yes, please provide your preferred contact details
(email/telephone/postal address):

| understand that after | sign and return this consent form it will be retained by the
researcher, and that | may request a copy at any time.
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Essay

Youth perspective on chronic disease prevention

Chronic diseases, dimate change, mental health, and
COVID-19 recovery are among the most serious challenges
facing our generation, who account for one sixth of the
global population. Yet, cument approaches to chronic
disease prevention are proving ineffective, with limited
advocacy and leadership initiatives for young people to
collaborate with researchers to improve chronic disease
outcomes. Researchers are responsible for engaging with
adolescents as active research partners and guarding
against unconscious biases to shape actions that support
adolescents to lead healthy lives.

Established in September, 2021, the Health Advisory
Panel for Youth at the University of Sydney (HAPYUS)
consists of 16 youth advisors aged 13-18 years from
Mew South Wales in Avstralia, with a focus on chronic
disease prevention. Theyouth advisory group is designed as
a leadership initiative with the framework of collaboration
informed by Youth Participatory Action Research principles,
processes, and guidelines on adolescent participation and
civic engagement. A key responsibility of our group is to
provide advice to the research team on matters relating
to adolescent chronic disease prevention.

In this Essay, we aim to provide first-hand insights on
crucial issues that affect the wellbeing of young people
living in Australia today. We have considered these issues
within the context of the COVID-19 pandemic and dimate
change crisis, and examined their impact on the collective
mental and physical health, as well as social engagement, of
young people. Views were grounded in our lived experience
and were gathered from the 16 HAPYUS members via three
online group discussions and an online conversation thread
between October, 2021, and February, 2022, We analysed
and categorised the issues raised and have delineated these
concerns as being of top priority: (1) inimical impact of the
growing social media presence in the lives of young people,
(2) incomplete or unbalanced nutritional intake, and (3) rise
of physical inactivity. Collectively, we strongly feel that these
issues are interconnected and interdependent, and should
therefore be discussed in a multidimensional context with
COVID-19, dimate change, and mental health.

Ourtop concems

Engaging with social media platforms is an ewveryday
activity for many young people. Womyingly, social media
platforms have been inundated with influencers who have
the ability to promote or recommend certain products
or services. As young people, we feel that influencers
can use their profile to monetise the documentation of
their lifestyles and exploit the vulnerability of younger
audiences who idolise them. As such, the content viewed
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on social media has a profound effect on young people,
with potentially more negative than positive effects on
their physical and mental health. For example, influencers
often promote unrealistic expectations of body image
and diets that are not endorsed by health professionals,
as well as unattainable lifestyles (eqg, unaffordable goods
and services). The popularity of social media influencers
can be attributed to promotional techniques such as
body-focused content, testimonials, or heavily staged and
curated comtent The rising popularity of photo-editing
applications has increased the ease with which influencers
are able to perfect their online brand and persona, often
portraying unrealistic and false body images. This enables
them to feed off the insecurities of younger audiences
and disguises advertisements as environmentally and
socially conscious—for example, by exploiting the youth's
climate change concems with so-called greenwashing
(ie, misleading advertising to make products seem
environmentally friendly). We acknowledge that there
are ethical influencers and qualified professionals on
social media who are actively seeking to promote healthy
lifestyles, but they are the minority.

The relationship between body image and social media
use by young people is a concern. Body image concems
might be emerging among our peers from the lack of
diversity and representation of people from different
ethnicities and cultures on socdal media. This lack of
representation is forming a subculture identity of only
certain body types within traditional gendered spaces.
For males, this is a muscular aesthetic assodated with
gym and fitness lifestyles, while for females this is a lean
aesthetic associated with nutrition, yoga, and mental
wellness. The content relating to exercise and diet culture
might be fuelling these aesthetic projections. Many social
media platforms, such as Instagram, have algorithms
to recommend content based on past activity, thus
potentially exacerbating the lack of representation.

On social media we see frequent content by lifestyle
influencers of new workouts, personal training, and quick
10 min fixes. These exercise suggestions, apart from
being unrealistic for mamy, might cast expectations of
the need for continuous exercise and result in cbsessive
exercise behaviours. Furthermore, social media enables a
highly toxic and competitive culture. For example, some
individuals seek to actively display the inequality of access
to methods of physical activity, such as hiring personal
instructors, to reflect their sodoeconomic status. This can
be highly detrimental to the wellbeing and physical activity
levels of the wider youth community. It is important for
health professionals on sodal media to not support this
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status quo and dismantle this normative environment.
We recommend health professionals consider gender
and cultwrally tailored health messages on social media
when trying to curb these fam healthy and highly toxic
expectations of physical activity.

Arguably, the most physically detrimental aspects of
social media are the excessive dieting culture promoted
by influencers, leading to nutritional deficiencies and, in
severe cases, eating disorders among youth. Diet culture
is promoted to general youth audiences and to young
aspiring athletes. Primarily, the common aesthetics that
young people view on sodal media are often holistically
and scientifically uninformed, enforcing heteronormative
and culturally biased standards, thus proving not conducive
to the collective mental and physical wellbeing of diverse
young avdiences.

MNext, we recognise that the rising commercialisation of
food corporations and fast food chains is being driven by
enticing advertisements and sponsorships with influencers.
Notably, promaotional content on social media is disguised
asan insight into celebrities’ or influencers’ lives, making this
type of advertising less obvious for young viewers compared
to conventional advertisements on television or print media.
Increasing levels of poor nutrition among youth is partly a
result of exposure to misleading advertising by fast food
chains and influencers promoting certain lifestyles and
brands that are often expensive. Issues related to unbalanced
nutrition intake, such as the rise in cbesity among youth
globally, can be linked to the manipulative promotional
tactics used by major fast food outlets, which lead young
avdiences to make uninformed choices to eat unhealthy
and highly processed foods. Fast food is also conveniently
priced at much lower costs than healthy foods, proving to
be a more attractive choice for young people who might be
financially disadvantaged. During the COVID-19 pandemic,
takeout and home delivery have become popular options,
and food corporations have benefitted from so-called COVID
washing a branding tactic that disguises manipulative
advertising as philanthropy (eg, helping small businesses).

Another key issue for young people is misinformation
of nutrition information, particularly on social media. For
example, social media often promotes fresh and organic
foods and supplements as healthy. Many young pecple
right not be aware that the definition of organic is vague
and does not guarantee amything about health, yet such
advertising misleads young people to believe that these
products are associated with health. Many organic foods are
alsoexpensive and inaccessible, which perpetuates the belief
that having a healthy lifestyle is associated with wealth.

Recommendations

We recommend a two-tiered, mult-sector, and tailored
approach to bolstering the health of young people. Tier 1
programmes should focus on creating awareness of social
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media use and addressing social media literacy. Topics
could comprise evaluating social media for objective
and well informed content wersus misleading content,
increasing knowledge on well balanced diet and physical
activity, promoting awareness on mental health issues, and
coping with consequences of the pandemic and dimate
change anxieties. Tier 2 builds on the acquired awareness
and literagy with concrete guidance for implementation
into daily life, such as affordable shopping lists and recipes
for well balanced diets, suggestions for local opportunities
forphysical activity, and local mental health support. These
programmes should be equally engaging and convincing
as the plethora of promotional content on sodal media.
To maximise accessibility, the programmes should be
integrated within the school cumiculum, conducted
through educational seminars within schools, delivered
by health and nutrition professionals in collaboration
with young people. These interactive sessions would be
of great benefit, especially to younger adolescents who
are beginning to use social media. Facilitated discussions
among peers can also provide insights into the evolution
of youth interaction and experiences on social media.
Additionally, such initiatives should be customised for
specific age groups, genders, and cultures, providing them
with the most relevant and appropriate information while
addressing the financial barriers surrounding healthy diets.
But most importantly, lawmakers and industry bodies
should also be held accountable with stricter regulations
for advertisernents on TV, print media, and social media.
Researchers, policy makers, and governments need to
consider the ramifications of COVID-19 restrictions and the
long periods of lockdown on the ability for young people to
access physical activity opportunities. During this time in
Australia, sports and recreation centres, open public spaces,
and sports grounds were closed, hindering opportunities
for young people to be physically active and socially
engaged. However, reduced physical activity in younger
people could also be attributed to the near-omnipresence
of digital media that facilitates prolonged screentime.
Also, pre-pandemic costs associated with facilities such as
gyms and indoor recreational spaces have led many young
peophe to resort to internet trends led by influencers that
often promate misinformed fitness regimens.
Interestingly, despite the subsequent lifting of lockdowns
in Australia, the reduction of physical activity has partly
remained, as young people became gradually more
involved with online activities. Virtual communities provide
an increasing substitute for sport and social activities,
which will likely increase over coming years with the rise
of the metaverse, an anticipated future three-dimensional
iteration of the intemet. School sport programmes
have resumed, albeit encouraging face masks, but are
not providing enough incentive for adequate physical
activity throughout the week. Furthermore, competitive
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interschool events are now open to limited students upon
expressions of interest, possibly reducing attendance of
first-time participants due to increased exclusivity. High
self-isolation rates due to spiking levels of COVID-19
infecticns among school-aged children (and teaching staff)
after the reopening of schools pose an additional hurdle for
returning to pre-pandemic levels of physical activity.

It is also important to acknowledge the sociceconomic,
physical, and psychological barriers that the pandemic has
exacerbated. To improve physical inactivity, governments
and local community organisations moust remove the
barriers highlighted by their community and make it as
easy as possible for young people to be physically active.
Solutions could indude opening recreational spaces for
safe, physically distanced public vse, along with free,
taillored programmes, digital resources, and instruction
sheets to support individuals and communities to
participate in regular physical activity.

Conclusions and future directions

The top issues identified by HAPYUS are interconnected
through the digitalisation and commercialisation of health
and wellbeing on social media. These issues have been
exacerbated by the COVID-19 pandemic and will continue
to be amplified with ongoing global issues such as dimate
change. As a result, young people arcund the world face
numerous bariers and adverse influences that pose
harmful threats to their physical and mental health.

The owerall health and wellbeing of adults have been
shown to improve through awareness, education and
prevention programmes, and targeted chronic disease
management initiatives. However, similar initiatives for
youth have not had the same desired impact, and young
pecple need supportive digital and physical environments.
The likely reasons for this, as highlighted above, are the
susceptibility of youth to messages and trends promoted
on social media, and government initiatives that do
not consider the barriers that many young people face.
Cumently, governments spend more money on treating
chronic diseases than preventing them, and prevention can
start in youth and with youth. Thus, future programmes,
initiatives, and strategies should account for youth-specific
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needs, such as diverse sodial media campaigns to effectively
counteract the inimical consequences of influencer health
trends that target young people. Critically, young people
need to be actively engaged as collaborators to address
these issues.

The top issues expressed above align with findings in
national and international reports by young pecple that
call for greater action by governments and decision makers.
Despite concerted efforts by adolescent health researchers
to understand and evaluate chronic disease prevention
initiathres and policies, there has been no easing of the
chronic disease burden since 1990, and many adolescent
chronic disease risks factors have increased in prevalence.
To date, research agendas for the prevention of chronic
disease in adolescents are still almost entirely driven and
implemnented by adults. In 2017, ata community of practice
focused on youth and chronic diseases, comvened by the
WHO Global Coordination Mechanism on the Prevention
and Control of Moncommunicable Diseases, it was found
the vast majority of adolescents believed that adolescent
wvoices in the chronic disease discourse have been tokenistic
and frequently dismissed. It is now well recognised that
involving consumers can add value to health research
and researchers have a right and responsibility to incude
consumers. The HAPYUS leadership initiative will work
towards generating solutions to address these issues
via a systems-based approach that is working towards
fostering long-term collaborations between adolescents,
researchers, and policy makers.
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Engaging adolescents in chronic disease pki

prevention research: insights from researchers
about establishing and facilitating a youth
advisory group

Stephanie R. Partridge'®, Mariam Mandoh', Allyson Tedd! and Rebecca Raeside'”

Abstract

Our comment discusses our experience establishing a youth advisory group focused on chronic disease preven-
tion research. The comment highlights three key learnings: the need for researchers to adapt their working style,
the importance of redefining the power dynamics, and disrupting traditional research structures to align with co-
researcher engagement models,

Keywords ‘Youth, Adolescent, Participatory research, Advisory group, Consumer, Chronic disease prevention

Plain English Summary

In this commment, we share our insights from working with a youth advisory group in adolescent health research,
Qur comment supparts our research paper on co-designing an online health study, "Health4Me"The youth advisors
worked with us for a year, during which we also studied leadership and other outcornes.

Adolescent health is gaining worldwide attention. Health researchers see the value of working with young people
an Issues that affect them. To address this need, we fommed the Health Adviscry Panel for Youth at the University

aof Sydney. We motivated young people through bullding new skills and leadership training, rather than only focusing
on improved health outcornes or health knowledge,

Here are our key lessons as researchers:

« Flewibility: We changed our approach to support online tearmwork with voung people, offered payment
and worked around their schedules.

« (Changing power dynamics: We empowered young people by engaging them in decisions and involved them
in co-authoring papers and presentations.

« (Challenging traditional structures: To support youth- as co-researchers, we used existing sources of funding
and offered mentorng.

*Comespondence:

Stephanie R. Partridge

stephanie.pa riridge@sydney edu.au

Full list of author information s available at the end of the article

@ The Author(s) 2024, DpenAccess This article Is koensed under a Creative Commons Atiribution 4.0 International Licsnss, which
. BM pemitts use, sharing, adsptation, distribution and reproduction in any medium or format, as long 5 you ghve appropriste credit tothe
C orgnal autheriz) and the source, provide a link to the Creative Commions licence, ard Indicate Fohanges were mada. The mages or
other third party materld in this artide are Included in the artide’s Creative Commons loence, urless Indicated othenwise Iin a creditine
to the matedal Fmateril 5 not inchuded in the artides Crealve Commeons licence and your intended wse Is not permitted by statuiory
regulation or exceeds the permitted wse,you wil nesd to obizin pamission directhy from the copyright hokder: To wiewa copy of this
licence, wisit hitpeoeatvecommons.ongdicensesbyd 0l The Creative Commons Publc Comain Dedicagon walver ipsfcestivecom-
mons org/publicdomalndzen1) applies to the data made avallable In this artide, unless othenwsa stated In 2 aedtt Ine o the dafa.

311



Partridge et al. Research lnvolvemant and Engagement [2024) 10:29

Page 2 of &

I conclusion, we highlight practical ways of working with a youth advisory group in health research. Qur teamwork
led to a youth digital health program, published essays, and future research ideas. Itis important for researchers
to actively involve and support young people in shaping research that affects them.

Introduction

To complement the paper “Striking the right balance:
co-designing the HealthdMe healthy lifestyle digital
health intervention with adolescents,” [1] this comment
reflects on our experience as researchers in establish-
ing and managing a youth advisory group. Our youth
advisory group supported our research projects, includ-
ing the Health4Me intervention [2] for 12 months in
2021/22. We have also evaluated the process of estab-
lishing and facilitating the youth advisory group, which
has been published elsewhere and includes the effect
of participation in the youth advisory group on adoles-
cents' leadership skills and perceptions related to chronic
disease prevention research [3]. This comment extends
and enriches our research findings by providing addi-
tional insights and reflections from our perspectives as
researchers into the meaningful engagement of adoles-
cents in health research that affects them.

Adolescent health and well-being are gaining attention
globally with the "1.8 Billion Young People for Change
Campaign” leading to the 2023 Global Forum for Ado-
lescents [4]. Global organisations, including UNICEE,
the World Health Organisation’s Partnership for Mater-
nal, Mewborn and Child Health, and the United Nations
Convention on the Rights of the Child, recognise the
need for younger generations to be involved in issues that
impact them. In the face of intergenerational challenges
such as the chronic disease epidemic, it is increasingly
important for researchers to engage meaningfully with
adolescents in research decision-making. In a prevention
research context, adolescent engagement is a developing
area of investigation with limited pragmatic evidence for
researchers [5]. Our systematic review found few studies
in the chronic disease prevention field that meaningfully
engaged adolescents as co-researchers, and fewer still
evaluated their experiences in such a role [6].

To address the limited evidence for meaningfully engag-
ing adolescents in chronic disease prevention research,
we established the Health Advisory Panel for Youth at the
University of Sydney (HAPYUS, pronounced ‘Happy Us')
in October 2021. In brief, of the 16 members, the mean
age was 16 years, 50% of members identified as female,
25% resided in rural and remote areas and approximately
40% spoke a language other than English at home. We
sought to recruit a diverse group of young people as our
research extends beyond healthcare services research
and into areas such as the food environment and digital

landscape that are relevant to adolescent health and well-
being broadly. To engage adolescents as co-researchers,
we focused on process motivators, such as learning new
skills and gaining experience, over outcome motivators,
such as improved health outcomes or health knowledge.
This comment highlights three key learnings from our
experience as researchers coordinating our youth advi-
sory group. We also provide a summary of dilemmas
experienced in relation to each key learning and strate-
gies we employed to overcome these challenges (Table 1).

Adapt working style

Firstly, we needed to adapt our working style to establish
and foster our youth advisory group. The group operated
mostly online as the adolescents were recruited from a
wide geographical area in New South Wales, Australia.
We provided monthly payments to youth advisors and
allocated researcher time to support the group. Online
meetings were scheduled outside school hours to accom-
modate the youth advisors' schedules. We envisioned
most of the research collaboration occurring during the
scheduled monthly meetings. However, we realised that
youth advisor attendance at these meetings was limited,
with only half of the group attending on average. To
address this, we adopted a tiered engagement approach,
offering multiple avenues for youth advisors to contrib-
ute comfortably and salely. We also secured funding to
host one full day in-person workshop with the program
designed by the youth advisors. Costs covered travel for
members residing in rural or regional areas to attend.

We used Slack and linked collaborative tools such as
Google Docs and Mural. As well, we made the meeting
recordings available on Slack. As younger millennials and
Gen Z researchers, ourselves, we are accustomed to using
such online collaborative tools. However, our research
training and institutional culture favours more traditional
forms of communication and collaboration, such as email
and file sharing on internal servers, which we recognise
is important for research data privacy and security. We
learned to be flexible and agile in our approach, while
considering data privacy and security and adjust to group
engagement changes and we recognise this approach is
different to how our traditional research team operates.
We recommend that researchers allocate a lead modera-
tor to facilitate safe collaboration online and effectively
communicate with the youth advisors and use tools that
support collaborative research, while also adhering to

312



Page 3 of 6

(2024) 10:29

Partridge et ol Research Involvemnent and Engagement

5|[ys pLE sBpajaaoLy Ly wiag swoduws of sseooid uonedgnd aug uo
SICEIAPE 1N 04 0] 53000 053 10 Tl oy sy 1o | e ol esn pa Buipacly g

JUBLIBAOALIL IIBL] JO 3UEIdE00E pUE Lo

-B03a) buife noows Agaiauy 'LpIEa 53l AU O SU0LNG LU0 PUE 3jo) Jueayibls
nag) Buisiseydwa s ewincl o) sios wpe yInoh 1 no jo  eyaq uo Bunexonpy 5
JUEEL0D EURled pue BDUBES P SIIYIE U0l ppe Bu

-1E) Esanau siuedoiyed Youeasal se sioyine-oo uprnod pes uoBege usgjo pigw
Saiod yans Buryae s |euncl yus pausiunoous s)seqias Bulwosean ¢
Mauwuansua Burysgrd

anyoddns e Bupisisoy Aqaiayl siawnsuoo 1o apdoed Gunod joindu) sge
-N|ea a1 asiuBooal 18y saod dip oyin e aasn Bu) guss s| e nol Bunseges ¢

sBupuy ay3 o suorejadiagu pue

suCInguIu e ey 1 Bunesulap A e Agauay) (sexcg Ba) sdiosnuew
pays g nd ui papnpu aq o) sjusw SR Bunjen u siosiape yinod Bunsssy 7
suo e qrd s o

s oing Ui ooyl Budeys u Auouone 1ay3 Bunnsus ‘sansedsiad usmoano
Buiscdwi inoyym sics wpe yinad sno oy ouepnB puepoddns Buipaoug -
saInseall funses pue Aaesud epep sngal yenoeg

E1ED YouESsa) &y 1Islas jo uaisaond ayl Buursus | einp pue o 8 Boon
Lpns s)ood E16IP aANEKGE||CD JO 250 Ay iuaasiag adlejeq e Buiyus
wisijeuoissapoud puelsedsal o armno e Buuepew ajgpe yes uoabuayme
abpsyamouy pue anBo ap uado Bulaisy AQ [UCEDIUNWIWGD ||EWS [BL o
LP NS S2UN3 NS UORED W WD [eXiupuesEy [eaonppen BuBus)egs ¢
wogenge|R pue uawebefus

apenwns puesjued i ed Buow e wodd e iagsoy oy lojeiapow 2y Ag Bul Bes
-saw agend pue seya dnodb se upns Yoe|s jo saumeay sno ea Bubeiase 7
S[R30 LD

|EN AL PUL U0 PS8 BG O 10 U0 SEIBW B daay o) uoido a1 pu e suchzelaiul
ELP suainguiuad [eqiaa Bupnpun SHuness w wooy Buunp uoledianed o
sanuane diynw buipnand uaswabebua o yoewdde paag e Budogdwy |

sa|Bajens

szaccud waydw oo g ) Bunebineu uo siogape yinosino jojuaw opsn Bu)
-inbay ‘ssEcod won e g nd ynusics 3y ul esiEde ey Bis aney ae s
-LpUESsR) SRS P B pauesaud L) Esawo Bust LD digsiouine Syl e
oym 3oyl of sucieqnd Jgiuass u diysioyine-ooa o Apun peddo ag;
Buipua e SISy JUESea-00 SE SI0SIAPE JINoW INO SoA U0} PElNOWESPUS S

pouad Yuowe7 | sl noyBnosyl uawasbefiua |Bw Kew a1nsa ol s

B v, Mo papdepe s ') US LU0D S0 IS PUBTUSLIER OIS 10
2MEU [ENs B2 341 Bul Bpapouyoy s1ay Esal-00 5 B 530 31 01 SN puoo
13adsal [Bninw jo ainna e BUREAI N PUE JaLI0Ue 3U0 LM Je)| IWUEUn
Apnowand aiam oym s oad Bunod o) BuiBung o abusy a2 eyl pace) an,

SEWW|p paruauadg

s weudpramod Buluyspey

A E Buppom idepy

sbujuea| fay

dnoub Aosinpe L nod e Bulel|D | siaLplEess) s ss0UR Uuadks Jno uo Buw eip sa1631e0s pue seLUS|Ip SEues| A2y | @|qeL

313



Page 4 of &

(2024) 10:20

Partridge et al Research lnvolvement and Engagement

spakud aunany o

JEuE ag Joyaoue uadye pue asipadve ey Buissauey Agaseu sl
diysicusw jo A peUl ssaieul g essa o) Bun nquiuco snupuoo pue
papauos Azl 03 SI0spe Wnod ey soppomisa o wsoped e Buieans

JUBLULCIIALD YIES52U 3W5 NPUI LB JIWeudp e

Bum soypdgauaiy 'san e g yaueasal U abebua o slosipe Linod mau o)
safunpoddo bulprosd puedynuiucs Buuns ua sepcd iyl joino Bulbe
SIOSIRE LINOA J0 B res| a3 ssappe o Buuue)d uossazons Bupuaws dw) g

Apoaup

e 13aye eyl sienew Ul ediog ed o e doad Bunod jo sy uaug oy Bugen
SCAPE Bl 'S UOHINGUILCD 3| EN [Ba J13y) Jo uoniu Booal aumsua o) puchaq pue
LD RS N0 L SI0SIREE LInod o Juaaaoadl aug Buno wolg 7

A npunea w ajdoad Bunod abebua o) Buraas siayieasal J0jUoNEIRISI0D
[Elud e—juawpbefiua anl 38y pLE ajes DulLNsI2 LDeasal U Juawan o)
oA jo sjyauaE 2yl uo ssuspias Jag el o) uonen|eas | Bw oy B Bunonpuos |

(SINoAEapLUE Lpueasal aring uno poddns o ppow fosmpe yinod

YIUoL-Z | 4No o Al K BUIEISNS 2120 N5US 38 PBNOSAMCY | ELIEI P E pRIUS
-ad uonngps syl uasamo H e Bunswe ue Du Belana) Aq passaUppe am
abua ey e ¥oede ypueasa pue Buipunyaterbape anaes 0] pepaau an
‘Agennba puedjEuisays dnob Acsiape yinod ino seiado o s poy=ano U

52 MIPNLs Y essal | euciypen Bundnisig

s3|Bajeng

SewwW a)Ip pasuasadchy

sBujuw ea) fay
(Fenuiucs) L ejqelL

314



Partridge et al. Research Involvement and Engagement [2024) 10:29

data security and privacy. A lead moderator can then
allocate sufficient time to engage with group conversa-
tions, respond in a timely manner and help facilitate con-
versations and engagement, which helped reduce feelings
of tokensim. Importantly, this allows youth advisors to
build rapport with a key member of the research team. It
is important to note, while we adapted our communica-
tion style, youth advisors also adapted their communica-
tion style as their initial approach was more aligned with
how they might commonly communicate with teachers,
whereas we were encouraging them to consider their
role as co-researchers. We also recommend research-
ers evaluate their team’s current working style and adapt
elements that are not inclusive or do not foster effective
collaboration with external collaborators, such as youth

adwvisors.

Redefining power dynamics

Secondly, redefining the traditional power dynamic was
crucial to engaging adolescents as co-researchers. Tradi-
tionally, adolescents are viewed as research participants
rather than co-researchers. To shift this power gradient,
we recruited them to incdude them in decision-making
processes and value their lived experiences. To sustain a
successful co-researcher partnership, researchers need to
provide opportunities for adolescents to feel empowered
within the scientific community, such as co-authorship
on publications and reports and presentation opportu-
nities. Our approach was guided by youth participatory
action research (YPAR) principles [5], and we started
by asking the youth advisors to identify their top issues
related to chronic disease prevention. This task resulted
in a published essay in a scientific journal [7] and pres-
entations at national conferences (e.g., Australian Medi-
cal Association 2022 National conference) empowering
youth advisors and demonstrating the value of their per-
spectives in the scientific community.

Disrupting traditional research structures

Finally, challenging the traditional research structures,
the principles of YPAR encourage adolescent involve-
ment in the entire research cycle, from deciding on
research questions to undertaking systematic research.
However, this poses a dilemma when resources such as
researcher time and funding that are required for authen-
tic youth engagement in research question development
are typically not readily available through conventional
scientific systems. Traditionally, researchers have already
decided what to research before engaging with consum-
ers and then applied for funding through submitting a
grant proposal for peer review, which can take a signifi-
cant amount of time. In our case, we had received fund-
ing to develop a youth-centred digital health program,
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Health4Me [2]. We had already decided what to research,
however, to overcome some of the obstacles, we included
sufficient budget to support a youth advisory group that
would support the Health4Me project and could be lev-
eraged to support future research projects. Through this
strategy, we not only contributed to the grant’s objec-
tives—co-designing a youth-centred digital health pro-
gram—but also delved into issues important to our youth
advisors resulting in a co-authored publication on their
top issues of concern for chronic disease prevention [7].
Additionally, we generated evidence regarding the impact
of youth advisory groups through a formal evaluation
of the group, focusing on their leadership and research
skills, which has been published elsewhere [3]. Research
timeframes, such as funding calls and research projects,
which can be sporadic or have unforeseen delays, make
it challenging to align with a 12-month youth advisory
group. YPAR remains a cyclical process of learning and
action, but changes are necessary within scientific sys-
tems to accommodate adolescents as co-researchers and
modernise the system itself.

Conclusions

In conclusion, our comment sheds light on the prac-
tical considerations of establishing and facilitating
a youth advisory group in the context of chronic dis-
ease prevention and digital health research. The three
key learnings from our experience incude the need
for researchers to adapt their working style, redefine
the traditional power dynamic between adolescents
and researchers, and challenge conventional research
structures to align with models of co-research, such as
YPAR. Our successful collaboration between research-
ers and the youth advisors resulted in a youth designed
digital health program, the publication of a scientific
essay and future research ideas to explore. The global
community recognises the importance of involving
young people in issues that impact them. With grow-
ing attention on adolescent health and well-being, it is
crucial for researchers to actively involve and support
adolescents in making decisions about research that

affects them.

Abbreviations.
HAPYLE  Health Advisory Panel forYouth at the University of Sydney
YPAR Youth participatory action research
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Abstract
Engaging young people in research is a promising approach to tackling issues like chranic disease prevention.
Cur invalvernent as youth advisors provided valuable experiences, including being at the forefront of change and
learning to work within a research team. Furthermore, our experience provides greater insight and learnings for
future youth engagement in research.
Plain English Summary
We are a group of 16 diverse young people from Mew South Wales, Australia, who are passionate about youth
health. In 2021 and 2022, we formed the Health Advisory Panel for Youth at the University of Sydney (HAPYUS,
pronounced ‘Happy Us') working with researchers on projects to prevent chronic diseases in young people. We
brainstormed health issues from our own experiences and other research and surmmarised them into the top three
youth health concerns. From these, we helped develop and test programs to support healthy behaviours in young
people. We usad sdentific and public events to presant our findings. Finally, we presented our results in a research
paper and through traditional and social media. One of the most rewarding experiences was the opportunity to be
part of all stages of the research process of improving youth health especially because COMD-19 and social media
changed the way we need to think about youth mental and physical health. We also learned how to work together
amongst ourselves as young people and within a research team. We hope that other young people can learn from
our experiences and feel inspired to become active contributors in projects for meaningful change in the lives of
young people.
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Comment

Chronic diseases in young people are rising at an alarm-
ing rate calling for research into possible preventative
measures [1]. There is growing evidence that health
outcomes in young people may be improved through
interventions that are targeted and youth-specific, e.g.,
using youth-relevant language, technology, and moti-
vational cues [2-5]. Ome promising approach is by
including young people in appropriate research decision-
making using a framework of collaboration informed
by the Youth Participatory Action Research principles
and processes and guidelines on adolescent participa-
tion and civic engagement [6—8]. As a result, the pilot
Health Advisory Panel for Youth at the University of Syd-
ney (HAPYUS, pronounced ‘Happy Us') was established
to enhance collaborations between young people and
researchers as a vital step in improving current efforts
in public health [9, 10]. We, the group of young people
from HAPYUS, are co-authors on the paper “Striking
the right balance: co-designing the HealthdMe healthy
lifestyle digital health intervention with adolescents,” [8]
published in December 2023, We also participated in
a formal evaluation of the youth advisory group, which
has been published elsewhere and includes demographic
details of our group and details regarding the process of
establishing and facilitating the group [9]. We have writ-
ten this comment as follow-up to the already published
papers to provide a unique and different perspective as
young people. As young people, we are often not mean-
ingfully included in scientific discourse about research
that affects us. Thus, we aim to provide additional learn-
ings for future youth engagement in research.

Selected by researchers of the University of Sydney
via an application process, HAPYUS started as a group
of 16 young people aged between 13 and 18 years from
across New South Wales Australia from diverse back-
grounds and with different experiences, who had never
met before but shared a passion for youth advocacy and
youth health, and who were willing to commit time and
effort into a shared endeavour despite the ongoing pan-
demic at the time. During 2021/22, we engaged in discus-
sion through a hybrid model of virtual meetings, online
chat discussions and in-person workshops to tackle the
issues of improving youth’s physical and mental health.
Owr research and development process involved the fol-
lowing stages:

1. Conceptualising: brainstorming top health issues by
drawing from young people’s lived experiences as
well as relevant research literature.

2. Refining: distilling the broad range of issues into the
top three health concerns and research questions
[11].

(2024) 10:56
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3. Prototyping: shaping initiatives and digital programs
to support healthy behaviours in young people such
as the “Health4Me” program [8, 12] and “YES!"
Project (unpublished).

4. Testing: scaling up of prototypes for use by
adolescents; receiving feedback from participants as
well as youth advisors.

5. Communicating: presenting our perspectives and
recommendation strategies through a written report,
media releases, and further distribution via social
media platforms.

Working through a structured process enabled us as
youth advisors to learn about various aspects of research
and youth engagement. Guided by the three principles
of Youth Participatory Action Research [13-15] we (a)
worked inguiry-based, tackling gquestions that were
grounded in our lived experiences, (b) participated in
all steps of the research process and (c) aimed to change
knowledge and practices to improve the lives of youth
by active intervention. Furthermore, we gained valuable
insights into collaboration and communication in differ-
ent forms. While initial workshops and meetings were
led by researchers, the project steps were subsequently
divided into smaller tasks and worked on individually or
in smaller groups, which self-selected based on interest
or experience. Working remotely, we realised that to col-
laborate effectively we needed access to shared technol-
ogy, efficient file-sharing, the possibility of co-authoring,
video conferencing without time limits, and making use
of our different strengths and experiences. As we mainly
worked self-driven and asynchronous at different times
of the day and at different days, we determined that
feedback and planning is crucial as well as the ability to
build on the work of others while also seamlessly mov-
ing in-between different tasks and different projects and
research teams. Through continuous feedback amongst
each other as well as regular update meetings with
researchers we enhanced our efficiency as a team as well
as our personal growth. We identified three main experi-
ences as most valuable to us throughout the course of our
roles at HAPYUS, (1) being at the forefront of change, (2)
learning to work within a research team, and (3) commu-
nicating data and perspectives.

Belng at the forefront of change

As youth advisors, we share a sense of scientific curios-
ity and proactive engagement for health issues. Work-
ing with researchers from the Faculty of Medicine and
Health at The University of Sydney enabled our group
to be at the forefront of a rapidly evolving landscape of
youth and adolescent preventive health research. We
mainly focused on prevention efforts for chronic dis-
eases such as cardiovascular diseases, type 2 diabetes and
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obesity. Risk factors for these chronic diseases are often
established in younger years, but prevention programs
are mostly geared towards adults [16, 17]. In past gen-
erations, this approach might to some extent have been
effective for younger people as well, as most age groups
were exposed to similar communication channels, such
as print, TV, billboards, or radio. However, with the rise
of digital technology, social media, and personalised
algorithms, many young people are now using different
media than adults and ‘traditional’ prevention campaigns
often do no longer reach younger age groups [18]. Youth
engagement provides an avenue for researchers to col-
laborate directly with young people as members of the
research team to conduct prevention research that is rel-
evant to young people, using their preferred platforms.
Those efforts seem especially relevant for preventable
chronic diseases, as they pay a triple dividend by improv-
ing the lives of young people in the present, but also by
providing them with a chance to lead a full adult life and
subsequently giving rise to future generations.

Having identified three top concerns regarding chronic
disease prevention in young people (i.e, social mediak
inimical impact on young people, unbalanced nutritional
intake, and rise of physical inactivity) [11], we realised
that these issues were dynamically changing based on
the multidimensional context of COVID-19. This also
included growing concerns for youth mental health with
research suggesting a worsening of social isolation and
psychological distress [19, 20], particularly associated
with depression and anxiety [21, 22]. We understood
that existing concepts about youth mental and physical
health needed modification due to restrictions posed by

{2024) 10:56
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the pandemic with not only disruptions to daily life, but
also loss of support and services outside the family home
leading to an increase in demand of services but simul-
tanecusly to constraints on the supply of those services
[21-24]. On the other hand, new opportunities in ser-
vice delivery emerged with the rising prevalence of social
media that could be employed as alternative avenue of
information and service delivery. The challenge was to
create content that is relevant for the target audience.
Being part of the same age bracket and with diverse and
lived experiences our group was uniquely positioned to
reach that target group through content creation of topics
on chronic disease prevention. Discussing these concerns
with researchers gave us the opportunity to represent the
perspective of young people whilst also collaborating on
new ways to overcome adolescent health issues, such as
with the following projects and our reflections presented
in Table 1.

Working within a research team

Despite geographic distance and COVID-19 restrictions,
we were able to collaborate within our advisory team
as well as with the team of researchers via online plat-
forms such as Slack and Mural. The online environment
allowed us to contribute equally independent of location
and scheduling constraints. Shared access and building
on each other’s work meant being open and tolerant to
constantly changing and evolving files and accept some
loss of ‘ownership’ of individual contributions as projects
evolved, but this evolved into shared ownership which
was empowering. Working online also meant missing
out on some shared experiences beyond the immediate

Table 1 Reflections on our invelvernent in adolescent health research projects

Project Our reflections

HealthdMe: digital health By considering the ever-growing presence of technclegy in the daily lives of youth, we recognized text massaging
PrOgQram to sUpport young as a high yield avenue for reaching out to younger audiences. Using the identified top health issues, we collectively
peoples nutrition and physical  brainstormed text massages that would remind and encourage young people to complete short, health-related
well-beirg activities, to hel p improve their physical and mental health. By providing curinput, we were able to construct

text messages that we as young people felt would resonate with other teenagers and at the same time achieve
potentially health-relevant mod fications in behaviour This represents a significant shift in conventional adolescent
hialth research approaches by increasing youth invehement in the creation of meaningful health toals by youth,
for youth”). The study protocal and co-design pracess for this study have been published and cur contribution is

acknowledged [2, 12].

YES Project Youth Engagement  Arother oftentimes limiting aspect of current research regarding youth health is lack of feed back from yourg

Study

pecple on data collected about them. Thus, our collaboration on this project em phasised the analysis of youth

respon ses, such as rea-time viewpaoints from youth on questions about civic engagement at all levels. Additicnal
opportunities for us were also provided in shadowing focus groups by scribing key issues explored by participants.

Thus, this project em phasized youth imsclvemnent at every stage through a multitude of roles for young people, from
collaborators to participants, to effectively improve the feedback loop that shapes our understanding of perceptions
of youth engagement This project is angeing, and we loak forward to collabarating on the scientific manuscript
Thirtean members of HAFYUS participated in an evaluation study that consisted of completing a written and verbal
questionnaire about cur experiences as part of HAFYUS in intervals of & months [9]. This is an innowvative approach
1o embed youth feedback into research studying the impact on youth collaborators, who are designing health tocls,
rather than studying the target group for the health tools (which is young people using the health applications).
Additionally, reflecting on cur communication, teamwork skills and confidence, most of us agreed that our research
engagement helped us learn more about our halistic development as individuals.,

fouth Advisory Group (YAG)
Evaluation Study
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tasks at hand. On the other hand, our mutual learning
and increased efficiency meant we improved our work
on many levels. The diversity of our group, both cultur-
ally and geographically, proved valuable in identifying the
complex interactions leading to chronic disease in young
people including barriers to healthy living, We were able
to draw on our lived experience and share these experi-
ences with the group, if we felt comfortable. For example,
group members from urban areas reported in general
better access to health services, whereas some group
members from rural communities had the advantage of
a broader network of family and neighbours mitigating
the effects of sudden loss of social contacts during the
pandemic. Also, we discussed how ethnicity and gender
stereotypes played a role in reduced sport participation
and how health information was communicated on social
media. To effectively delegate responsibilities based on
strengths and interests, we divided ourselves into work-
ing teams and subsequently updated other working teams
through a regular feedback system.

Within the HAPYUS advisory group, the team of co-
chairs worked together on collating the experiences of all
members culminating in a report and media releases, a
process that involved regular regrouping. We also formed
teams for consulting with the various state and federal
parliamentarians, speaking at the Australian Medical
Association conference, and for drafting policy briefings.
As a team with sixteen members, it was crucial that we
distributed opportunities equally amongst ourselves to
allow everyone to be involved in collaborations on both a
small and large scale.

The most valuable aspect of working within the Youth
Participatory Action Research framework was the guid-
ance of researchers which motivated us for constant
improvement using feedback in areas of delegation and
time management to ensure we worked together effec-
tively. Learning those skills will also be important for the
future, as in a rapidly changing workforce, online collabo-
ration is expected to be an essential skill.

Communicating data and perspectives

Traditionally, young people have been distanced from
both readership of academic literature (due to jargon
that may be difficult for readers from non-research back-
grounds and with limited awareness of relevant materi-
als available regarding youth health issues) as well as
co-authorship of academic literature (as research was
considered strictly a domain of adult experts). HAPYUS
represented to us as youth advisors an innovative path
of youth involvement allowing us to use our own voice.
To avoid tokenistic youth participation, we felt the need
to create an authentic account that would be accessible
to younger audiences throughout the world. Our group
co-authored a perspective essay about the evolution of
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youth health contextualised by the pandemic, which was
published by The Lancet Child and Adolescent Health as
“Youth perspective on chronic disease prevention” [11].
As some of the youngest co-authors to be published in
The Lancet, we achieved two important goals:

+ Bridging the gap between youth and academia.

+ Presenting our concerns through synthesising
research evidence and perspectives, leading to
increased awareness of chronic disease in young
people and potentially novel approaches for
solutions.

Through the ensuing interest by national level media, we
had an opportunity for further public discussions, such
as through The Sydney Morning Herald (national Austra-
lian newspaper) and Sunrise (national Australian break-
fast television program), raising awareness amongst the
wider scientific community but also the public including
younger audiences. Other opportunities included pre-
senting at the Australian Medical Association Confer-
ence (the peak professional body for medical doctors in
Australia), and discussions with policy advisors of the
state and federal Government.

Data communication is becoming an increasingly
sought-after skill and we as youth advisors greatly ben-
efited from working through various modes of communi-
cation, from article writing to interviews and conference
presentations. Through these opportunities, we gained
invaluable experiences, but most importantly, we hope-
fully contributed in a meaningful way to youth health
research and better health outcomes for young people.

Conclusions

In conclusion, our involvement in the HAPYUS has been
influential in advancing youth engagement in chronic
disease prevention research. Based on the principles
of Youth Participatory Action Research we navigated
dynamic health challenges, improved our collaboration
skills, and bridged the gap between youth and research-
ers through effective communication. Our experiences
offer valuable insights for future youth involvement in
addressing chronic disease prevention research.
Abbreviations.

HAPYUS  Health Advisory Panel for Youth at the University of Sydney
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Abstract

Background: Reducing hifestyle nsk behaviors among adelescents depends on access to age-appropnate health prometion
information. Chatbots—computer programs designed to simmlate comversations with human users—have the potential to deliver
health information to adolescents to improve their lifestyle behaviors and support behavior change, but research on the feasibility
and acceptability of chatbots in the adolescent population is unknown.

Objective: This systematic scoping review aims to evaluate the feasibility and acceptability of chatbots m nutrition and physical
activity interventions among adolescents. A secondary aim is to consult adolescents to identify features of chatbots that are
acceptable and feasible.

Methods: We searched 6 electronic databases from March to Aprl 2022 (MEDLINE, Embase, Joanna Briggs Institute, the
Cumulative Index to Nursing and Allied Health, the Association for Computing Machinery library, and the IT database Institute
of Elecirical and Electromcs Engineers). Peer-reviewed studies were included that were conducted m the adolescent population
(10-19 years old) without any chronic disease, except obesity or type 2 diabetes, and assessed chatbots used mutrition or physical
activity interventions or both that encouraged imdividuals to meet dietary or physical activity gmdelines and support positive
behavior change. Studies were screened by 2 independent reviewers, with any queries resolved by a third reviewer. Data were
extracted inte tables and collated In a narrative summary. Gray literature searches were also undertaken. Results of the scoping
Teview were presented to a diverse youth advisory group (W=16, 13-18 years old) to gain insights into this topic beyond what is
published in the literature.

Results: The search identified 5338 papers, with 3 (0.1%) studies describing 5 chatbots meeting the inchision eriteria. The 3
chatbots were supported by mobile apps using a combination of the following features: personalized feedback, conversational
agents, gamification, and monitoring of behavior change. Of the 5 studies, 2 (40.0%) sudies focused on nutrition, 2 (40.0%)
studies focused on physical activity, and 1 (20.0%) focused on both nutrition and physical activity. Feasibality and acceptabality
varied across the § studies, with usage rates above 50% m 3 (60.0%) studies. In addibion, 3 (60.0%¢) studies reported health-related
outcomes, with only 1 (20.0%) study showing promising effects of the intervention. Adolescents presented novel concems around
the use of chatbots m nutrition and physical activity interventions, mcluding ethical concerns and the use of false or misleading
information.

Conclusions: Limited research is available on chatbots m adolescent nutrition and physical activity interventions, finding
insufficient evidence on the acceptability and feasibility of chatbots in the adolescent population. Similarly, adolescent consultation
identified 15sues i the design features that have not been mentioned m the published literature. Therefore, chatbot codesign with
adolescents may help ensure that such techmology is feasible and acceptable to an adolescent population.
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Introduction

Adolescents, aged 10-19 years, as defined by the World Health
Organization (WHO), are a unique age group, who begin to
develop independent Lifestyle habits that they camy mto
adulthooed [1]. Concerningly, the prevalence of overweight and
obesity among adolescents i1s increasing worldwide. In 2016,
more than 31 million children and adolescents aged 3-19 years
were reported as overweight or obese [1]. Overweight and
obesity in adolescence are associated with poorer health
outcomes in adulthood, including cardiovascular disease and
type 2 diabetes [2]. Therefore, imtervening early m the life course
15 cnitical to prevent the fisire burden of chromic disease and
comorbidities [3.4]. Regular physical activity and optimal
muirition are findamental in preventing and assisting those with
overweight and obesity to retum to a healthy weight. Worldwide,
more than 0% of adolescents do not meet the recommended
levels of physical activity or sedentary behavior guidelines [4].
Since the COVID-19 pandemic began, research has reported
increased screen time being associated with weight gan among
adclescents [2]. Additionally, most adolescents fail to meet
WHO’s gmidelines on daily fruit and vegetable intake [3]. The
overconsumption of nutrient-poor, ultraprocessed foods and
sugar-sweetened beverages is further contributing to the nsing
rates of overweight and obesity. Simultanecusly, malnutrition,
micronutrient deficiencies, and food insecurity contimue to
persist among adolescents worldwide [6]. Adeclescents need
support to improve physical activity and mtrition behaviors,
which m tum will minimize the growing rate of adolescents
with overweight and obesity worldwide.

Digital health mterventions, such as mobile apps, text
messaging, and gamification, show promise for improving the
health of adolescents through tarzeting physical activity and
dietary behaviors [7.8]. Nearly 70% of adolescents m
high-income countries have a smartphone and are frequently
online [9]. Mobile-based interventions are relatively low cost,
accessible, and widely acceptable among adolescents [10].
Gamification is the implementation of game design elements
in real-world comtexts for nongaming purposes [11] and has
been foumd to be effective in improving physical activity levels,
fruit and wvegetable intake, and puimtion kmowledge in
adolescents [12,13]. For example, the popular online game
Pokémon Go has been found to promote physical activity [7,14].
Mobile apps may assist in improving adolescents” health with
a plethora of apps available. A review by Schoeppe et al [15]
found that currently available mobile apps that promote physical
activity and nutrition have moderate quality and use a range of
behavior change techmigues, such as encouragement,
performance feedback, and gamification. However, there is
limited knowledge of user engagement [13]. A randomized
controlled trial, conducted in 14 secondary schools m Australia,
evaluated the influence of a mobile app to promote physical
activity n adolescents and found that half of the participants

ittps: // memiEaciors fr org/ 20031243237

were influenced by the “push-prompt” message remmnder to be
active, reduce sweetened beverage consumption, and reduce
screen time [16]. Further, the use of semipersonalized text
messaging has been found to be a feasible and acceptable
strategy to engage adolescents to promote healthy behaviors
[17]. Incorporating gamification and personalized feedback may
help mprove engagement for young people in digital health
interventions [13]. As technology contimies to evelve, 1t is
important to evaluate emerging features to help improve and
sustain diet and physical activity behaviors among adelescents
[7.18].

Artificial mtelligence (AI) is a rapidly developing technical
science being applied to the health care field [8.19]. It is
commeonly nsed in precision medicine, using machine leaming,
which involves fraining models with data [19]. The use of
natural language processing (NLF) allows Al to commumicate
using umanlike language, as well as to extract and constmuct
mformation from social media and medical documents [8]. AT
items, such as Apple Sin and Google Assistant, are becoming
increasingly popular among the public to answer health-related
questions [20.21]. Chatbots are an emerging software application
designed for text-based comversation. They can search for
information from the internet or a database to respond to users’
mngquiries and personalize commumication with bumans [22].
Chatbots can be designed with or without AL Those without
AT cannot leam and adapt and often have predetermined
responses based on the question asked by the user. However,
AT chatbots are trained to have nmanlike conversations using
NLP. Therefore, there is potential for the use of chatbots as a
digital health intervention to improve nutrition and physical
activity behaviors across the life course. There is current
evidence of chatbots promoting physical activity in the adult
population, which is encouraging, but further research is needed
to support these findings [23]. A systematic review investigating
the use of chatbots to improve physical activity and mitrition
across all age groups found no studies specifically targeting
adolescents [23]. Chew’s [24] recent scoping review of chatbots
used to promote weight loss across all age groups also found
the same gap in knowledge and lnghlighted the importance of
using age-appropriate design features to enhance engagement
for adolescents There is potential for this cost-effective and
highly accessible technology to deliver health information to
young people to improve their nutrition and physical activity
behaviors [23]. However, there 15 limited research om the
feasibility and acceptability of chatbots in the adolescent
population [23]. This systematic scoping review aims to evaluate
findings from peer-reviewed, published studies to understand
the feasibihity and acceptability of chatbots to promote mitnition
and physical activity m adolescents. A secondary aim is to
1dentify design features of chatbots that would be acceptable
and feasible with an established youth adwisory group.
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Methods

Study Design

A scoping review was determined to be the most suitable method
to synthesize data to identify knowledge gaps and look broadly
at the existing literature [26]. The systematic scoping review
methedology was informed by the 6-stage methodological
framework outhned by Arksey and O'Malley [27] and the
Joanna Briggs Institute guidelines for scopng reviews [28].
The review was reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extenzion for
scoping reviews (PRISMA-ScR) [29]. The research questions
were formulated by the research team, along with the ehgibality
criteria for including relevant studies. Next, stdies were
selected based on the predefined eligibility criteria, and relevant
data from the meluded studies were extracted. Following data
extraction, results were collated and summanzed namatively.
Eligibility Criteria

To be included, peer-reviewed research studies must have (1)
been conducted m the adolescent population, defimed according
to WHO as the second decade of life (10-19 years); (2)
participants without a chromic disease, except obesity or type 2
diabetes; (3) assessed the feasibility and acceptability of chatbots
used for mirition or physical activity interventions or both that
encowrage individuals to meet dietary or physical activity
guidelines and support positive behavior change; (4) been
conducted in 2010 and beyond (to coincide with the period that
smart devices were normalized in society, including chatbots);
and (3) been written in any language and conducted in any
country. Quantitative and qualitative peer-reviewed papers were
included. For this study, chatbots were defined as programs that
contained a comversational agent that could engage in “small
talk™; smart conversational agents, such as Apple Sin; and those
involving a computer-generated virtual agent.

Search Strategy

Initially, a limited search of Geogle and MEDLINE was
completed by the authors to evaluate the scope of existing
research m the literature. The search strategy was developed in
conjunction with the academic liaison libranian. An advanced
search was conducted in March 2022 usmg MEDLINE,
including Medical Subject Headings (MeSH) and keyword
searches, m 3 core concept areas: chatbots, nutrition
intervention, and physical activity intervention. An extensive
list of synonyms for all terms was inchuded to capture the
maximum mumber of studies (Multimedia Appendix 1). Once
key concepts and terms were determined, the search strategy
was adapted to other database searches. The search was
implemented using 6 electromic databases (MEDLINE, Embase,
Joanna Briggs Institute [JBI], the Cumulatrve Index to Nursing
and Allied Health [CINAHL], the Association for Computing
Machinery [ACM] hbrary, and the IT database Institute of
Electrical and Electronics Engineers [IEEE]). We also conducted

gray literature searches to identify amy papers that may have
been missed through the search.

It/ humem#acines it ors 200371243227
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Screening and Study Selection

All search results were stored in an Endnote hbrary (Endnote
X933, Clarivate), and duplicates were removed. Next, the
Endnote library was uploaded to Covidence (Veritas Health
Innovation Lid), and additional duplicates were removed. The
PRISMA-ScR model was used to screen and zelect studies. Title
and abstract screening and full-text screening were conducted
based on the mchusion criteria. Two reviewers (authors BH and
SW) performed the source selection independently. Amny
dizagreements were discussed between the 2 reviewers, and if
the conflicts were not resolved, further discussion with a third
reviewer (author BR) was undertaken.

Data Exaction and Presentation of Resulis

Two authors conducted data extraction independently (authors
EH and AT), with consensus provided by a third reviewer (R.E).
The data were extracted usmg predeveloped data extraction
tables. The extracted results were descriptively mapped n tables
and a narrative sunumary.

Consultation Exercise

Ome author (RR) presented an overview of the results of the
scoping review to an established youth advisory group, which
inclndes 16 adolescents aged 13-18 years, residing in New South
Wales, Australia (Health Advisory Panel for Youth at the
Unrversity of Sydney [HAPYUS]). The youth advisory group
was recruited via social media advertising and went through a
competitive selection process. They serve a 12-month term on
the panel, providing their input to several adolescent research
projects [30,31]. The results were presented to the youth
adwvisory group to gain valuable msights mto issues relating to
the results that the scoping review alene would not have alerted
the research team to. After presentation of the scoping review,
2 members of the youth advisory group volunteered to lead a
statement om behalf of the group, inclnded in the Results section,
relating to considerations for researchers or developers working
in this area. This statement was written by HAPYUS i their
own words.

Ethical Considerations

Ethics approval was not required. The adolescents who took
part m the consultation were considered members of our research
team.

Resulis

Study Selection

The search identified 5558 papers that were mmported for
sereeming, and 85 (1.3%) duplicates were removed. After title
and abstract screenmg, 5383 (98.4%) of 5473 papers were
excloded. The remaming 90 (1.6%) full-text papers were
screened, and 86 (95.6%:) papers were excluded. Overall, a total
of 4 (4.4%) relevant papers were 1dentified through database
searching. One additional paper was discoverad through gray
literature searching (Figure 1). The 5 studies were conducted
in different countries: Korea, India, Finland, Switzerland, and
Belgum. Among the 3 studies, 3 (60.0%:) interventional studies
were 1dentified, 2 {66.7%) of which were randomized comntrolled
mials (RCTs) and 1 (33.3%) was a pre-post study. In addition,

IR, Fum Factors 2003 | vol 10| e43227 | p. 3
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1 (20.0%) of the 3 studies was an exploratory analysis as a  and characteristics of chatbots is presented m Tables | and 2,
subset of an ECT and 1 (20.0%) was a mixed methods pilot respectively.
study. A narrative summary of the results of the included studies

Figure 1. PRISMA-5¢F. flow diagram. PRISMA-ScR.: Preferred Feporting Items for Systematic Reviews and Meta-Analyses extension for scoping
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Table 1. Eey characteristics of inchided studies.

Han et al

First author, Study de- Recruitment Partici- Sex Age Aim Use of codesign in - Dropout
VeSr counfry  sign pants, M range chatbot develop-
(years) ment
Lee, 2017, Pre-post  Students from 2 i3 Female:n=24, 16-18 To test the feasibility of 17,42 NiA
Flomea [32]  interven- same-sex high T2.7%; Male: a mobile app Diset-A
tion schoolks in Seoul, =9, 173% and examine whether
Eorea Diet-A could be nsed to
muonitor dietary intake
among adolescents
Padman, Explorato- Students from 3 14 Female:n=7, 10-11 To analyze game MiA MNiA
1017, India  ry analy- middle schoolsin 50.0%; Male: telemety to understand
[33] sis urban India recruited =7, 50.0% mser interactions from
fior an BCT and dei- playing Fooya! and
dentified partici- provide new insight for
pants from the RCT designing interventions
recruited in the ex- iz games to improve
planatory analysis pediatric overweaizht
and obesity rates
Pyky, 2017, E.CTh Males who for con- 494 Male: =100, Mean To assess whether 3 mi-  16-20-year-old Lost to fol-
Finland [34] scripted for military 100.0% 17.8 lored mobile physical — males imolvedin  low-up:
service in Finland activiry intervention can  the design, develop- =151, 30.4%;
and self-rated health of the mobile ser- =167, 33.7%;
among young adoles-  wice Intervention:
Cent men =135, 17.2%
Stasinaki, RCT Children's Hospital 31 Female:n=13, 10-18 To assess whether N/A Lost to fol-
2021, of Eastern Switzer] 41.9%; Male: PathMate? can improve low-up: 0.1%
S:mm]:mi {spemlme_d child- o=1E, 58.1% ﬂJEHh-ﬂCkgn‘ml,l,phys-
5] Lood obesity man- ical capacities, and
agement center) 5Mess parameters in
adolescents with obesi-
ty, under the supervi-
sion of pediatric obesity
Experts
Bzenhont, Mixed Flemich secondary  Phase 1: Phase 1: Fa- 12-15 To assess the feasibility Phase 1: foons Phase 3: quit
2021, Bel- methods  schools 35 male: n=19, and engagement of 3 groups to inform  after receiving
ginm [346] pilot Phase 2:  80.6%; Male: chatbot protype among  the development of a4 wrong an-
stady 6; Phase ©p=T7, 19.4%; adolescents to promote  the chatbot proto-  swer from the
3:81 Phase 2: Fe- healthy behaviors type, incloding chatbot: p=§1,
male: B=6, content and design;  66.7%%
100.0%4; Phase Phase 2: pretest of
3 MN/A the protype

"I/A: not applicable.

B CT: randomized controlled mrisl.

Table 2. Suwmmary of chatbots.

First anther, year, Chatbot name Intervention delivery Cooversational Gamification Personalized feed- Monitored behavior
country agent back chanze
Lee, 2017, Eorea Diet-A Mobile app Tes Ho Tes Yes
(3]

Padman 2017, India Foova! Mobile app N Yas Mo Mo
[33]

Pyky, 2017, Finland MOPOrtal Muobile service Yes Yes Yes Yes
[34]

Stasinaki, 2021, PathhareZ Mobile app Yes TYes Yes Yes
Swirzerland [35]

Maenbout, 2021, Self-regulation app  Mobile app Tes Mo Tes Yes
Belgium [36]

It/ hummam#scenrs jér org 2003143227

LY ] e
= 1
XSL-FO

RenderX

JHIIF. Fum Factors 2003 | vod. 10 e43227 [p. 5

326

(page meomber nar for citation purposes)



%

ALY =

5l \

JMIF. HUMAN FACTORS

Overview of Included Studies

Studies recruited adolescents aged 10-19 years. Of the 3 stdies,
4 (80.0%%) had small sample sizes with varying distributions of
male and female participants. In addition, 1 (20.0%) study had
an even distribution of males and females [33], 2 (40.0%) studies
had more than 70.0% female participants [32_36]. and 2 (40.0%)
studies had predominantly (58.0% and 100.0%, respectively)
male participants [34,35]. An overview of the mncluded studies
is provided in Table 1, inclnding key charactenstics of the
included studies (eg, anthors, year of publication, country, am,
study type, participant characteristics). In the mcluded studies,
1(20.0%5) study included adolescents with overweight or obesity
recriited from a hospital setting [33]. The other 4 (80.0%)
studies included participants who were otherwise healthy
[32-34.36]. In addition, 3 (60.0%) sudies were conducted in
school settimgs, of which 2 (66.7%) were conducted m high
schools and 1 (33.3%) in middle schools [32,3336].
Furthermore, 1 (20.0%:) study recruited only males eligible for
military conscription [34].

Summary of Chatbots

The 5 chatbots were supported by mobile apps (n=4, 80.0%) or
web applications delivered via mobile devices (n=1, 20.0%).
The 5 chatbots were different in thewr delivery. The chatbots
used a combination of 4 features, namely a conversational agent
(n=4, 80.0%), gamification (n=3, 06.0%:), personalized feedback
(n=4, 80.0%%), and momitormg of behavior change (n=4. 80.0%).
An overall summary of the chatbots 15 provided in Table 2,
including the characteristics of the intervention in more detail
(chatbot details, intervention details, outcomes and key findings
that relate to the scoping review question). In the 5 studies,
chatbots were used in different ways to improve adolescents’
muirition and physical activity behaviors. Nutrition was the focus
of 2 (40.0%) studies, in which chatbots targeted mutrition intake
and food choice [32,33]. Physical activity was the focus of 2
(40.0%) smdies, in which chatbots targeted physical activity,
physical capacity, and the BMI[34,35]. Fmally, 1 (20.0%) study
had a chatbot that targeted both nutrition and physical activity
behaviors [36]. Each intervention targeted nutrition and physical
activity differently. Diet-A used a mobile app where the
participants recorded their dietary mtake and provided real-time,
personalized feedback om their diet [32]. Fooya! was an
interactive mobile game and AT robot that aimed to influence
healthy food choices [33]. The 2 chatbots targeting physical
activity had unique features in their delivery to help participants
achieve their goals. PathMate? was a virtual health coach [35],
and MOPOrtal was a web-based imterface with a combmed
mixed-reahity game [34]. The self-regulation app that targeted
physical activity and matrition behaviors allowed participants
to ask the chatbot questions about physical activity, sedentary
behavior, break fast intake, and mental health [36].

Summary of Feasibility and Acceptability of Chathots

Owerall, there were mixed reports of the feasibility and
acceptability of chatbots across all 5 studies. Of the participants
who used Diet-A, 61.9% (13/21) said they were zatizfied with
it to monitor their dietary intake, 65.0% (13/20) said it was
helpful, and 57.1% (12/21) agreed that they were able to leam
about their dietary mtake. However, 71.4% (13/21) of the
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participants reported that it was burdensome and 85.7% (18/21)
reported that they sometimes forgot to record their diet [32]. In
the Fooya! mobile app, participants gained knowledge and
awareness of healthy food, btut engagement decreased
throughout the game [33]. In the MOPOrtal intervention, there
were low overall intervention effects, except in participants whe
reported poorer health at baseline. No other data on feasibility
or acceptability were reported [34]. PathMate? was still being
used by ust over half of the participants (51.0%) at 6 months.
The average app usage rate was 71.3%, and the average
adherence rate was 57_2% during the mtervention [33]. Finally,
for the self-regulation app, 74.1% (60/81) of participants used
the chatbot during the pilot; however, two-thirds of these
participants quit and did not ask any further gquestions if the
chatbot gave a wrong answer [36].

Summary of Health Outcomes

Of the 5 studies, 3 (60.0%) smdies recorded and analyzed
participants’ health-related charactenistics at baseline and after
the intervention, with the length of the interventions ranging
from 3 to 6 months [32,34,35], and 1 (20.0%) study had an
additional 6-month maintenance phase to measure sustained
changes [35]. The Diet-A intervention used the CAN-Pro 4.0
program to assess nuirient intake through 24-hour recalls pre-
and postmtervention. This study found that participants had a
significant reduction in sodmm and calcium intake and an
increase in frmt and vegetable consumption. However, there
was no improvement in overall diet among the participants
following the intervention [32]. MOPOrtal measured daily
minutes of physical activity through a physical activity monitor
and collected height and weight to calculate the BMIL It
demoenstrated a limited imcrease in physical actvity and
increased mean weight in both intervention and control groups.
Only those men with low life satisfaction and poor self-rated
health at baseline were associated with improved satisfaction
postintervention [34]. Finally, Pathhate? measured the
BMI-SDS (where SDS refers to the standard deviation score)
and other anthropometric measures and found that participants
can mmprove physical capacity, increase muscle mass, and reduce
body fat percentage following use of the intervention, but there
was no sustained significant change m the BMI-SDS [35]. The
other 2 (40.0%) studies did not measure any health-related
characteristics. A foll summary of cutcomes is provided m
Multimedia Appendix 2.

Summary of Chatbot Development

Of the 5 chatbots, 4 (80.0%) used text-based mobile apps yet
were developed in different ways, includng based on health
databases transtheoretical models, scientific evidence, and the
person-based approach (PBA) [32,34-36]. The mobile app
Diet-A, developed by Lee et al [32], 15 a self-monitoring app
to help participants record their diet and offers real-time
feedback and disease prevention information baszed on dietary
reference imtakes for Koreans. The feedback and disease
prevention information were built under 3 health and
food-related databases, and mmitient content mformation was
provided by external stakeholders [32]. MOPOrtal can deliver
tailored health information and feedback messages in line with
Fmmnish national physical activity recommendations for
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13-18-year-olds. The messages delivered were based on the
transtheoretical model of behavior change. The given message
was different at each intervention stage to match the process of
change theorized and provide the most appropriate information
to the participants. The health information was based on the
reviewed scientific evidence [34]. The Pathhate? mobile app
included a conversational agent as a virtual coach and was
developed with MobileCoach open source software. This agent
can chat with participants and encourage them to achieve the
challenge of staying healthy through physical activity according
to Swiss physical activity guidelines. PathMate? aimed to
support behavior change using goal setting, self-momnitoring,
stinmibus control, and behavioral contracting to support a healthy
lifestyle [35]. Finally. Maenhout et al [36] used PBA to ensure
the needs and perspectives of the end user were embedded in
the guiding principles of the chatbot, and therefore, health
information delivered was not based on any guidelines but rather

Textbox 1. Youth statement in their own words.

Ham et al

was based on content adolescents wished to receive. Dialogflow
software was used to develop the mtervention, and behavier
change was promoted using the Health Action Process Approach
madel [36]. Moreover, there was 1 (20.0%) study that examined
a virtual reality—based mobile game that was supported by AI
(food robot), which was different from the other 4 (80.0%)
chatbots and used personalized behavior reinforcement to
mcrease awareness and self-efficacy [33]. Only 2 (40.0%) of 5
smdies used any codesign with the end user, and no stmdies
involved parents or caregivers in the mtervention development.

Youth Consultation

The youth consultation led to the statement seen m Textbox 1.
In bnef, adolescents had concems around (1) information the
chatbots delivered being misleadmg or harmful and (2) ethical
concerns around the privacy of data collected and
misunderstandmg of mdividnal circumstances that may provide
inaccurate health advice.

Chatbots have great potential in the field of health promotion, particularly in areas that encompass physical activity and mofrition. However, there are
many factors that must be considered before they are implemented in such a field The extensive growth and use of social media and the sharing of
public information [have] seen society enter 3 world of fake, or rather, misleading information. This has created an environment where it is hard to
navigate what is the truth and what is harmful. Therefore, any information that the chatbots release must be highly regulated and fact-checked before
[being] released So many misleading and often harmful nutritional messages are put out to audiences that [result] i body dysmeorphia, decreases in
self-esteem and eating disorders. The information used must be phrased in a3 manner that is not triggering nor encouraging such poor habits. To
increase their acceptance in the wider population, the chatbot should be associated with a brand or source that already has a “trusted” label. This wonld
make andiences more likely to engage with it

The ethical concems of chatbots for uses in health promotion can be divided into 2 main categories: the potential for chatbots to exploit youns people
for commercial gain and the potential for chatbots to cause harm to young people through the prowision of inacourate health advice. There are several
ways in which chatbots could expleit young people for commercial gain. Chatbots could be used to sell young people’s personal data to third parties
or to generate targeted advertsing based on younz peoples” health conditions. Chatbots conld also be used fo upsell voung people on expensive
Teatments, exercise programsl, or supplements. To minimize the risk of chatbots exploiting young people for commercial gain, it is important to
ensure that chatbots are ransparent about how they will nse any personal data that they collect. Youngz people should also be given the option to opt
out of any data collection or advertising. There is also a sk that chatbots could cause harm o young people through the provision of insccurate health
adwice. This conld happen if chatbots are not based on credible health sources or if they are not able to properly understand young pecple’s individual
circumstances. To minimize the sk of chathots causing harm to young people, it is important to ensure that chatbots are only nsed as a supplement
to, and not 3 replacement for, health advice from a gualified health care professional

Therefore, together with our youth advisory group, we propose
suggestions for improved chatbot development and research

study design.

Comparison With Existing Literature

Discussion

Principal Findings
This systematic scoping review evaluating chatbots in promoting

mutrition and physical activity behaviors m  adolescent
populations is an emerging and underresearched field. The 5
pubhished stdies found insufficient ewidence for the
acceptability and feasibility of chatbots. Omly 2 of the 5 inchuded
studies found adelescents were satisfied with the chatbot used
in the mtervention [32.33]. The chatbots demonstrated modest
efficacy in improving adelescents’ mutrition, physical activity
behaviors, and knowledge. The chatbots were used within
mobale apps or mobile services with differing design features,

mcluding conversational agents, pammfication, personalized
feedback, and momitoring of behavior change. Adolescents from
the youth advisory group presented unique msights into the use
of chatbots in mutrition and physical activity interventions,

mcluding ethical concerns and the use of false or misleading
information, which was not uﬂ:ﬁmseﬂfﬂhﬂedmﬂmpubhshed
literature. Taking these findings together, this review found that
there iz hmited evidence for the feasibility and acceptability of
chathots in prometing mutrition and physical activity behaviors.
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To the best of our knowledge, this is the first systematic scoping
review of chatbots in promoting nutrition and physical activity
behaviors in adolescent populations. Chatbots have been broadly
used in chromic disease prevention and management A
systematic review condncted by Laramjo et al [37] demonstrated
that comversational agents are most commeonly used in mental
health management, resulting in reduced depression symptoms,
improved narrative skills scores n autism, and suicide
prevention [37]. This review also highlighted conversational
agents (1) supporting patients with type 2 diabetes for physical
activity and diet behavior change and self- management practice
and () supporting clinicians and hypertension patients m
telemenitoring and data collection. In this review, 12 of the 14
studies reported user expenience. Dissimilar to our findings,
most reported high overall satisfaction. Of the 2 studies that
included adolescent participants, the chatbot designed for
self-management of a specific condition (asthma) [38] had a
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higher overall satisfaction compared to the chatbot designed
for education {sexual health and substance abuse) [39]. In our
Teview, participants reported greater satisfaction with chatbots
for self-monitormg of food consumption and dietary mtake.
However, most participants reported that chatbots were often
not easy to use and sometimes forgot to record their dietary
mtake [32]. Consequently, participants tended to underreport
their dietary intake using the app in companson to other
vahdated dietary recall methods. This may explain why studies
in our review, which were focused on prevention and nisk factor
modification, not chromic disease self-management, had lower
overall satisfaction. This also demonstrates the need to focus
on design features.

There are other studies focusing on the feasibihty of chatbots
used in adolescents but not limited to nutrnition and physical
activity behavior change. A chatbot called Tess (X2 AT) using
ATwas found to be an engaging and feasible approach to support
weight management and counseling in adolescents and children
[40]. Participants reported Tess to be useful 96.0% of the time.
The high level of satisfaction compared to the studies meluded
in our review may be explained by the different length of
conversations participants can have with Tess. Tess can offer
large amomts of message exchanges, which demonstrates high
engagement, attraction, and acceptability of AT chatbots [40].
It should be noted that Tess is a commercially available service
with a customizable platform where the content can be tailored
for specific populations or inferventioms. This is unlike the
chatbots evaluated in this review, which were developed by the
research teams for the purpose of 1 intervention. Consequently,
integrating language techniques may be useful to incorporate
mto the chatbot database to enhance engagement with
adolescents and stimulate lonmger message conversations,
covering topics outside of the intervention itself.

NLP may be a good choice for chatbot database design for
adolescents if databases can be developed to offer small talk
and noninterventional questions, in addition to the intervention.
In Maenhout et al’s [36] study, adolescents foumd 1t frustrating
if the chatbot misumderstood their question. A conservational
agent that uses NLP may make them feel hke they are
commmmicatimg with another human, which in tum may enhance
engagement and the user experience [36]. In a similar study, a
chatbot using NLP that was focused on improving physical
activity m adults found the chatbot increased participants’ step
count and self reported physical activity. Most participants
scored the chatbot as OK (78.8%), and ome-thard of the
participants were interested m confmumng using the chatbot
following the study [41]. For NLP to be successful, it is vital
to engage adolescents throughout the database design process
to develop the database with youth-oriented language and
enhance the feeling of communicating with another human. A
scoping review by Eramer et al [42] found that conversational
agents for coaching people in a healthy lifestyle were often
designed for the end user rather than with the end user In this
review, only 2 of the 5 chatbots meorporated amy land of
codesign with adolescents in the development of the chatbot
intervention, which may explain the low satisfaction with the
chatbots as they were not designed with the end user, and
therefore do not meet the adolescents’ needs.

Han et al

The youth consultation uncovered insights mto the use of
chatbots for outrition and physical activity interventions that
were not identified i the published literature. One of the
suggestions raised by adolescents was to have the chatbot
associated with a brand. In a previeus study, adelescents
identified that the most helpful lifestyle health mformation
online comes from a credible and reliable source [43]
Adolescents are highly brand conscious [44], and therefore,
having the chatbot associated with a brand may increase their
trust in the information that is being presented to them. Another
insight raised by adolescents was around the provision of
inaccurate health advice that may cause harm. To counter this,
appropriate monitoring of chatbot conversation logs is vital m
future studies to ensure chatbots do not deviate and provide
mecormrect mformation to adolescents. Conversation logs mmst
also be monitored to ensure any self-disclosure from the
adolescent to the chatbot is commmumicated and actioned
accordingly. In the studies included in this review, there was
no potential for chatbots to provide incomrect information as
none of the conversational agents used Al to provide responses.
Only 1 of the studies in this review applied momitoring of
conversation logs, yet it was to assess the feasibility and not for
safety. For chatbots to be both safe and effective in the foture,
researchers and developers must work together to obtam
information about adolescents and their individual situation and
then tailor accurate health mformation that is best smted to their
needs. Furthermore, safeguards need to be in place to ensure
the safety of adolescents while usimg chatbots for health
prometion interventions [45], especially if future chatbots are
developed nsing AL Rigorous beta-testing of the mtervention
should occur before being implemented to ensure that
interventions are relevant, appealing, functional, stable, and
useful [46]. In addition, exposure time to the chatbots nmst also
be considered in fofure mterventions to ensure that adolescents
do mot increase their screen time beyond the recommended
guidelmes.

Limitations

This scoping review demonsirates the limited published
literature on chatbots used in the adolescent population for
mtritien and physical activity behavior promotion. It mmst be
noted that there are some limitations to this research. First, not
all studies provided data on the feasibility and acceptability of
the chatbots, which 1z crucial to understandmng barriers and
enablers to implementing such an intervention on a wider scale.
Second, none of the smdies included i this review that included
a conversational agent used AL Chatbots based on Al are trained
to respond to queries based on texts to which they are exposed;
therefore, the traiming of AI chatbots could not be assessed
within the scope of this review. Next, we only included
peer-reviewed published studies. There 13 the potential of other
studies that would otherwise fit the cntema of this review.
Fnally, youth consultation 15 a strength of our review; however,
it was conducted in a group of Australian adolescents, so the
results may not be generalizable to other populations.

Conclusion

Limited research is available on the use of chatbots in adolescent
muirition and physical activity interventions, finding insufficient
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evidence for the acceptabihty and feasibility of chatbots in the  the design features that were not mentioned i the pubhished
adolescent population and only mmor mmprovements m  literature. Researchers and developers should consider
health-related outcomes due to the interventions. Similarly, codesigning chatbots with adolescents to ensure that they are
adolescent consultation identified important issues relating to  feasible and acceptable to an adolescent population.
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Appendix G — Media Arising from Thesis

Conference Award Shortlist - International Society of Behavioural Nutrition and Physical

Activity Young Adult Special Interest Group Newsletter

[7]] our members of the SIG for your submissions.

Dr Esther van Sluijs is going fo give a short presentation
at YA S1G meeting during the conference this year
(Wednesday, June 14th at 11:15 AM). We are very
excited for this presentation and can't wait to see our
members at this session.

Conference Award Shortlist

We're excited to announce our three conference award finalists! Be sure to catch their
presentations in award session for Young Adults which will be held on Wednesday, June
14th at 4:15 PM (Central European Time).

= Maryam Marashi
‘What predicts food and physical activity tracking among young adults:
Results from the longitudinal Canadian NDIT study

» Rebecca Raeside
Effectiveness of digital health interventions targeting lifestyle risk
behaviours on improving adolescent mental health or wellheing: a
systematic review with meta-analysis

+ Matthew Jenkins
A co-designed system of support for the health of young people
experiencing first episode psychosis

The 2023 conference has plenty of content focused on young adults. Be sure to
check out these sessions. Times are in Central European Time (CET)

Wednesday, June 14th

11:15 AM - 11:45 AM YA SIG Meeting

4:15 PM - 5:30 PM Award Session - Young Adults
5:30-6:45 PM Chaired Poster Session

Thursday, June 15th

4:15 PM - 5:30 PM 5.1.20 - The changing influence of social and
physical environments on diet quality across adolescence and early
adulthood

Friday, June 161"

10:50 AM - 12:00 PM Poster Session #2

12:00 PM - 1:15 PM S0.2.15 - Hot topics in young adults nutrition and
nvsical acivi

Saturday, June 17th
1:00 PM - 2:00 PM Poster Session #3

ISBNPA Young Adult SIG Member Survey

We are interested in leaming more about our members, and also gaining our members'
input into sirategies and events to employ to support our aims. Please take 5 minutes to
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Five minutes with Rebecca Raeside, PhD - Digital Health and Informatics Network
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Five mimutes with Rebecca Raeside, PhD - DHIN

Register Log In

DIGITAL HEALTH ™™™
& INFORMATICS Sydney @
NETWORK HealthPartners
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Five minutes with Rebecca Raeside, PhD

1). Please tell us a little about yourself

https://dhin net an/five-minutes-with-rebecca-raeside-phd [10/01/2023 2:58:33 FM]
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My name is Rebecca and | am a PhD Candidate and Research Associate in the Engagement and Co-design
Research Hub in the School of Health Sciences, Faculty of Medicine and Health, University of Sydney. My
background is in public health, and over the past 3 years have been working on multiple digital health research
projects in the areas of cardiovascular disease, breast cancer, online food delivery with an overall focus on improving
lifestyle risk factors to prevent chronic diseases.

2). What is your research on?

My current research focus is in primary prevention of
chronic diseases in adolescents. My PhD focuses on the
co-design, development and testing of a 6-month healthy
lifestyle text message program to support physical and
mental health in adolescents and strengthen engagement
with primary care. We have set up a youth advisory group
{(named Health Advisory Panel for Youth at the University of
Sydney, or HAPYUS for short!) who are 16 young people
aged 13-18 from across NSW who we work side-by-side
with to develop the text message intervention. By co-
designing the intervention with the end user, we can ensure
that the program addresses all the top issues which

adolescents currently face in termns of their physical and
mental health. By delivering the program via text messages,
we can reach young people Australia wide using a
technology which they use daily.

3). What are the real world consequences of
your research?

The rise of chronic diseases is one of the biggest issues
facing today’s young people. Current approaches to obesity
prevention are proving ineffective and there is an escalating mental health crisis for young people in Australia.
Pasitively framed prevention programs which focus on good nutrition and physical activity can address both critical
issues, while also addressing the stigma that is linked to traditional obesity or mental health focused programs. My
research will provide high quality evidence on engagement with and effectiveness of a text message program
available to all adolescents to improve physical and mental health outcomes and long-term risk of developing chronic
diseases. By addressing multiple interlinked health risk factors in one program, this proposal aligns directly with the
Mational Action Plan for Health of Young People to ‘address chronic conditions and preventive health'.

4). What does digital health mean to you?

Digital heaith sits at the intersection of healthcare and technology sectors and | believe it has huge potential to break
down existing bamiers to delivering health information, healthcare and support to people and improve access. Itis
multidisciplinary and by using it we can develop cutting-edge solutions to problems which have existed in the

hittps://dhin net an/five-mimtes-with-rebecca-raeside-phd/[10/01/2023 2:58:33 PM]
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healthcare system for many years! It can also help to improve current processes in delivering healthcare.

5). Do you have any resources or links you would like to share?

In 2021, the WHO released a framework for plannlng develuplng and implementing youth-centred digital health
interventions: hil i i : A . 1ind this a great resource and for others doing
research in digital health and young people this may be helpful_

Connect with Rebecca on Twitter

https://dhin net au/five-mimtes-with-rebecca-raeside-phd [10/01/2023 2:58:33 PM]
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CSANZ Research Scholarship Winners: Rebecca Raeside and Thomas Meredith. On The

Pulse — The official newsletter of the Cardiac Society of Australia and New Zealand

«_.«!lf..- Onthe PULSE

2022 CSANZ Research Scholarship Winners
Rebecca Raeside and Thomas Meredith

Congratulations to Rebecca Raeside, PhD Candidate, Research Officer
at the University of Sydney

Rebecca's Project : HealthdMe Randomised Controlled Trial (RCT):
primary prevention of cardiovascular disease among young people.

The Project Synopsis:

The current picture of young peoples’ health in Australia is alarming with escalating health risks such as poor
diet, physical inactivity, increased screen time and poor mental health becoming widely prevalent. These
health risks can lead to chronic health problems such as heart disease in adulthood. Australia’s 3.3 million
teenagers have little support to manage these health risks and accessible, engaging programs that support a
healthy lifestyle are urgently needed. My innovative Health4Me program will strive to solve this problem. We
know that text message healthy lifestyle programs in adults have improved health outcomes and resulted in
positive behaviour change. Over the next 3 years, | will lead a research project that will develop and test an
engaging healthy lifestyle program for teenagers using text messages, a method through which they
communicate every day. | will work with teenagers to co-create the Health4Me program using an established
process. | will test how effective Health4Me is in a randomised clinical trial (330 teenagers) and evaluate if
the program improves physical and mental health outcomes, whether it is acceptable and engaging and if the
program can be embedded into the Australian healthcare system. If it helps, it can be scaled up to deliver to
teenagers throughout Australia to improve health outcomes.

Congratulations to Dr Thomas Meredith,
Victor Chang Cardiac Research Institute, UNSW

Tom's Project : Improving therapeutic decision making in
aortic valve stenosis

The Project Synopsis:

Aortic stenosis is the most common heart wvalve disease. It is
characterised by a complex interplay between the aortic valve and the
heart muscle (ventricular) function, making diagnosis and treatment
timing challenging. Although replacement of the aortic valve has improved the prognosis of this
condition, the current recommendations for the timing of replacement are associated with a highly
advanced disease state and oftentimes sub-clinical heart muscle dysfunction, which is not only likely
irreversible, but also portends a worse prognesis. It is possible that there may be a significant advantage
to aortic valve intervention prior to the end-stage disease state which currently forms the basis for
guideline recommendations. In the proposed doctoral research, we aim to better predict the response to
therapy in aortic stenosis and identify factors associated with a favourable response to aortic valve
intervention, such that we can help individualise treatment for patients and improve survival.
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