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Glossary of Key Terms

Elite athlete. Someone who competes at the highest levels of their sport (e.g.,
Olympics/Paralympics), often representing their country or

competing professionally.

Pre-elite athletes Someone who is highly trained in the sport and currently

competing at a national level.

Mental health. A state of well-being where individuals realize their potential,
cope with the normal stresses of life, work productively, and

contribute to their community

Mental illness. A condition that significantly disrupts a person's thinking,

feeling, mood, or behaviour, impacting their ability to function in

daily life.
Bedtime. The time of day at which an individual goes to bed and attempts
to sleep.
Sleep onset. The time of day following bedtime at which sleep commences.
Sleep patterns. The consistency or lack thereof in the sleep phase of an

individual over consecutive days or weeks.

Sleep quality. An individual’s subjective experience of sleep. Sleep quality is
typically focussed on problems initiating or maintaining sleep, or

early morning awakening.

Sleep period. Total time from sleep onset to wake time.

xvil



Wake time.

Time in bed.

Wake after sleep

onset (WASO).

Total sleep time

(TST).

Sleep onset latency.

Sleep efficiency.

The time of day at which the final awakening from a sleep period

occurs.

The time elapsed between first getting into bed with the intention

of sleeping to the final arising.

The amount of wakefulness accumulated between the first onset

of sleep and the final awakening.

The total amount of time spent in bed asleep. Also known as

sleep quantity and sleep duration.

Time elapsed between bedtime or ‘lights out” and sleep onset.

A ratio with two measures of sleep quantity: total sleep time and
time in bed. Sleep efficiency is expressed as a percentage of total
sleep time and time in bed. In research, a sleep efficiency of 85%
is sought (i.e., 85% of time in bed is spend asleep). Sleep

efficiency is a key component of and measure of sleep quality.
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Thesis Abstract

Over the past 15 years, there has been growing research attention on mental health and sleep in
elite athletes. This research growth in mental health and sleep for elite athletes is exemplified by
consensus statements on both topics published by prominent sporting organisations such as the
International Olympic Committee. Research in elite athletes has either focused on mental health
or sleep, however, little is known about the relationship between mental health and sleep in elite
athletes. It is well established that mental health and sleep have a strong, bi-directional
relationship within the general population, this relationship has not been confirmed in elite
athletes. Therefore, this PhD thesis used a combination of mixed method approach to address
two overarching aims: 1) explore the relationship between mental health and sleep in Australian
elite/pre-elite athletes; and 2) design, implement, and evaluate the effectiveness of a pilot
intervention aimed at improving athlete’s sleep and/or mental health. In the first study of this
thesis, a diagnostic interview and a self-report sleep quality assessment were used to establish
the point prevalence of mental illness and symptoms in elite/pre-elite Australian athletes. This
study found a lifetime prevalence of mental illness of 11.7% of athletes who met at least one
diagnostic criteria for a mental illness, while it was found that one in five athletes reported
subthreshold mental illness symptoms. Mental health and sleep quality were found to have a
significant association in this study, with athletes experiencing mental illness/symptoms twice
the odds of reporting poor sleep quality compared to athletes who were asymptomatic.
Confirming that a bi-directional relationship exists in mental health and sleep in elite athletes,
the second study of this thesis, addressed the identified research gaps regarding a lack of
understanding at present about athletes’ perspectives and lived experiences regarding mental
health and sleep, and explores how the sporting ecosystem may support or hinder athletes’
mental health and sleep. Six focus groups were conducted with nine athletes and 17
coaches/staff, audio recorded, transcribed verbatim and analysed using reflexive thematic
analysis, which led to the generation of six primary themes: 1) my experience and
understanding of mental health; 2) what is my social identity?; 3) coach(es) create the high-
performance environment; 4) my environment defines my sleep; 5) what support do I have/what
support do I need?; and 6) you monitor my wellbeing... but what happens with my data? The
results underlined that mental health and sleep have a strong and complex relationship that has
critical implications for optimal athletic performance and wellbeing. Informed by the first two
studies in this thesis, a pilot study using the gold standard sleep intervention in the general
population, Cognitive Behavioural Therapy for Insomnia (CBT-I) was chosen, and was the first
known to implement and evaluate the effectiveness of a pilot CBT-I intervention in improving
sleep quality and duration in elite adolescent athletes. Overall, the study’s results showed no
significant effect between pre- and post-intervention in self-report sleep measures across the
primary and secondary outcome variables. This contrasted with what is observed when
implemented in the general population and exploration of factors that contributed to the lack of
significant change are explored in the discussion. The value of the CBT-I pilot intervention in
elite athletes is promising with the post-evaluation survey revealing that as some participants in
the study reported benefits from the CBT-I intervention. This PhD thesis sought to address an
identified research gap on the relationship between mental health and sleep in elite athletes.
Using mixed methods research, that then informed the identification and development of a pilot
CBT-I intervention, this thesis has shown that mental health and sleep has an important
relationship for elite/pre-elite athletes in Australia, and that this relationship has important
implications related to athlete wellbeing, physical health, and performance.

X1X
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Chapter 1 Thesis Overview

This chapter introduces the context and significance of the present PhD research,
which explores the relationship between mental health and sleep in elite and pre-elite
Australian athletes. It begins by providing background information on why mental health and
sleep in elite athletes is a relevant topic to research, outlining the impact of mental health
challenges and sleep disturbances within high-performance sport and highlighting the unique
pressures faced by athletes. The chapter then provides an overview of current research on the
bidirectional relationship between sleep and mental health, with particular attention to
evidence drawn from the general population. Finally, the chapter concludes by presenting the
overarching aims of the thesis: first, to investigate how sleep and mental health interact and
influence wellbeing in this elite athletic population; and second, to develop and evaluate a

pilot intervention designed to enhance sleep quality and mental wellbeing in elite athletes

1.1 Introduction

Historically, it was believed that only the mentally and emotionally strongest elite
athletes could compete at the highest levels of competitive sport (Hammond, 2013; Moesch et
al., 2018). Due to this belief, elite athletes were considered to be largely immune to
experiencing psychological distress, including suffering from mental illness and symptoms
(Markser, 2011). Consequently, little attention was given by researchers and clinicians
regarding elite athletes’ mental health. Over the past decade, however, a growing number of
high-profile and successful elite athletes, such as Olympic Gold Medallists Michael Phelps
(Hill, 2024), Victoria Pendelton (Cary, 2019), and Simone Biles (Kallingal, 2021), have
spoken publicly about their struggles with mental illness(es) and symptoms during their
sporting careers. These public self-disclosures of highly successful athletes indicated that

elite athletes could experience mental illness and symptoms (Moesch et al., 2018), and still
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achieve peak athletic success, contradicted previously held beliefs about elite athletes. These
athlete disclosures have also coincided with a growing understanding and awareness of
mental health in society more broadly, which has helped to reduce stigma about mental health
within and outside sporting environments for people to seek medial support services.

In 2010, Reardon and Factor (2010) published a systematic review on sport psychiatry
and examined diagnosis and treatment of mental illness in athletes. These authors noted that
at the time, sport psychiatry was a field and research base in its infancy (Reardon & Factor,
2010). Since this publication, the number of elite athletes speaking publicly about their
mental health struggles increased within the media, and so did the number of research articles
on this topic. In a scoping review, Kiittel & Larsen (2020) found that 81% of studies focusing
on elite athlete mental health were published between 2013 and 2018. The rise of research
and public discourse regarding mental health in elite sport culminated in publication of a
position stand from the International Society of Sport Psychology in 2017 (Schinke et al.,
2017), the first time a sporting organisation had produced such a publication.

Subsequently, more sporting organisations published their own position stands or
consensus statements, including the International Olympic Committee in 2019 (Reardon et
al., 2019), demonstrating how critical mental health in elite sport had become as a topic for
researchers, clinicians, and sporting organisations. Not long after the International Olympic
Committee consensus statement, another consensus statement from an international Think
Tank on elite athlete mental health, initiated by the International Society of Sport Psychology
was published (Henriksen et al., 2020). In this consensus statement, Henriksen et al. (2020)
proposed that “mental health is a core component of a culture of excellence” (p. 554), and
advocated for sporting organisations and practitioners to focus on supporting athletes’ mental
health within high-performance sporting environments. These consensus statements on elite

athletes’ mental health represented a perspective that had evolved significantly from the
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earlier beliefs that elite athletes competing at the highest levels of competitive sport did not
experience mental illness and symptoms.

While research attention on elite athletes’ mental health has been increasing, so too
was awareness on the importance of sleep for elite athletes. Like mental health, the role of
sleep for elite athletes’ health, wellbeing and performance has not historically been regarded
with the same prominence that it is today. Indeed, a systematic review of literature on elite
adult athlete by Silva et al., (2021) found that up until 2010 there were only three published
research papers on adult athletes’ sleep (i.e., Cardinali et al., 2002; Netzer et al., 2001; Tafti
et al., 1992). Beyond the findings of Silva et al.’s (2021) systematic review, an earlier study
by Taylor et al. (1997) examined the effects of training volume on the sleep and mood states
of elite (National level) female swimmers. Outside of sport, myths existed that many adults
only need five hours a night of sleep for general health, and that you can learn to adapt to
function well with less sleep (Robbins et al., 2019). For athletes, this meant that more hours
of training were often prioritised over opportunities for more hours of sleep, with late night
and early morning training sessions commonly scheduled for many athletes. Anecdotally,
some coaches and athletes believed that needing a lot of sleep was a sign of weakness, with
sleep regarded as a luxury and the ability to endure insufficient sleep perceived as a strength
(Simpson et al., 2017). Not all athletes espoused this view, with high-profile and successful
elite athletes such as Roger Federer and LeBron James reported in the media to sleep for 12
hours (How To Academy, 2019) and 9+ hours per night (Davis, 2018), respectively.

Sleep has increasingly become a relevant and valuable area of inquiry for researchers
and clinicians. Driven in part by increased knowledge and awareness regarding sleep as a
critical component of public health (Silva et al., 2021), researchers began studying sleep and
its importance for elite athlete’s recovery and athletic performance, with much of this

research coming from Australia (Lastella et al., 2020). It was suggested by Cook and Charest
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(2023) that the sleep extension study with college basketball athletes by Mah et al. (2011)
was the catalyst for the subsequent surge of research studies into sleep in athletes. Sleep is
critical for athletes for a number of physiological and psychological reasons, including
optimising physical performance, cognitive functioning, metabolic functioning, pain
perception, memory, learning, immune system functioning, increased production of growth
hormone, and regulation of mood states (Halson, 2008; Halson, 2014; Halson & Juliff, 2017;
O'Donnell et al., 2018; Samuels, 2009). Anecdotally, sleep is now regarded by athletes and
coaches as one of the most important strategies for optimising recovery from athletic training
due to its restorative effects (Halson, 2013; Roberts et al., 2019; Samuels, 2009; Vitale et al.,
2019). Today, sleep is recognised as crucial for physical health and well-being for all humans
(Kroshus et al., 2019) and is a significant component of overall mental health (Kim et al.,
2024).

This growing recognition on the importance of sleep for elite athletes led to the
publication of consensus statements on this topic from leading sporting organisations such as
the National Collegiate Athletics Association (Kroshus et al., 2019). Even the 2019 10C
consensus statement (Reardon et al., 2019) on elite athlete mental health recognised sleep as a
critical feature of mental illnesses and symptoms and demonstrated links between mental
health and sleep for athletes. Mental health and sleep are critically important for elite athletes
for a myriad of reasons, including optimal physical (e.g., muscular strength, speed) and
cognitive (e.g., decision-making, attention/focus) performance, which are essential
components of optimal athletic performance (Charest & Grandner, 2020; Schinke et al.,
2024). Additionally, both are fundamental for maintaining good physical health and reducing
the likelihood of injury and illness (Charest & Grandner, 2020; Reardon et al., 2019). For
instance, Drew et al., (2017) found that depressive symptoms were highly associated with

reports of physical illness in the preceding month in a cohort of Australian Olympic-level
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athletes, suggesting that there are links between mental health and physical health in the elite
athlete population.

As athletes are subject to intense physical and psychological demands during training
and competition, understanding how mental health and sleep interact in these highly
pressurised environments is vital. Although mental health and sleep have both become
relevant and growing areas of research, currently there remains a lack of research that has
examined the relationship between mental health and sleep within the elite athlete population
(Kim et al., 2024; Montero et al., 2022). Consequently, at present much of what we know
about this relationship and how it may affect elite athletes is drawn from research with the

general population

1.2 Mental health and sleep in the general population

The World Health Organisation (WHO) estimates that in 2019, one in eight people
globally lived with a mental illness, making it one of the leading contributors to the global
burden of disease (World Health Organisation, 2022). The most recent population survey data
from 2020-22 indicates that approximately one in five Australians aged 16-85 years self-
reported that they had a current (within the past 12 months) mental illness, and more than two
in five Australians aged 16-85 had experienced a mental illness at some point during their life
(Australian Institute of Health and Welfare, 2025b). This data illustrates that Australia has
one of the highest self-reported rates of mental illness of all countries in the world, and
highlights the need to address mental illness among Australians (Institute for Health Metrics
and Evaluation, n.d).

The most prevalent mental illnesses in the Australian population are anxiety disorders
and affective disorders (such as depression), affecting an estimated 17% and 8% of the
population, respectively (Australian Institute of Health and Welfare, 2025b). A common

feature of these mental illnesses is sleep disturbances, which may include impaired sleep
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quality, changes in sleep duration (both increased and decreased), and insomnia (American
Psychological Association, 2022; Anderson & Bradley, 2013). Indeed, Asplund and Chang,
(2020) highlighted that sleep disturbances are associated with almost every known mental
illness, which demonstrates the strong relationship that mental health and sleep have. For
example, in mood disorders such as major depressive disorder, insomnia and/or hypersomnia
(i.e., excessive daytime sleepiness despite getting an adequate amount of sleep) are part of the
diagnostic criteria (American Psychological Association, 2022). In other mental illnesses,
such as manic episodes and Bipolar disorders, the diagnostic criteria include a decreased need
for sleep, such as feeling rested after only three hours sleep (American Psychological
Association, 2022). The relationship between mental health and sleep is complex to say the
least!

Insomnia is a sleep disorder that is characterised by frequent difficulty either falling
asleep and/or staying asleep and crucially, results in impaired daytime function (Krystal et al.,
2021). As well as being a key symptom in many mental illnesses, chronic insomnia is
associated with physical health problems including cardiovascular disease, metabolic disease,
and cognitive impairments such as memory problems, difficulty concentrating, and
inattention (Fernandez-Mendoza & Vgontzas, 2013). According to the most recent population
survey data in Australia, more than 50% of adults aged 18 years and older self-reported
regularly experiencing at least one chronic sleep symptom (e.g., difficulty falling or staying
asleep), while 12.2% met diagnostic criteria for chronic insomnia disorder based on DSM-V
diagnostic criteria (Reynolds et al., 2019). Evidently, sleep disturbances and insomnia are
common health challenges faced by Australians, with associations between them and adverse
physical and mental health outcomes known (Reynolds et al., 2019). Supporting people to
improve their sleep is therefore likely to have significant health benefits to our community

and athletes.
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Mental health care has traditionally considered sleep disruption (including insomnia)
to be a secondary symptom to mental illnesses, and as noted above, insomnia is a diagnostic
symptom for several mood and anxiety disorders (Ancoli-Israel, 2006; Harvey, 2001).
Historically, treatment was targeted at resolving the mental illness such as major depressive
disorder, with a belief that sleep disturbance would resolve because of improving mental
health (Lancel et al., 2021). Research has shown, however, that sleep disturbance often
precedes depression. A meta-analysis by Baglioni et al., (2011) demonstrated that insomnia is
a predictive factor for the subsequent development of depression, with non-depressed people
with insomnia having a twofold risk to develop depression compared to people with no sleep
difficulties. Research has also indicated that insomnia often persists after standard treatment
to resolve depression, and insomnia is also considered a key predictor of depression relapse
(Benca & Peterson, 2008; Chen et al., 2017). Evidently, this relationship between sleep and
mental illness and symptomology is not a simple cause-effect relationship (Fang et al., 2019),
but rather a complex, strong, interdependent, and bi-directional one (Del Rio Joao et al.,

2018; Kroshus et al., 2019)

1.3 The relationship between mental health and sleep

To help understand the relationship between mental health and sleep, different
theoretical models have been proposed, with many of them linked to stress and psychological
factors (Fernandez-Mendoza & Vgontzas, 2013). Of these there are two main theoretical
models used within the literature. The first theoretical model that has attracted attention
within the literature to explain this relationship is the reciprocal model of mental health and
sleep (e.g., Lancel et al., 2021; Wang et al., 2021). This reciprocal model suggests that a bi-
directional relationship exists between mental health and sleep, whereby sleep disturbance(s)
can be a symptom of or exacerbate mental illness and symptoms, such as major depressive

disorder and anxiety disorders. Equally, stress and mental illness symptoms can reduce sleep



Chapter 1 Thesis Overview

duration and quality (Charest & Grandner, 2020; Neckelmann et al., 2007). Regarding
associations between insomnia and mental illness, insomnia has been linked to activation of
the stress system, including cognitive-emotional arousal (e.g., cognitive rumination) and
heightened emotional regulation or internalised coping (Fernandez-Mendoza & Vgontzas,
2013).

The second theoretical model that can help explain the relationship between mental
health and sleep is the biopsychosocial model. Becker et al. (2015) proposed a
biopsychosocial and contextual model of sleep for adolescents. In the model, they suggested
that sleep is interconnected with biological factors such as genetic factors, biochemical
pathways, connections between brain regions, and sleep architecture (Fang et al., 2019;
Lancel et al., 2021); psychological factors such as mental health and coping mechanisms
(e.g., mental illness and symptoms; internalised vs externalised coping skills; (Fernandez-
Mendoza & Vgontzas, 2013); social factors such as family, friends, and education (for
athletes this may also include coaches, teammates, and sporting environments); and
contextual factors (e.g., electronic devise use, school start times; Becker et al., 2015). This
biopsychosocial and contextual model of adolescent sleep is similar to Bronfenbrenner’s
(1992) ecological systems model, and emphasises that adolescent sleep is complex and
influenced by an array of intertwined biological, psychological, and social factors. The
combination of biological, psychological, social, and contextual factors can all impact on
adolescents’ sleep independently, and in combination, and understanding these factors is
required in order to provide targeted and effective preventative and intervention strategies to
support optimal sleep for adolescents. Given the array of factors identified to impact athletes’
sleep (explained in greater detail in Chapter 2), the biopsychosocial and contextual model

may be appropriate to adopt for greater understanding of elite athletes’ sleep.
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Both the reciprocal model and the biopsychosocial model are useful for understanding
the relationship between mental health and sleep in elite athletes. The reciprocal model
emphasises that sleep and mental health have a bi-directional relationship, and this
interconnectedness is important to understand to facilitate appropriate interventions that can
target both sleep and mental health. The biopsychosocial model is also useful for
understanding the relationship between mental health and sleep in elite athletes, given the
unique and challenging environments that these athletes exist within, and how these

environmental and contextual factors can impact athletes’ mental health and sleep.

1.4 Mental health and sleep in the athlete population

Elite athletes operate in unique and challenging environments that place significant
physical and psychological demands on them (Bruner et al., 2008; Noblet et al., 2003). These
demands include: excessive physical/training loads, which can lead to overtraining, injury,
and/or burnout, and that are all associated with increased symptoms of anxiety and depression
(Peluso & de Andrade, 2005); frequent travel (Doherty et al., 2023); injury and illness (Drew
et al., 2018); performing under pressure (Rice et al., 2016); competition/performance
outcomes (Hammond, 2013); media and public scrutiny around their athletic performances
(Faustin et al., 2022); lack of job security and concerns over selection/deselection (Noblet et
al., 2003); and financial stressors (Fletcher & Hanton, 2003). These competing demands can
impact elite athletes’ mental health and sleep, and can increase the vulnerability to athletes in
developing mental illness(es) and symptoms, inadequate sleep duration, and/or increased
sleep disturbances and poor sleep quality (Gulliver et al., 2015; Gupta et al., 2017; Rice et al.,
2016; Roberts et al., 2019; Wolanin et al., 2015). Therefore, understanding how physical and
psychological demands can impact elite athletes’ mental health and sleep 1s important to

ensure that elite athletes can be adequately supported to cope with these demands, including
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the development of specific interventions to help elite athletes attain optimal physical and
mental health (Simpson et al., 2017).

Sleep quality appears to have a direct relationship with mood states in athletes.
Athletes who experienced disrupted sleep have reported lower rates of vigour and increased
rates tension and fatigue, and these mood states are linked to diminished performance
(Brandt et al., 2016; Lastella et al., 2014). Brandt et al. (2016) conducted a study with 576
Brazilian elite athletes and found that better perceived sleep quality was associated with
increased vigour and decreased tension, depression, anger, fatigue, and confusion. Similarly,
Biggins et al. (2018) explored sleep and subjective wellbeing in a cross-sectional study with
69 elite Gaelic athletes. Just under half (47.8%) of the athletes were identified as being poor
sleepers, and poor sleep was significantly correlated with increased stress and increased
confusion (Biggins et al., 2018).

There appears to also be a link between levels of anxiety and decreased sleep quality
in athletes (Lastella et al., 2014). Athletes who do not obtain sufficient sleep per day
consistently report higher rates of anxiety (Erlacher et al., 2011). Higher anxiety may be both
a causal factor of sleep disturbance and be caused by disturbed sleep, which demonstrates the
bi-directionality of this relationship (Narmandakh et al., 2020; Peng et al., 2024). For
athletes, they are prone to heightened anxiety in relation to an upcoming competition, and this
anxiety is a known cause of sleep disturbance in athletes (Juliff et al., 2015). In a study with
283 elite Australian athletes, Juliff et al. (2015) found that almost two-thirds of athletes had
experienced worse sleep at least once in the nights prior to competition in the preceding 12
months, with difficulties falling asleep the main sleep problem identified (82.1%) and
thoughts about the competition (83.5%) the most prominent reason for the identified sleep

disturbance. It is important, however, to acknowledge that pre-competition anxiety is often a
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normal experience for elite athletes and is not always indicative of underlying mental illness
or symptomology.

Although there is evidence to suggest that a relationship between mental health and
sleep exists elite athletes, to date this relationship has been largely unexamined (Montero et
al., 2022), despite growing research interest separately across both of these areas.
Additionally, the research that has been conducted on mental health and sleep together has
been limited by the different conceptualisations of mental health and sleep adopted across
studies, which has resulted in the use of inconsistent and imprecise measures used (Kim et al.,
2024). Studies in this area have often relied on asking one to three questions of athlete
participants about their sleep. For example, the study by Brandt et al. (2016) used a single
question (i.e., “How would you evaluate the quality of your sleep in the last few days?”) to
measure perceived sleep quality. The lack of reliable and valid subjective measures such as
sleep questionnaires (e.g., Pittsburgh Sleep Quality Index [PSQI]; see Buysse et al., 1989);
Athlete Behaviour Sleep Questionnaire [ABSQ]; see Driller et al., 2018) and objective
measures (e.g., actigraphy) greatly limits the applicability of these findings. Furthermore,
research in this area has often assessed mood states via questionnaires, which can be helpful
for understanding precompetitive predictive factors of sports performance (Keikha et al.,
2015), but it is not the same as measuring mental illness or symptoms. For example, studies
exploring sleep and mood states by Brandt et al. (2016) and (Biggins et al., 2018) used the
Profile of Mood States (POMS; see McNair et al., 1971) questionnaire. While this
questionnaire is useful for measuring mood states and has applicability regarding athletic
performance (e.g., Beedie et al., 2000), it does not measure clinical symptoms of mental
illness or provide diagnostic data on mental illnesses. To enhance the current knowledge,
future research should look to measure mental illness and symptomology and sleep in elite

athletes, rather than focus on mood states and sleep. It also should include valid and reliable
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subjective sleep measures, and/or objective sleep measures like actigraphy. This data will
enhance the current understanding regarding the relationship between mental health and sleep
in elite athletes.

With a limited number of studies to date, additional research is required to determine
the bi-directional relationship between sleep and mental health in elite athletes (Charest &
Grandner, 2022); Kim et al., 2024; Montero et al., 2022). Future research needs to utilise
higher quality subjective and objective measures of mental health and sleep, such as validated
questionnaires and clinical diagnostic interviews, to further assess the relationship between
sleep quality and mental health in elite athletes. Additionally, qualitative research would be
useful to capture perspectives from athletes about their own experiences of mental health and
sleep, and what they believe would help inform interventions to support their health and
wellbeing. A better understanding of the relationship between sleep and mental health in elite
athletes will help enable interventions to be designed and implemented to address the barriers
and facilitators as an athlete, which may contribute to improvements in athlete health and

athletic performance outcomes (Charest & Grandner, 2022).

1.5 Definition of Key Terms

1.5.1 Mental health versus Mental Illness.

Mental health is defined as “a state of wellbeing in which every individual realises
his or her own potential, can cope with the normal stresses of life, can work productively and
fruitfully, and is able to make a contribution to his or her community” (World Health
Organisation, 2001). This definition recognises that mental health includes wellbeing and the
realisation of individual’s potential, rather than the absence of disease or disorder (World
Health Organisation, 2001).

Although widely cited in sport psychology literature, there is understanding that the

World Health Organisation definition of mental health is targeted towards the general
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population, and may not be sensitive enough to capture the unique experiences of athletes
within elite sport (Schinke et al., 2024). To overcome this limitation, Kiittel and Larsen
(2020) proposed an athlete specific definition of mental health:

“Mental health is a dynamic state of wellbeing in which athletes can realise their
potential, see a purpose and meaning in sport and life, experience trusting personal
relationships, cope with common life stressors and the specific stressors in elite sport, and
are able to act autonomously according to their values.” (p. 23)

Mental illness is defined as “a syndrome characterised by clinically significant
disturbance in an individual’s cognition, emotion regulation, or behaviour that reflects a
dysfunction in the psychological, biological, or development processes underlying mental
functioning”’(American Psychological Association, 2022). Mental illness refers to diagnosed
psychiatric conditions such as major depressive disorder, anxiety disorders (e.g., generalised
anxiety disorder, panic disorder, specific phobias, etc.), alcohol and other substance use
disorders, eating and feeding disorders, and sleep disorders (American Psychological
Association, 2022).

Mental health is a multidimensional health issue that has been subjected to conjecture
for many years, especially in relation to how mental health and mental illness should be
understood and conceptualised in psychology (Clark et al., 2017). Within the literature, there
have been inconsistencies with terminologies used when describing ‘mental health’. Terms
such as mental illness, mental health disorders, mental health symptoms, psychiatric
disorders, and mood states have all been used interchangeably, and often used to describe
elite athlete mental health. For instance, Appaneal et al., (2009) noted that sport science
literature has used the term depression interchangeably to mean both a mood state (i.e.,
depressed mood) and a mental illness (i.e., major depression). Understanding the differences

between depressed mood (i.e., a temporary state of feeling low or sad) and major depression
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(i.e., a medical condition involving multiple symptoms beyond depressed mood) is an
important consideration in mental health research. Diagnosing a mental illness such as major
depressive disorder should be undertaken through a clinical interview to determine whether
criteria from a diagnostic manual such as the DSM-V-TR (American Psychological
Association, 2022) have been met (Soleimani et al., 2011). In contrast, mental illness
symptoms and mood states are often measured through self-report measures such as symptom
checklists (Appaneal et al., 2009). To help understand the differences between mood states
and mental illness, Lardon and Fitzgerald (2013) suggested that mental health should be
viewed as a continuum, rather than a discrete fixed state of mind or mood (see

Figure 1-1). This continuum model of mental health has been advocated for by the
International Society of Sport Psychology as a helpful way to conceptualise elite athletes’

mental health experiences (Schinke et al., 2024).

v

: Periodic Distress i
(normal human/athlete
Poor Mental Health life experiences) Good Mental Health
(subthreshold (asymptomatic)

symptoms present)

Figure 1-1. Mental Health Continuum Ranging from Mental lliness to Flourishing (adapted

from Lardon & Fitzgerald, 2013).

Along the mental health continuum, one end represents diagnosed mental illness (i.e.,
left end), and the other end (i.e., right end) represents flourishing including wellness and
optimal functioning (Lardon & Fitzgerald, 2013; Schinke et al., 2017). In between extremes

of mental illness and flourishing, other psychological states exist along the continuum. People
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can experience mental health symptoms (e.g., subthreshold symptoms), that while may not be
sufficient to reach diagnostic threshold for a mental illness, can be psychologically
distressing and impair normal functioning (Schinke et al., 2024). For athletes, subthreshold
mental health symptoms can detrimentally impact athletic performance (Gulliver et al.,
2012). Further along the continuum exist states of periodic distress (e.g., occasional
symptoms; Schinke et al., 2024) that reflect a normal part of both the human condition (i.e.,
periodic experiences of adversity such as difficult thoughts and emotions throughout the
lifespan). These psychological states of periodic distress also include challenges encountered
by elite athletes (i.e., periodic experiences of distress such as performance pressure as the
result of pursuing athletic endeavour; Henriksen et al., 2019). In states of periodic distress,
transient symptoms may be present that are normal responses to adverse or atypical situations
(e.g., despair due to performance outcome). If this distress becomes more persistent or
problematic over time, an individual may move to a state of subthreshold symptoms, or even
mental illness should distress become severe and disruptive. Further along the continuum
away from periodic distress is good mental health (asymptomatic), where there is total
absence of symptomology. The final state on the continuum is a state of flourishing or
wellness exists (Keyes, 2002); Schinke et al., 2017), and where peak performance
experiences (i.e., flow; Jackson & Csikszentmihalyi, 1999) are more likely to occur. An

investigation of flourishing, and flow states, is beyond the scope of this PhD.

1.5.2 Elite athlete

Historically, there has been inconsistencies and confusion in sport psychology
research in the definition of ‘elite athlete’, which has limited the validity and generalisability
of research findings in this field (Swann et al., 2015). For instance, Swann et al. (2015) found

in their systematic review that literature had included eight different categories of elite/expert
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athletes, which ranged from Olympic champions to regional/provincial athletes, and included
athletes who had been competing for as little as two years in their sport. In Australia, the
Australian Institute of Sport developed the Foundations, Talent, Elite, and Mastery (FTEM;
(Sport Australia, n.d.) framework in about 2011/12 (NSW Office of Sport, 2020) for
classifying athletes in the Australian high-performance sport system talent pathway. Based on
this framework, athletes classified in the Talent category would be considered ‘pre-elite’ and
athletes in the Elite or Mastery categories would be considered ‘elite’(Sport Australia, n.d.).
To aid clarity with defining what constitutes an elite athlete, McKay et al., (2022)
recently developed a framework for classifying athletes. The framework consists of six tiers
to classify individual participants in studies containing exercise/training and/or sport
performance outcomes. The first tier, Tier O (sedentary), represents individuals who do not
meet the World Health Organisation’s minimum weekly physical activity guidelines for
adults. The second tier, Tier 1 (recreationally active), includes individuals who do meet these
physical activity guidelines, and who may participate in organised sports or other forms of
activity. The third tier, Tier 2 (trained/developmental), encompasses to individuals who are
committed to sport-specific training and intend to compete in their chosen sport(s). The
fourth tier, Tier 3 (highly trained/national), is the first tier that defines performance standards.
To be classified in Tier 3, individuals (now considered athletes) need to be competing at a
national level and includes college athletes in division II and III programs of the National
Collegiate Athletic Association. The fifth tier, Tier 4 (elite/international), includes athletes
competing at an international level in their chosen sport, or the equivalent to the division I
program of the National Collegiate Athletic Association. Athletes classified at Tier 4 are
highly proficient in their sport. Lastly, the sixth tier, Tier 5 (world class), comprises of
athletes who are Olympic/World Championship medallists or finalists, and are considered to

be at or very close to the top rankings in their chosen sport (McKay et al., 2022).
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It is this framework by McKay et al. (2022) that will be used to conceptualise athletes
in this thesis. For this thesis, athletes considered to be at Tier 3 are called ‘pre-elite’, and
athletes considered to be at Tiers 4 and 5 are called ‘elite’. Given the uniqueness of this
population as outlined previously in this chapter, and the challenges faced by pre-elite/elite
athletes that can impact their mental health and/or sleep, the focus of this thesis and the

relevant literature is on those athletes competing at levels that would classify them between

Tiers 3-5.

1.6 Thesis Aims

There were two overarching aims of this PhD thesis. The first overarching aim was to
explore the relationship between mental health and sleep in Australian elite/pre-elite athletes
(Aim 1). This aim was investigated through two studies (see Chapter 3 and Chapter 4). The
second overarching aim of this thesis was to design, implement, and evaluate the
effectiveness of a pilot intervention aimed at improving athlete’s sleep and/or mental health
(Aim 2). The second aim of this PhD (Aim 2) was informed by the findings of the Aim 1
studies (see Chapter 3 and Chapter 4). These two aims were investigated through three

independent studies, with subsequent research objectives:

Study 1 — Aim 1

A. Establish the point prevalence of mental illness in elite/pre-elite Australian athletes
using a diagnostic interview.
B. Explore the relationship between mental illness and symptomology and sleep quality

in elite/pre-elite Australian athletes
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Study 2 — Aim 1

A. To explore how athletes, coaches, and support staff experienced mental health, the
relationship between mental health and sleep, and how this relationship might affect
athletic performance

B. To explore barriers and facilitators to elite athletes’ mental health and sleep as
perceived by different stakeholders within the high-performance sporting ecosystem

in Australia.

Study Three — Aim 2

A. Informed by the findings of Study 1 and 2 an intervention was identified that aimed at
improving athlete’s sleep and/or mental health. Therefore, this aim was to evaluate the
effectiveness of Cognitive Behavioural Therapy for Insomnia (CBT-I) in improving

sleep quality, duration, and mental health in elite athletes

1.7 Overview of Thesis/Thesis Structure
This thesis is a combination of thesis chapters as well as manuscripts that have been

prepared with publication in mind. This thesis comprises six chapters.

Chapter 1 (the current chapter) provides a brief introduction to the relationship
between mental health and sleep in elite athletes, as well as defining key terminology and

presenting the research questions for this thesis.

Chapter 2 (Literature Review) discusses the available literature to date on mental
health and sleep in elite athletes to provide the reader with an understanding of the current

evidence base and literature gaps.
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Chapter 3 (Study 1) presents the prepared manuscript and empirical study
establishing the point prevalence of mental illness and symptomology, and the association
between mental illness and symptomology and sleep quality, in elite/pre-elite Australian

athletes.

Chapter 4 (Study 2) presents the prepared manuscript and empirical study exploring
Australian athletes’, coaches’ and support staff lived experiences of mental health, the
relationship between mental health and sleep, and identified barriers and facilitators to elite
athletes’ mental health and sleep as perceived by different stakeholders within the high-

performance sporting ecosystem in Australia.

Chapter 5 (Study 3) implements the findings of Chapters 3 and 4, to undertake a
pilot clinical trial sleep intervention study that utilises Cognitive Behavioural Therapy for
Insomnia (CBT-I) to help support and improve sleep quality, sleep duration, sleep

behaviours, and mental wellbeing in athletes.

Chapter Six (Discussion) summarises the findings of this thesis, including strengths

and limitations of the thesis, directions for further research, and conclusions.

1.8 Significance and Originality of the Thesis

This thesis is significant in a number of ways. Firstly, although there has been
increased research attention given to both mental health (e.g., Rice et al., 2016; Reardon
et al., 2019) and to sleep (e.g., Gupta et al., 2017; Walsh et al., 2021) in elite athletes,
there is currently a lack of research that has focused on both mental health and sleep
together (Kim et al., 2024). This is reflected by only one published literature review to
date on the topic (Montero et al., 2022). As a result of the limited attention that has been
given to the bi-directional relationship between mental health and sleep in elite athletes, it

is not yet clear how this relationship may impact athletes’ health and wellbeing. The
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small number of studies that have explored this relationship to date are discussed above in
section 1.4. One theme of this literature review, which is considered in Chapter 2, has
been the conceptualisation and measurement of mental health in research with elite
athletes. To enhance this knowledge, it has been recommended that research should
utilise diagnostic interviews with athletes to determine prevalence of mental illnesses in
this population (Gorczynski et al., 2017) rather than self-reported questionnaires. Despite
these recommendations, to date only five published studies have used diagnostic
interview with athletes (Appaneal et al., 2009; Hammond et al., 2013; Oevreboe et al.,
2023; Rogers et al., 2021; Schaal et al., 2011). The first study in this thesis (Study 1 -
Chapter 3) has added to this small body of research by using a diagnostic interview for
assessing mental illness and symptomology with elite and pre-elite Australian athletes
and is the first study to compare diagnostic interview data with a sleep quality measure.

Study 2 (Chapter 4) is both significant and original to the field. Most of the
research conducted in both mental health and sleep in elite athletes has utilised
quantitative approaches to measure both areas. Less is known, however, about athletes
lived experiences regarding this bi-directional relationship between mental health and
sleep, nor their perspectives on how this relationship may impact them. In addition,
limited qualitative research has previously been conducted on sleep in elite athletes, so
Study 2 helps to reduce this research gap. Study 2 also captured perspectives from
coaches and staff working in high-performance sport on their lived experiences and
beliefs about mental health and sleep, and how they perceive that this relationship may
impact athletes. These populations have had limited attention in research to date, despite
being highly influential for athletes’ mental health and sleeping habits.

Finally, Study 3 (Chapter 5) is the first study that has utilised Cognitive

Behavioural Therapy for Insomnia (CBT-I) with elite athletes. CBT-I is recognised as the
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gold standard psychological treatment for insomnia, and can also improve symptoms of
mental illnesses including mood and anxiety disorders (Muench et al., 2022). Elite
athletes report poor sleep quality and/or insufficient sleep duration (Walsh et al., 2021),
despite recognition that sleep is crucial for optimal physical performance, cognitive
functioning, and recovery (Charest & Grandner, 2022; Cook & Charest, 2023). Although
empirical studies have used sleep interventions with athletes, none of these intervention
studies have included CBT-I. The use of CBT-I with athletes represents a significant

advancement in this field.
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Chapter 2 Literature Review

2.1 Chapter Overview

This chapter will provide the reader with important background information on
mental health and sleep in elite athletes. It will provide an overview on the current state of
literature and research related to mental health and elite athletes, and sleep and elite athletes.,
Gaps in the existing literature will be highlighted, and the information contained in this
chapter builds upon the information detailed in Chapter 1 regarding the relationship between
mental health and sleep, and provides the foundation to underpin the rationale of the studies

in the subsequent chapters.

2.2 Introduction

In 2017, the International Society of Sport Psychology published the first position
statement on elite athlete mental health (Schinke et al., 2017). This paper represented a
significant advancement in the field of elite athlete mental health research, as for the first
time, a prominent organisation had published a position paper or consensus statement as to
why mental health is so important for athletes, and why protecting and promoting good
mental health for elite athletes is paramount for sport.

This growing recognition of the important of elite athlete mental health was further
emphasised by the publication of other position and consensus statements by international,
professional organisations, including the International Olympic Committee (Reardon et al.,
2019), the European Federation of Sport Psychology (Moesch et al., 2018) and subsequent
position papers from the International Society of Sport Psychology (Henriksen et al., 2020),
including a recent update to their original position paper (Schinke et al., 2024). This update
was developed to reflect advancing knowledge and research trends on athlete mental health,

including clinical considerations of athlete mental health, impact of career development,
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cultural considerations, effective monitoring and treatment, and the role of the sporting
environment on athlete mental health (Schinke et al., 2024). In total, there are currently 13
position statements on athlete mental health from sporting organisations, all published within
the last 10 years (Vella et al., 2021), emphasising this increased research attention.

Stemming from these position papers, it was first recommended by the International
Society of Sport Psychology who have stated that any responsible culture of excellence must
consider athlete mental health as a core component of that culture (Henriksen et al., 2020),
demonstrating the importance of the sporting environment to athlete mental health.
Additionally, the International Olympic Committee advocated for mental health to be better
defined in sport and to develop a better understanding of mental health epidemiology in elite
athletes (Reardon et al., 2019). The European Federation of Sport Psychology presented
models of service provision for athlete mental health in six European countries (Moesch et
al., 2018). Among their recommendations from their position statement, Moesch et al. (2018)
advocated for improving the quality and validity of mental health diagnostic measures with
elite athletes, promote education and help-seeking behaviour in sport, and developing and
enhancing current treatment approaches to mental illness and symptoms of poor mental
health in elite athletes (Moesch et al., 2018). Similarly, Henriksen et al. (2020) called for a
clear definition of mental health in sport and the development of sport-specific measures of
mental health

At present, most of the knowledge of athlete mental health has focused on the
individual athlete (or coach) when investigating occurrence of mental illness and symptoms,
and determinants of athlete mental health (Schinke et al., 2024). It is now understood,
however, that mental health is the result of complex and dynamic interactions between
individuals and their environment (Henriksen et al., 2024). As knowledge of athlete mental

health has grown, researchers have become increasingly interested in how sporting

23



Chapter 2 Literature Review

environments influence athlete mental health, which led to Purcell et al. (2019) developing an
ecological systems framework for understanding elite athlete mental health. In the
framework, Purcell et al. (2019) proposed that athletes exist within an ecological system that
includes the individual athlete (e.g., their beliefs, attitudes, or coping skills); the microsystem,
which comprises coaches, teammates, significant others, and high-performance support staff;
the exosystem created by the wider sporting environment (e.g., the rules of the athlete’s
individual sport); and the macrosystem that includes the athlete’s National Sporting
Organisation or international governing body, media, and general public. This ecological
systems model emphasises that elite athlete mental health research needs to consider how the
broader ecological systems that athletes exist within influence elite athlete mental health
(Purcell et al., 2019).

While awareness was increasing about elite athlete mental health, attention was also
growing in sport psychology and sport science research on sleep in elite athletes (Charest &
Grandner, 2022; Walsh et al., 2021). Emphasising the increasing attention on sleep and elite
athletes, position statements from the IOC (Reardon et al., 2019) and National Collegiate
Athletics Association (Kroshus et al., 2019) were published that both recognised the
importance of sleep to athletic performance, mental, and physical health.

The relationship between sleep and general health in elite athletes is not as well
understood as it is in the general population (Halson & Juliff, 2017), and this still remains
largely the case today. In the general population, sleep is important for a number of
physiological and psychological reasons, including optimising physical performance,
cognitive functioning, metabolic functioning, pain perception, memory, learning, immune
system functioning, increased production of growth hormone, and regulation of mood states
(Halson, 2008; Halson, 2013; Halson & Juliff, 2017; O'Donnell et al., 2018; Samuels, 2009).

These factors that sleep affect in the general population are also important for athletic
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performance, recovery, and wellbeing (Charest & Grandner, 2022; Halson, 2013).
Consequently, optimising sleep is likely to have a significant impact for elite athlete’s health,
wellbeing and athletic performance (Simpson et al., 2017).

Most of the research to date exploring sleep and performance has utilised non-athletes
and has focused on the effects of severe sleep deprivation, such as not sleeping at all in a 24-
hour period (Halson, 2014). Severe sleep loss has been reported to have a detrimental impact
on an individual’s cognitive and physical performance (Bonnar et al., 2018; Fullagar et al.,
2015). These diminished performance results, however, are not likely to be reflective of the
sleep disturbances that elite athletes typically experience (Halson & Juliff, 2017; Juliff et al.,
2015), which is more likely to be partial sleep deprivation over several nights or an extended
period of time rather than severe sleep deprivation (Halson, 2014). Nonetheless, sleep
deprivation (whether partial or severe) is associated with poorer physical and cognitive
performances for elite athletes (Fullagar et al., 2015; Halson & Juliff, 2017; Vitale et al.,
2019). Sleep deprivation in elite athletes is also associated with reduced mental health and
wellbeing (Biggins et al., 2018; Biggins et al., 2021). As both sleep and mental health can
impact physical health and athletic performance (Charest & Grandner, 2022; Kroshus et al.,
2019), further research to help better understand the relationship between sleep and mental
health in elite athletes is likely to have important implications for developing targeted and
effective interventions to help improve athlete physical health, mental health, and athletic
performance outcomes.

Published systematic reviews on elite athletes’ mental health (e.g., Gouttebarge et al.,
2019; Rice et al., 2016), sleep (e.g., Walsh et al., 2021), along with a recent review by
Montero et al. (2022) that examined the literature on the relationship between mental health
and sleep in current and former athletes already exist. The purpose of this literature review is

not to systematically review the available literature, rather, this literature review will help the
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reader understand the relationship between mental health and sleep in elite athletes by
critically appraising the relevant research that has been conducted with elite athletes on both
mental health and sleep separately, and building upon the information provided in Chapter 1,

subsequently linking these two bodies of literature together.

2.3 Prevalence of Mental Illness and Symptoms in Elite Athletes

A key area of interest for researchers in athlete mental health is the prevalence of
mental illness and symptoms that elite athletes experience. Prevalence is the proportion of a
particular population found to be affected by a medical condition (i.e., mental illness) at a
specific time (National Institute of Mental Health, n.d.). Prevalence is a measure of the
burden of disease (Ford, 2020). As mental illness is a burden of disease (Vigo et al., 2019),
prevalence should be used when describing mental illness. A substantial body of evidence
now exists that has explored prevalence and occurrence of mental illness and symptoms
across a number of disorders, including depression (Golding et al., 2020), anxiety (Rice et al.,
2019), alcohol and substance use (McDuff et al., 2019), and eating disorders (Sundgot-
Borgen & Torstveit, 2004). This substantive evidence is underscored by the systematic
review and meta-analysis Gouttebarge et al. (2019) conducted on the occurrence of mental
health disorders (i.e., mental illnesses) and symptoms in current and former elite athletes. In
this meta-analysis, Gouttebarge et al. (2019) found a prevalence of 19% for alcohol misuse
and 34% for anxiety and depression for current elite athletes, demonstrating the significant
rates that elite athletes experience mental illness and symptoms during their athletic careers.

One of the first studies to examine prevalence of mental illness in elite athletes was
Schaal et al. (2011).Using clinical interviews as part of an annual athlete health evaluation in
a representative sample of 2067 elite French athletes, the study found 15.1% of elite athletes
aged 17 years or younger presented with at least one diagnosable mental illness, compared

with 13.1% of athletes aged 18-21 and 10.4% of athletes 22 years and older (Schaal et al.,
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2011). Later, Gulliver et al. (2015) found in their cross-sectional survey that almost half
(46.4%) out of a cohort of 224 Australian elite athletes self-reported mental health symptoms
(e.g., symptoms of depression or anxiety), significantly higher than the previous findings
from Schaal et al. (2011). These findings suggest that Australian elite athletes are vulnerable
to experiencing psychological distress and that the prevalence of mental illness and
symptoms in these athletes may be at a level that is concerning.

Evidence suggests that elite athletes experience prevalence of symptoms of mental
illnesses and symptoms such as mood disorders, anxiety disorders, and eating disorders,
comparable to the general population (Reardon & Factor, 2010; Wolanin et al., 2015; Yang et
al., 2007). For example, a meta-analysis by Gorczynski et al. (2017) examined five articles
with more than 3,000 total participants (elite athletes and non-athletes) and found that rates of
depressive symptoms were comparable between elite athletes and non-athletes (OR=1.15,
95% CI1=0.954 to 1.383, p=0.145). Given the pervasive cultures (e.g., mental toughness) and
stigma that can exist in elite sport regarding mental health (e.g., reluctance for help seeking
behaviour), it is possible that prevalence rates of poor mental in elite athletes are under-
reported (Gouttebarge et al., 2015; Roberts et al., 2016). Hammond et al. (2013) examined
the prevalence of failure-based depression using a combination of diagnostic interview and
self-report measure with 50 elite Canadian swimmers. Sixty-eight percent of participants met
criteria for major depressive disorder (i.e., mental illness) prior to the national swimming
trials in the preceding three years. The authors attributed the higher prevalence of depression
compared to previous research to the use of a diagnostic clinical interview that assesses
mental illnesses, rather than self-reported measures that assess symptoms of poor mental
health. The prevalence of depression in Hammond et al.’s (2013) study is significantly higher

than the general population lifetime frequency of depression for 19—34-year-olds (Australian
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Bureau of Statistics, 2023), and higher than prevalence reported in other studies for
depressive symptoms in elite athletes (e.g., (Gorczynski et al., 2017).

Rates of mental illness and symptoms in elite athletes have been explored across
different cultures, albeit generally Western or European countries. In a cross-sectional study
with Dutch current and former elite athletes, Gouttebarge et al. (2017) used self-report
measures and found a four-week prevalence of symptoms of common mental illnesses (i.e.,
depression, anxiety) ranged from 6% for alcohol misuse to 46% for anxiety and depression in
current athletes. Similarly, Foskett and Longstaff (2018) examined the occurrence of
symptoms of anxiety, depression, and psychological distress in a cohort of elite athletes from
the United Kingdom. Using cross-sectional survey data, Foskett and Longstaff (2018) found
that almost 50% of the sample reported symptoms of anxiety/depression, while more than a
quarter met the cut-off score for psychological distress. In a sample of 333 elite Swedish
athletes, Akesdotter et al. (2020) conducted a cross-sectional survey study and found a point
prevalence of mental illness and symptoms of 11.7%, with a lifetime prevalence of over 50%.
Depression, eating disorders, and trauma were the most common mental illness and
symptoms reported by these Swedish athletes (Akesdotter et al., 2020). In another cross-
sectional survey study, Poucher et al. (2021) found in a cohort of 186 elite Canadian athletes
that almost a third reported symptoms of depression, 18.8% reported symptoms of anxiety,
and 8.6% of athletes reported scores indicating high risk for an eating disorder.

Purcell et al. (2020) conducted a cross-sectional survey study with a national
representative sample of 749 elite athletes within the Australian high-performance sport
system. In this study, Purcell et al. (2020) found that Australian athletes were significantly
more likely to report high psychological distress (17.7% v 9.5%) and met the threshold for
‘probable caseness,’ (i.e., mental health symptoms severe enough to warrant treatment; 35%

v 19%), compared to rates in the Australian general population.
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Lastly, Oevreboe et al. (2023) recently examined differences in mental distress and
mental disorders (i.e., mental illnesses) in Norwegian elite athletes. Using a combination of
self-report questionnaire (i.e., mental distress) and diagnostic interviews (i.e., mental illness),
Oevreboe et al. (2023) found that 47 out of 106 athletes (44.3%) met diagnostic criteria for a
mental illness based on the diagnostic interview. Sleep problems were the most prevalent
(24.5%) in this Norwegian athlete cohort, highlighting the relationship between mental health
and sleep in elite athletes. Obsessive-compulsive disorder (OCD) and OCD related disorders
were also common (18.9%). In this study, anxiety disorders (6.6%), eating disorders (5.7%),
and alcohol use disorder (<4.7%) were less prevalent (Oevreboe et al., 2023), which contrasts
with earlier research in this field.

Taken together, these findings across studies indicate that elite athletes experience
elevated rates of mental illness symptoms, and this is consistent across different cultures.
Symptoms of depression, anxiety, eating disorders, and psychological distress appear to be
the most prevalent for elite athletes. This research, however, is limited as it has largely been
conducted with cross-sectional survey studies that rely on self-report measures and generally
focus on mental health symptoms, with little or no diagnostic information available. How

mental health is measured in research with elite athletes is discussed in the next section.

2.4 Measurement of Mental Health in Elite Athletes

As mentioned above, mental illnesses and symptoms in current and former elite
athletes was explored by Gouttebarge et al. (2019) in their systematic review and meta-
analysis. Consistent with much of the literature that was reviewed in the previous section, the
34 included studies in this meta-analysis relied primarily on self-report cross-sectional data,
obtained from standardised measures such as symptom checklists and questionnaires
(Gouttebarge et al., 2019). Subjective, self-report measures are quick and easy to administer,

cost-effective, and suitable for use with large cohorts, however, they are prone to memory
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recall issues and social desirability biases (e.g., underestimating undesirable behaviours such
as substance use; (Haberer et al., 2013). Self-report measures tend to assess symptoms of
psychological distress and symptoms of mental health (i.e. subthreshold symptoms), and do
not provide information regarding diagnosis, degree of impairment, or ruling out other
conditions with similar presentations (Hammond et al., 2013). Additionally, self-report
measures generally do not assess functional impairment (Thombs et al., 2018), which is a
critical clinical feature in the diagnostic criteria for mental illnesses (American Psychological
Association, 2022).

The use of self-report measures with elite athletes to assess mental health has created
limitations within sport psychology research, with a lack of information available from
empirical studies distinguishing mental health sympfoms from mental health disorders (i.e.,
mental illness; Currie et al., 2021). Self-report measures like questionnaires assess mental
health symptoms not mental illness, however, researchers have at times incorrectly inferred
this self-report mental health symptom data to be indicative of prevalence (e.g., Gouttebarge
et al., 2017), which has created confusion within the literature. Moreover, the reliance on
cross-sectional data means that naturally occurring periodic distress states that athletes
experience in pursuit of their sporting endeavours could be incorrectly inferred as
representing underlying mental health symptoms and psychological distress (Henriksen et al.,
2020; Lundqvist & Andersson, 2021). To help overcome these limitations, researchers may
wish to consider the use of a continuum model (

Figure 1-1, Chapter 1) to conceptualise elite athlete mental health. Such use of a
mental health continuum will hopefully ensure that researchers are better able to distinguish
between evaluating prevalence of mental illness from determining subthreshold symptoms

and periodic distress states.
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Disparity of findings between self-report measures as opposed to a clinical of
diagnostic interview was highlighted in Appaneal et al.’s (2009) study that explored the
severity of post-injury depression using both a self-report checklist and a diagnostic interview
with 164 male and female College athletes. Comparing depression scores on the self-report
checklist and diagnostic interview, the authors observed that the self-report checklist
consistently overestimated the prevalence of moderate to severe depression in the athlete
sample. Specificity of the checklist compared to the clinical interview was comparatively
stable from one to three months post-injury. The sensitivity of the checklist was initially high
(>90%) at baseline but then dropped to below 50% at one-month and three-month follow-up
in this cohort of athletes. Appaneal et al. (2009) attributed the difference in findings between
self-report checklist and diagnostic interview to athletes not accurately disclosing their status
on the checklist. It may be that these athletes are not disclosing their accurate mental health
status because of their perceptions towards the staff who may have access to their data, and
concerns athletes may have that their mental health data may lead to possible negative
ramifications (e.g., team selection) for the athlete, depending on who saw this data. It is also
plausible that athletes found the interview participation as therapeutic and felt comfortable
during the interviews, enabling them to be more open about their symptoms (Appaneal et al.,
2009).

The results found by Appaneal et al. (2009) suggest that a diagnostic interview may
be more accurate in identifying depressive symptoms and major depressive disorder in elite
athletes compared with a self-report checklist. Consequently, the reliance on self-report
measures across the literature means that the prevalence of mental illness and symptoms in
elite athletes may be overestimated (Lundqvist et al., 2021; Oevreboe et al., 2023; Thombs et
al., 2018). In their systematic review, Rice et al. (2016) noted that there was a lack of

research with diagnostic interviews with elite athletes, with only one study (Hammond et al.,
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2013) included in their review. Rice et al. (2016) emphasised that future research should look
to use diagnostic interviews to determine prevalence of mental illness in this population, with
a recommendation to also assess athletes for low prevalence mental illnesses such as
psychosis and mania. To date, prevalence of psychosis and mania in elite athletes is not
known. Following these recommendations, Gorczynski et al. (2017) also called for future
research to use clinical interviews when evaluating elite athletes’ mental health to deepen the
knowledge base on this topic. Despite the recommendations from Gorczynski et al. (2017)
and Rice et al. (2016), little research has been conducted with elite athletes using diagnostic
interviews, with only two studies containing diagnostic interview data published since these
recommendations were made (Oevreboe et al., 2023; Rogers et al., 2021). These two studies
add to the three that had previously been published some years prior (e.g., Appaneal et al.,
2009; Hammond et al., 2013; Schaal et al., 2011). Given this relatively small evidence base,
it seems that there is still scope for further research on elite athlete mental health to utilise
diagnostic interview to enhance the current knowledge base regarding the epidemiology of
mental illness in elite athletes.

As well as recommending diagnostic interviews with elite athletes, there have also
been calls from sporting organisations for the development of athlete-specific measures of
mental health (e.g., Henriksen et al., 2020; Moesch et al., 2018; Reardon et al., 2019). These
recommendations arose from a growing recognition that many of the self-report measures
used in mental health research with elite athletes may not be sensitive enough to detect
contextual factors (e.g., gender, culture) and environmental factors specific to high-
performance sport (e.g., competition stress) that influence elite athletes’ mental health
(Henriksen et al., 2020). To help overcome these challenges, an athlete-specific screening
tool for mental health was developed by Rice, Parker et al. (2020), the Athlete Psychological

Strain Questionnaire (APSQ). The APSQ was developed specifically to screen sport-related
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psychological distress in elite athletes. Initially validated in with Australian elite male
athletes (Rice, Parker et al., 2020), the ASPQ has been validated with elite female athletes
(Rice, Olive et al., 2020) and was recently validated with non-elite amateur athletes (Shannon
et al., 2024), suggesting that it may have utility as a screening tool for athletes’ mental health
symptoms, irrespective of their level of competition. The APSQ has been included in the
International Olympic Committee’s Sport Mental Health Assessment Tool 1 as the first triage
screening assessment for athletes’ mental health (Gouttebarge et al., 2021). The Sport Mental
Health Assessment Tool 1 is seen as an important advancement in the field for identifying

mental health symptoms in elite athletes (Currie et al., 2021).

2.5 Determinants for Elite Athletes’ Mental Health

A systematic review of the literature on mental health in elite athletes by Rice et al.
(2016) found that there are several determinants that make elite athletes a vulnerable
population group susceptible to mental illness and symptoms. These determinants include a
combination of sport-related (e.g., injury, overtraining) and personal factors (e.g., life
stressors, familial histories). The authors also observed that the competition level at which an
elite athlete competes could also contribute to an increased susceptibility for poor mental
health (Rice et al., 2016). For example, Hammond et al. (2013) found that the top 25%
ranked Canadian elite swimmers were almost twice as likely to meet diagnostic criteria for
major depressive disorder and reported significantly more depressive symptoms, compared
with the remaining 75% of elite swimmers. This finding by Hammond et al. (2013) may be
explained by to elite athletes experiencing heightened stress regarding performance and
performance outcomes compared to non-elite athletes, which is consistent with other research
that has demonstrated that not achieving athletic performance goals can lead to depressive

symptoms (e.g., Hassmén & Blomstrand, 1995; Jones & and Sheffield, 2007).
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Other determinants that have also been identified that may contribute to poor mental
health in elite athletes include lack of job security, increased prevalence of injuries, physical
demands, public/media attention and scrutiny, difficult relationships with coaches or
teammates, and overtraining and burnout (Gulliver et al., 2015; Poucher et al., 2021; Wolanin
etal., 2015).

Within the elite athlete population, there are sub-groups of elite athletes who appear to
be more susceptible to mental illness and symptoms. These sub-groups include athletes
transitioning out of sport at the end of their athletic careers or who have retired (Gouttebarge
et al., 2015), athletes who are under-performing, are not selected or do not have their
contracts renewed (Gulliver et al., 2012; Hammond et al., 2013), or athletes who are
medically retired due to injury (Furie et al., 2023). Athletes who are injured are also at greater
risk of psychological distress, including mental illness and symptoms (Appaneal et al., 2009;
Gouttebarge et al., 2016), while evidence is emerging regarding the link between injuries like
sport-related concussion and depressive symptoms in elite athletes (Rice et al., 2018).

Age is another factor that appears to contribute to poor mental health and mental
illness in elite athletes. The general age range of onset for a first episode of a mental illness
for an individual is 25 years and under (Jones, 2013). This age range greatly overlaps with the
age range of athletic careers for many elite athletes (Moesch et al., 2018; Purcell et al., 2019;
Schinke et al., 2017). The prevalence of mental illness in adolescent athletes (i.e., 15.1%)
from Schaal et al. (2011) underscores how vulnerable young athletes are potentially for
developing mental illness and symptoms.

Prevalence of mental illness(es) and symptoms have also been linked to sex
differences. There is evidence indicating that female athletes have higher prevalence of
symptoms of poor mental health and mental illnesses including depression (Gorczynski et al.,

2017; Hammond et al., 2013), anxiety (Schaal et al., 2011), and eating disorders (Torstveit &
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Sundgot-Borgen, 2015) compared to male athletes. For example, Yang et al. (2007) found
that female college athletes had 1.32 greater odds (95%CI, 1.01 to 1.73) of experiencing
depressive symptoms compared to male college athletes. This apparent discrepancy may be
because female athletes are more likely to report poor mental health than male athletes
(Abrahamsen et al., 2008; Hammond et al., 2013; Schaal, et al., 2011), which is consistent
with findings from the general population (Culbertson, 1997). Despite their being evidence of
sex differences, female athletes remain underrepresented in research studies that have
explored mental health in elite athletes (Walton et al., 2022). To address this potential
research gap through the underrepresentation of female athletes, it was suggested by
Gouttebarge et al. (2019) that future research on elite athlete mental health field should focus

on female athletes.

2.6 Mental Health Interventions with Elite Athletes

Intervention for mental health symptoms and disorders that may be of value to use
with elite athletes are psychotherapeutic interventions. A narrative review by Stillman et al.,
(2019) on psychotherapy for mental health symptoms and disorders found that there is
limited research regarding psychotherapeutic interventions in elite athletes. Of this research,
there was preliminary evidence to support the implementation of Cognitive Behavioural
Therapy (CBT) interventions with elite athletes to improve their mental health. As athletes
are familiar with structure, self-reliance, direction, practice, and goal setting as part of the
performance environments they inhabit, they are suggested to be good candidates for CBT-
interventions because these concepts are also fundamental to the therapeutic approach in CBT
(Stillman et al., 2013). In line with these suggestions, Podlog et al. (2020) conducted a four-
week CBT skills intervention for enhancing psychological wellbeing, rehabilitation
adherence, and rehabilitation outcomes with 16 injured National Collegiate Athletics

Association Division 1 college athletes. The study included a control and intervention group,
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with eight athletes in each. To be eligible for this study, athletes needed to have incurred an
injury requiring a minimum four-week absence from training or competition. Outcome
measures were taken pre-intervention, at rehabilitation midpoint, and on medical clearance to
return to sport. Injured athletes who received a CBT treatment showed greater positive affect
and vitality between rehabilitation midpoint and on medical clearance to return to sport, and
lower negative affect on medical clearance to return to sport (Podlog et al., 2020). These
results of Podlog et al. (2020) demonstrate that short-term CBT-based interventions can be

effective at improving the emotional wellbeing of athletes.

2.7 Conclusion

There is growing recognition of the importance of mental health for elite athletes,
which is reflected with a growing number of research articles published on this topic in the
past decade (Kiittel & Larsen, 2020; Purcell et al., 2019). Despite this increased awareness,
there is a need for further research that explores the epidemiology of mental health in elite
athletes to enhance the current understanding of this critical issue (Rice et al., 2016).
Research that focuses on the prevalence of mental illness in elite athletes, not just mental
health symptoms and psychological distress, would help improve the quality of research in
this field (Gouttebarge et al., 2019). Additionally, further research using diagnostic
interviews would be helpful to develop a greater understanding of the differences between the
presentation of symptomology in elite athletes who meet diagnostic criteria for a mental
illness(es) and those who present with symptoms of mental illness but do not meet diagnostic
criteria (Gorczynski et al., 2017; Gouttebarge et al., 2019). As the epidemiology of mental
health in elite athletes is better understood, evidence-based best practice guidelines regarding
treatment and management, including developing appropriate and effective interventions, for
addressing mental illness and symptoms in this unique and wonderful population can be

further advanced.
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2.8 Sleep and Elite Athletes

As noted in Chapter 1 and at the beginning of this chapter, there has been rapid
growth of research on sleep and athletes over the past 15 years. Indeed, since 2011 over 80%
of all peer-reviewed papers have been published and more than 90% of citations generated on
the topic of sleep and athletes (Lastella et al., 2020). Reflecting this growing area of research,
prominent sporting organisations such as the International Olympic Committee (Reardon et
al., 2019) and the National Collegiate Athletics Association (Kroshus et al., 2019) have
published position papers on the importance of sleep for athletes, in particular emphasising
the benefits that sleep provides to athletic performance, recovery, physical health, and mental
health (Charest & Grandner, 2022). Further demonstrating the attention on this topic, in 2021
a consensus statement from a panel of international experts on sleep in high-performance
sport was published (Walsh et al., 2021). In this consensus statement, Walsh et al. (2021)
provided a narrative review on the literature of sleep characteristics of athletes as well as
practical strategies for improving athletes’ sleep given travel demands (e.g., jet lag, fatigue)
that they are often exposed to. This consensus statement also provided useful strategies for
practitioners working with elite athletes, emphasising the importance of sleep education,
screening athletes for sleep disturbances, encouraging napping where possible, and banking

sleep before an important competition (Walsh et al., 2021)

2.9 Prevalence of Sleep Disturbance in Elite Athletes

From an athletic performance perspective, sleep is regarded anecdotally by athletes
and coaches as one of the most important strategies for optimising recovery from exercise
due to its restorative effects (Halson, 2013; Roberts et al., 2019; Vitale et al., 2019). The
exact amount of sleep needed by elite athletes to optimise athletic performance and recovery
is currently unknown. Sargent et al. (2021) attempted to understand how much sleep elite

athletes need, by comparing self-reported sleep needs of athletes with objective measures of
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their habitual sleep duration. One-hundred and seventy-five elite athletes from 12 individual
and team sports (n = 30 female, n= 145 male, mean age 22.2 [SD = 3.8 years]) kept a self-
report sleep diary for subjective measurement, wore a wrist activity monitor for objective
measurement, and answered the subjective question “how many hours of sleep do you need
to feel rested?” over 12 nights during a normal phase of their training schedule . Results of
this study indicated that athletes self-reported they needed 8.3 = 0.9 hours of sleep to feel
rested, yet on average they obtained only 6.7 £ 0.8 hours of sleep per night measured by the
wrist activity monitor. Concerning, only 3% of athletes obtained enough sleep to satisfy their
self-reported sleep need, and almost three quarters (71%) of the athletes failed to meet their
self-assessed sleep needs by an hour or more (Sargent et al., 2021).

Consistent with the findings from Sargent et al. (2021), there is a strong body of
evidence that elite athletes often obtain significantly less sleep than the normative sleep
guidelines for non-athletes of 7-9 hours per night for an adult (Biggins et al., 2018;
Hirshkowitz et al., 2015; Lastella et al., 2015; Leeder et al., 2012; Mah et al., 2011). For
example, Lastella et al. (2015) investigated the habitual sleep/wake behaviour of 124 elite
Australian athletes (n = 104 male, n = 20 female, mean age 22.2 [SD = 3.0 years] from a
variety of individual and team sports. Using self-report sleep diaries and wrist-worn
actigraphy devices, athletes’ sleep/wake behaviour was monitored for a minimum of seven
nights during a typical training phase. The results indicated that all athletes obtained well
below the recommended 8 hours of sleep per night, with individual sport athletes obtaining
6.5 and team sport athletes 7 hours of sleep per night (Lastella et al., 2015)

This trend of elite athletes acquiring less sleep than is recommended for adults is
concerning as insufficient sleep may have significant consequences for elite athletes
regarding their ability to train and/or compete optimally (Sargent et al., 2021). For example,

Fitzgerald et al. (2019) found that reduced sleep quantity was associated with greater
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incidence of illness within the next 7 days in a cohort of professional male Australian rules
footballers. There is cause for concern that elite athletes often acquire less sleep than non-
athletes, especially given the physical and psychological demands experienced by elite
athletes means it is likely that their sleep needs may be greater compared to non-athletes to
facilitate adequate recovery and optimise performance (Bird, 2013).

As well as struggling to get adequate sleep duration, there is now also substantial
evidence demonstrating that the quality of sleep that elite athletes do get is also often poor
(Gupta et al., 2017). This poor sleep quality is characterised by sleep dissatisfaction,
unrefreshing sleep, difficulties falling asleep (i.e., sleep onset latency), and daytime
sleepiness (Walsh et al., 2021). In a recent study, Halson, Johnston, et al. (2022) examined
sleep quality in a cohort of 479 elite Australian athletes across 20 Olympic team and
individual sports. More than half of these athletes (52%) reported poor sleep quality as
measured by the Pittsburgh Sleep Quality Index (PSQI), a widely used tool in sleep research.
Long sleep onset latency (i.e. >30 minutes to fall asleep) and perceived sleep quality were
identified as the most important contributors to athletes’ high PSQI scores (Halson, Johnston,
et al., 2022). These findings suggest that elite athletes are highly susceptible to experiencing

poor sleep quality, with difficulties falling asleep a key contributor to this poor sleep quality.

2.10 Determinants of Sleep for Elite Athletes

There are many reasons why athletes may have difficulties obtaining the non-athlete
recommended quantity of sleep. Gupta et al. (2017) conducted a systematic review of the
literature in sleep and elite athletes, exploring the relationships between elite sport and
insomnia symptomology and profiled the quantity and quality sleep characteristics of elite
athletes. The review revealed that athletes displayed a high prevalence of symptoms of
disturbed sleep, including longer time taken to fall asleep, broken sleep, poor quality sleep,

and increased daytime fatigue (Gupta et al., 2017). In addition to sleep quantity, Gupta et al.
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(2017) also investigated the quality of sleep (i.e., sleep disturbance) experienced by elite
athletes. Elite athletes often experience poor quality sleep, as evidenced by a study by
Hoshikawa et al. (2018) of 891 Japanese elite athletes revealing that 28% of athletes met the
clinical criteria for poor sleep quality. Gupta et al.’s (2017) systematic review found that
sleep quality in elite athletes was found to be compromised before major competitions, during
periods of increased training volume or intensity, and due to travel.

Increased training load has been shown to lead to a reduction in sleep quantity and
sleep quality in elite athletes (Hausswirth et al., 2014). For example, Leduc et al. (2019)
documented decreases in sleep quantity and self-reported subjective sleep quality during the
highest training load week of their pre-season in international rugby seven’s players.
Moreover, Lastella et al. (2018) suggested that sleep disturbances are a key indicator of
overreaching/overtraining, which may be directly impacted by increased training load. This
evidence suggests that sleep can be compromised by the physiological demands of high-level
physical exertion (e.g., increased training volume or intensity) or psychological demands
(e.g., before a major competition), which may be of concern for elite athletes given the
extreme physical stress many are placed under when training and competing.

Factors associated with training and competition that may have a detrimental impact
on sleep, such as travel, jet lag, altitude, and training schedules were identified in a meta-
analysis conducted by Roberts et al. (2019). Roberts et al. (2019) found that athletes were
often unable to achieve the recommended amount of sleep for adults, with athletes often
unable to achieve more than seven hours total sleep time or achieve above 85% sleep
efficiency (i.e., time in bed divided by total sleep time; Driller et al., 2019) during training
and on the night of competition (Roberts et al., 2019).

Sporting competitions are a known contributor to disturbed sleep in elite athletes, with

evidence from German (Erlacher et al., 2011) and Australian (Juliff et al., 2015) athletes
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suggesting almost two-thirds of athletes have experienced at least one night of sleep that is
worse than normal prior to competition. In addition, Andrade et al. (2021) found that elite
Brazilian athletes (i.e., competing internationally) were more likely to report poor sleep
quality before a competition compared to athletes competing regionally. Not being able to fall
asleep or sleep onset latency has been identified as the main sleep issue self-reported by
athletes with disturbed sleep, with anxiety regarding the upcoming competition being the
greatest contributing factor to sleep disturbance pre-competition (Erlacher et al., 2011; Juliff
et al., 2015). Increasing performance anxieties contributing to disturbed sleep may be in part
explained by the level of performance that an athlete competes at. Andrade et al. (2019)
demonstrated that international level Brazilian athletes are 84% more likely to have poor
sleep quality compared with athletes who compete at a regional level.

As well as difficulties falling asleep prior to competition, elite athletes can also
experience disturbed sleep post-competition. In a study with 28 elite male rugby union
players, Shearer et al. (2015) used actigraphy; small wearable devices that records movement
whilst asleep and estimate sleep quantity and quality to record sleep measures of the athletes
over a five-day period pre and post competition. These objective sleep results showed the
athletes’ total sleep time, sleep latency (i.e., time taken to fall asleep), and sleep efficiency
were significantly reduced post-competition compared to their sleep behaviours pre-
competition. Reduced sleep quality and quantity post-competition (Roberts et al., 2019) may
have detrimental effects on athletes’ recovery (Halson, 2008; Halson, 2013), which in turn
could heighten the risk of injury or compromise athletic performance.

Training schedules are a known cause of sleep disruptions for elite athletes, with early
morning training sessions associated with reduced sleep duration and increased pre-training
fatigue levels compared to rest days (Sargent, Lastella, et al., 2014). In a study with seven

elite Australian swimmers, Sargent, Halson, et al. (2014) found over a two-week high-

41



Chapter 2 Literature Review

intensity training period prior to the 2008 Olympic Games that early morning training
sessions (06:00 — 08:00 h) significantly restricted the amount of sleep obtained by elite
athletes (5.4 = 1.3 hours) compared to rest days (7.1 = 1.2 hours). The authors concluded that
significant sleep restriction as evidenced by the swimmers could impair the training
performance of elite athletes (Sargent, Halson, et al., 2014).

Training schedules have also been reported to disrupt sleep for adolescent athletes
(Steenekamp et al., 2021). In a study with 32 adolescent athletes (n = 7 female) competing in
swimming and rowing in New Zealand, Steenekamp et al. (2021) found that athletes’ median
sleep duration (measured via actigraphy) was shorter by 2 hours on nights prior to early
morning training sessions compared to mornings with no training. Moreover, adolescent
athletes appear to be susceptible to sleep disturbances caused by many of the other same
factors that influence adult athletes’ sleep such as competition stress, travel and jet lag, and
electronic device (e.g., smartphone) use (Coel et al., 2023). The International Olympic
Committee recognised in a consensus statement on youth athletes that sleep plays an integral
role in the development of adolescent athletes (Bergeron et al., 2015). Despite this
recognition about the importance of sleep for adolescent athletes, knowledge in this area is
limited at present due to a lack of evidence on adolescent athlete sleep and more research in
this area has been recommended (Coel et al., 2023).

Adult team sport athletes generally report more sleep compared to adult individual
sport athletes (Erlacher et al., 2011; Lastella et al., 2015; Richmond et al., 2007). For
instance, Lastella et al. (2015) found that on average individual sport athletes slept for 6.5
hours per night compared to 7 hours per night for team sport athletes. Furthermore,
Richmond et al. (2007) found that male professional Australian rules footballers athletes slept
for an average of almost 9 hours per night. This apparent discrepancy in sleep quantity

between individual and team sport athletes has been attributed to the training and competition
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schedules of individual sport athletes, with early morning training sessions common in many
sports such as swimming, rowing, and gymnastics (Lastella et al., 2015). In contrast to these
findings, Driller et al. (2022) found that individual sport athletes reported a small but
significantly greater total sleep time compared to team sport athletes. This study by Driller et
al. (2022) used subjective self-report measures with sleep questionnaires, whereas the study
by Lastella et al. (2015) measured sleep objectively with actigraphy data. The difference in
these findings could be attributed to the different measures of sleep used, as objectively

measured sleep data is more accurate than self-reported data (Halson, 2019).

2.11 Measurement of Sleep in Elite Athletes

Sleep research with elite athletes has used objective and subjective measures to assess
sleep quantity and sleep quality. Actigraphy is the most common and preferred objective
sleep measure used with elite athletes as it is inexpensive, has been validated in an athletic
population (Fuller et al., 2017), and is a small wearable sensor usually worn on the wrist
suitable for monitoring in athletic environments (Halson, 2019).

Sleep research examining elite athletes has also employed subjective tools, such as
sleep diaries and questionnaires (Gupta et al., 2017; Roberts et al., 2019). Sleep
questionnaires are useful, quick, and cost-effective tools for gathering information on sleep,
particularly with large cohorts (Vlahoyiannis et al., 2021). This subjective data that is self-
reported by the individual has been used to gather information regarding an individual’s sleep
hygiene and sleep behaviour, diagnosable sleep disorders, and daytime sleepiness (Halson,
2019). While this subjective data is useful for assessing sleep across large cohorts and for
monitoring athlete sleep in their habitual environments, it is often prone to biases (such as
social desirability) or inaccuracies due to recall and memory (Halson, 2019).

Some of the sleep questionnaires validated for use in the general population have been

used with elite athletes but not yet been validated for use with athletes (e.g., Pittsburgh Sleep
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Quality Index [PSQI]; see Buysse, 1989). Caution must be taken when interpreting the results
of sleep questionnaires from athletes, however, as they may not be specific enough to
accurately reflect the unique differences in sleep quality and sleep behaviours of athletes
(Driller et al., 2018). These differences include frequent travel, napping, use of caffeine,
training and competition schedules, and pre-competitive anxiety (Gupta et al., 2017; Juliff et
al., 2015; Roberts et al., 2019). Athlete-specific sleep questionnaires (i.e., Athlete Sleep
Behaviour Questionnaire [ASBQ]; Driller et al., 2018); Athlete Sleep Screening
Questionnaire [ASSQ]; Samuels et al., 2016) have now been developed and validated, and
should be employed to potentially gain a more appropriate means of subjectively measuring

sleep in elite athletes.

2.12 Sleep Interventions with Elite Athletes

With growing recognition that sleep has an important relationship with athletic
performance, researchers have begun exploring sleep intervention strategies designed to
improve the sleep behaviours of elite athletes. These sleep intervention strategies that have or
could be employed in elite athletes include sleep extension (e.g., Mah et al., 2011; Schwartz
& Simon, 2015; Swinbourne et al., 2018), sleep hygiene education (e.g., Driller et al., 2019;
Fullagar et al., 2016; Van Ryswyk et al., 2017), and napping (e.g., Davies et al., 2010;
(Blanchfield et al., 2018; Boukhris et al., 2020; Hsouna et al., 2022; Petit et al., 2014).

Sleep extension is defined as increasing time in bed to increase the opportunity to
attain more sleep. This sleep extension intervention was implemented by Mah et al. (2011) to
improve athletic performance, reaction time, and mood on college basketball players in the
United States. Over a 5-7-week in-season period, 11 male basketball players were encouraged
to obtain a minimum of 10 hours per night in bed. Sleep/wake activity was measured with
actigraphy and self-reported daily sleep diaries. Basketball related performance outcomes

were measured in the form of timed sprints and shooting accuracy. Reaction times were
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assessed using psychomotor vigilance task and mood was assessed using Profile of Mood
States. The sleep extension intervention increased total sleep time (110.9 = 79.9 min (p <
0.001) and reduced daytime sleepiness, compared to baseline measures. Athletic
performance, reaction time, mood, and self-reported physical and mental wellbeing also
improved, suggesting that sleep extension may be a useful intervention to support athletes’
sleep, performance, and wellbeing.

Napping is defined as any sleep period with a duration of less than 50% of the average
major sleep period of an individual, is often called a ‘short sleep’ (Dinges, 1989, as cited in
Lastella et al., 2021) and usually occurs during the day-time as an opportunity to supplement
the night-time sleep period (Cunha et al., 2023). Napping has been explored as a sleep
intervention to help improve athletic performance (Cunha et al., 2023), although research
exploring the physiological and psychological benefits of napping to date is limited
(O'Donnell et al., 2018). For example, Davies et al. (2010) explored the effect of morning
naps after endurance training on six male participants who had a history of more than two
years of athletic training. The study is one of the few sleep intervention studies in athletes to
use PSG to monitor sleep and the results suggest that daytime napping may be a useful
recovery strategy following endurance exercise.

Compared to sleep extension and napping, sleep hygiene education interventions have
received the most attention of the limited, but growing, research on elite athlete sleep
interventions. For example, studies by Driller et al. (2019) and Van Ryswyk et al. (2017)
demonstrated that sleep hygiene education may be effective at helping to increase sleep
efficiency, sleep latency, and boost mood states in elite athletes. A systematic review by
Bonnar et al. (2018) examining sleep interventions designed to improve athletic performance
and recovery in elite athletes found only three studies (e.g., Fullagar et al., 2016; Harada et

al., 2016; Van Ryswyk et al., 2017) that at the time had utilised sleep hygiene strategies with
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elite athletes. Potentially given the limited research with sleep hygiene strategies, Bonnar et
al. (2018) concluded that sleep extension was likely to be the most helpful strategy for
improving performance in elite athletes. This conclusion was supported by a recent
systematic review conducted by Cunha et al. (2023) on the impact of sleep interventions on
athletic performance. This systematic review included 25 intervention studies in their
systematic review, all of which had been published since 2011, emphasising the growing
interest in sleep intervention research. Cunha et al. (2023) found that sleep extension (i.e.,
increasing total sleep time at night) and napping were the most utilised sleep interventions to
improve sleep and performance, and were the most effective sleep interventions

Four years after the review by Bonnar et al. (2018), Gwyther et al. (2022) conducted a
systematic review and meta-analysis on sleep interventions for performance, mood, and sleep
outcomes in athletes. Of the 27 included studies, 10 had used sleep hygiene education,
highlighting the growth of sleep intervention research with athletes using sleep hygiene in
recent times. Gwyther et al. (2022) reported that sleep hygiene, assisted sleep (i.e., use of
low-colour temperature light or auditory brainwave entertainment), and sleep extension
interventions may help to improve sleep, mood, and performance outcomes in athletes. The
authors concluded that the methodological quality across the reviewed sleep intervention
studies was low, and recommended that further research using sleep interventions with
athletes be conducted (Gwyther et al., 2022).

The gold standard of sleep intervention in the general population is Cognitive
Behavioural Therapy for Insomnia (CBT-I) (Muench et al., 2022), and despite
recommendations to trial it in the athlete population (Halson, Johnston, et al., 2022), it has
not yet been used with elite athletes. CBT-I is recommended by the American College of
Physicians as the initial treatment for all adults with a chronic insomnia disorder (Manber &

Carney, 2015). CBT-1 is a brief, structured, evidence-based approach to manage insomnia
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symptoms that focuses on identifying and challenging thoughts, feelings, and behaviours
linked to insomnia symptomology (Newsom, 2024). It involves cognitive interventions such
as cognitive restructuring, behavioural interventions such as sleep restriction (limiting
amount of time spent in bed to increase sleep quality and efficiency) and relaxation exercises,
and sleep education (Manber & Carney, 2015; Walker et al., 2022). Although use of CBT-I
with elite athletes and its effectiveness is unknown, it is widely used in non-athlete
populations and has good evidence supporting its effectiveness, and is likely to be helpful for

athletes.

2.13 Directions for Future Research for Mental Health and Sleep

Future studies in elite athlete mental health are recommended to use clinical
interviews to better examine and understand the prevalence of symptoms of depression in this
population (Gorczynski et al., 2017). This future research should also focus on mental
illness(es), not just symptoms of poor mental health as previously has generally been
explored in the research (Gouttebarge et al., 2019; Rice et al., 2016). Diagnostic interviews
may help athletes to feel more comfortable in being honest about their mental health
compared to self-reported measures (Appaneal et al., 2009) and this may provide more
accurate information regarding prevalence of mental illness and symptoms in elite athletes.
Furthermore, only one study to date (Rogers et al. 2021) has included data from a clinical
interview with Australian elite athletes, and this data was part of a broader focus on female
athlete health. Therefore, it would be worthwhile to examine prevalence of mental illness and
symptoms using diagnostic interview in elite Australian athletes.

Understanding the contextual factors and nuances of athlete mental health as it relates
to performance and non-performance (i.e., everyday life) domains is important to meet and
support the mental health needs of individual athletes (Henriksen et al., 2024). Qualitative

research is a useful approach for understanding context as it enables experiences and insights
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from individuals within a particular population to be captured (Silverman, 2020). Very few
studies exploring mental health in elite athletes have adopted a mixed method approach (e.g.,
(Hammond et al., 2013) or qualitative methods such as interviews or focus groups (e.g.,
(Biggin et al., 2017; Gulliver et al., 2012). Psychosocial (e.g., social support, personal beliefs)
and environmental factors (e.g., physical environments, cultural contexts) can facilitate or
debilitate mental health, and unique environmental demands are placed upon elite athletes
(Henriksen et al., 2024). To help understand barriers and facilitators to good mental health in
elite athletes, future research should utilise either a mixed method approach or a qualitative
approach, as this information is difficult to capture with quantitative research.

Focusing almost exclusively on individual athletes, research to date has not
considered the social and environmental factors of those around the athletes. Social and
environmental factors are important for protecting and supporting elite athletes’ mental health
(Biggin et al., 2017; Gulliver et al., 2012). For elite athletes, these social and environmental
factors may include the sport microsystem (e.g., coaches, support staff, friends, family) and
macrosystem (e.g., National Sporting Organisation, media, general public) as outlined by the
ecological systems framework developed by Purcell et al. (2019). To date, only Biggin et al.
(2017) and Prior et al. (2024) have included perspectives from key stakeholders in high-
performance sport such as coaches and sport directors. A focus on the impact of sport
environments on elite athletes” mental health is recommended in future research (Poucher et
al., 2021). Therefore, future research that explores social and environmental factors,
including key stakeholders such as coaches (and potentially support staff and sports medicine
professionals) is likely to be informative for helping to advance the current understanding of
mental health in elite athletes.

Sleep in elite athletes is not yet well understood, due to a limited number of studies

and relatively low quality of sleep research in elite athletes, regarding prevalence studies and
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intervention studies (Gupta et al., 2017; Roberts et al., 2019). Existing limited evidence
regarding the effect of sleep with elite athletes is confounded by a general lack of agreement
on measurement of sleep (Vlahoyiannis et al., 2021), studies with small sample sizes (e.g.,
(Driller et al., 2019), studies including only male participants (e.g., Mah et al., 2011) or non-
elite participants (e.g., Davies et al., 2010). These research limitations have led to a paucity of
sleep research on female athletes (Roberts et al., 2019). Scope exists for further sleep
research to utilise larger and more diverse samples of elite athletes across multiple sports to
help enhance the scientific evidence of understanding sleep requirements for the elite athlete.
Future sleep studies with elite athletes should look to utilise mixed-method or
qualitative approves to investigate barriers and facilitators to sleep for elite athletes was
proposed by (Nedelec et al., 2018). Using a mixed-method approach has the advantage to
understand how well elite athletes sleep (i.e., sleep quantity and sleep quality) and how
psychosocial and environmental factors (e.g., caffeine intake, pre-sleep habits, bedroom
environment, stress) may impact their sleep (Nedelec et al., 2018). Support for Nedelec et
al.’s (2018) proposal was based on their novel sleep research study conducted in 2014 that
adopted a mixed-method approach to explore sleep and injury in a case study with an elite
European male soccer player (Nédélec et al., 2019). Nédélec et al. (2019) found that sleep
onset latency and sleep efficiency were reduced on the night and in the week preceding injury
occurrence compared to baseline measures. These results are consistent with previous
research that has documented insufficient sleep can increase risk of injury (Milewski et al.,
2014). The use of mixed-methods in Nédélec et al.’s (2019) case study was chosen to enable
the researchers to investigate the quality and quantity of sleep of the elite athlete as well as
how psycho-socio-physiological affected his sleep. Understanding athletes’ perspectives on

barriers and facilitators to quality sleep would be very informative and this information is
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likely to be helpful for informing strategies to improve sleep behaviours of elite athletes. To
date, no research has been conducted in this area.

Despite a growing number of sleep intervention studies with elite athletes, there are
concerns about the methodological quality of these studies (Gwyther et al., 2022). To date,
sleep hygiene education is showing promise as an effective intervention strategy to improve
sleep characteristics and help aid recovery and performance in elite athletes (Vitale et al.,
2019). Knowing CBT-I is the gold standard psychological intervention (Muench et al., 2022),
strong consideration should be given to trialling CBT-I as a sleep intervention with elite
athletes. This trialling could involve adapting CBT-I for specific athlete cohorts (e.g., elite
Australian athletes) and examine its effectiveness at improving sleep characteristics (e.g.,

sleep quality and/or duration) in elite athletes.

2.14 Conclusion

Over the past 15 years, researchers have increasingly been interested in understanding
mental health and sleep, separately, within athlete populations. The relationship between
mental health and sleep is complex and reciprocal, and is generally considered to be well
understood in the general population. Despite growing research interest, less is known about
the relationship between mental health and sleep in elite athletes. In the general population,
sleep disturbances (e.g., poor sleep quality, inadequate sleep duration) are associated with
almost every known mental illness (Asplund & Chang, 2020), and sleep disturbance(s) can be
a symptom of or exacerbate mental illness and symptoms, such as major depressive disorder
and anxiety disorders. Equally, stress and mental illness symptoms can reduce sleep duration
and quality (Charest & Grandner, 2020; Neckelmann et al., 2007). With a limited number of
studies to date, new research is required to clarify the bi-directional relationship between
sleep and mental health in elite athletes (Kim et al., 2024). This clarification is important as

elite athletes are a vulnerable population susceptible to mental illness and symptoms (Rice et
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al., 2016; Gouttebarge et al., 2019) and often report inadequate sleep duration and/or poor
sleep quality (Walsh et al., 2021). Given that both mental health and sleep are associated with
overall health and athletic performance, research that explores this relationship in elite
athletes is important to help enhance the current knowledge base and identity the significance
of this relationship and its impact on elite athletes. Future research should utilise higher
quality subjective and objective measures, such as validated questionnaires and clinical
diagnostic interviews, to further assess the relationship between sleep quality and mental
health in elite athletes. Utilising different methodological approaches (i.e., qualitative, mixed
method) to explore mental health and sleep in elite athletes would also help to advance the
current knowledge, and may provide significant implications for moving from theory to
practice. For instance, capturing information via different methodological approaches could
be used to help inform best-practice guidelines for education and interventions to help elite
athletes to obtain adequate, good quality sleep. A better-informed understanding of the
relationship between mental health and sleep in elite athletes will help enable interventions to
be designed and implemented, which may help to lead to improvements in athlete health and

athletic performance outcomes (Charest & Grandner, 2022).
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Chapter 3 Bridging Statement

The first of two overarching aims of this thesis was to explore the relationship
between mental health and sleep in Australian elite athletes. This aim was investigated by
two separate studies, and Chapter 3 presents the investigations of the first study (Study 1) in
this thesis.

The first part of the literature review in Chapter 2 focused on mental health. It was
identified that research on elite athletes’ mental health has been limited by a misconception of
the definition of prevalence, which is the proportion of a population that has a specific
characteristic or disease at a given time (National Institute of Mental Health, n.d.). Studies
have incorrectly inferred they were assessing prevalence of mental illness and symptoms,
when they were instead assessing occurrence of mood states such as low/depressed mood and
subthreshold symptoms not severe enough to meet diagnostic threshold of mental illness.

This previous mental health research, including research involving Australian elite
athletes, has generally relied on methodology that reports subjective measures of
subthreshold symptoms and mood states, such as an individual’s self-reported anxiety and
low mood. While this subjective information is useful to indicate the presence of mental
health symptoms in elite athletes, it is likely that this subjective information is misleading as
high rates of self-reported subthreshold symptoms are mistakenly inferred to indicate high
prevalence of mental illness. This is why there have been recommendations for mental health
research, including with elite athletes, to utilise diagnostic interviews to record more accurate
information on the prevalence of mental illness and symptoms in this population. To date,
only four published studies have utilised a diagnostic interview with elite athletes.

Chapter 2 then explored the sleep literature with elite athletes. Sleep is regarding as

the best recovery strategy for athletes, and consistent good quality sleep is fundamental for
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maintaining good mental and physical health. In the general population, a strong bi-
directional relationship exists between mental health and sleep. That is, sleep disturbance is
associated with most mental illnesses, and it is a symptom in the diagnostic criteria for
multiple mental illnesses, such as major depressive disorder. Equally, mental illness and
symptoms such as depression and anxiety can cause sleep disturbances. In the elite athlete
population, existing research has examined mood states rather than mental health and sleep,
with limited research to date examining mental health and sleep together in the athletic
population. This suggests that a relationship between mental health and sleep in elite athletes
is currently unknown.

The work presented in Chapter 3 addresses the identified research gaps regarding
point prevalence of mental illness and symptoms in elite Australian athletes, and explores
whether a relationship between mental health and sleep exists for elite athletes. This
manuscript has been submitted to the International Journal of Sport and Exercise
Psychology, and the manuscript is currently under review. My roles in this manuscript were
as first author and included analysis and interpretation of data, writing/editing/reviewing
manuscript, and taking responsibility for the integrity of the work as a whole from inception

to published work.
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Chapter 3
Study 1: Point prevalence and symptomology of mental illness and sleep

quality in elite and pre-elite Australian athletes

The work in this chapter has been submitted for publication as:

de Vos, H., Toohey L., Edwards, S., Lewis, K., Halson, S., Drew, M., Rogers, M., &
Appaneal. R. (2024). Point prevalence and symptomology of mental illness and sleep quality
in elite and pre-elite Australian athletes. International Journal of Sport & Exercise

Psychology (submitted).
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3.1 Abstract

Mental illness and sleep quality have a strong, bi-directional relationship that is well
established in the general population, but less established with the athlete population. The
present study sought to explore the relationship between sleep quality and mental illness
(including subthreshold symptoms) in Australian athletes. This cross-sectional study included
145 elite/pre-elite Australian athletes (mean age = 21.55 + 5.21 years; 79% female) from 10
Olympic and Commonwealth Games sports. The Mini International Neuropsychiatric
Interview was used to assess mental illness, while sleep quality was assessed by the
Pittsburgh Sleep Quality Index. Data were collected as part of athlete periodic health
evaluations over three consecutive years. At the time of interview, 11.72% of athletes met
diagnostic criteria for lifetime prevalence of mental illness, while 20.70% of athletes reported
subthreshold symptoms. In addition, generalised ordered logistic regression modelling
demonstrated that athletes who reported subthreshold symptoms or a clinical diagnosis for at
least one mental illness had twice the odds of reporting poor sleep quality compared to
athletes who reported <50% symptoms (OR=1.97, 95%CI=1.24-3.15, p=0.004). The findings
indicate that a relationship exists between mental illness and sleep quality in athletes,
suggesting that athletes with mental illness or subthreshold symptoms are more likely
experience poor sleep quality. As poor sleep quality is common for athletes, support staff
(e.g., sport psychology practitioners, physiologists) working with athletes should consider
screening for sleep disturbances, and potentially provide sleep education and sleep

intervention strategies to support athletes to optimise their mental health and sleep quality.
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3.2 Introduction

A pervasive attitude has historically existed throughout the sporting world that only
the mentally and emotionally strongest athletes are able to achieve the pinnacle of elite sport
(Hammond et al., 2013; Moesch et al., 2018). Due to this attitude, elite athletes were
perceived as not being susceptible to mental illness (Markser, 2011), and consequently,
research often overlooked elite athlete mental health. In recent years, however, mental health
awareness in broader society has increased, which has led to a greater understanding and
recognition that mental health and sports performance are not mutually exclusive (Moesch et
al., 2018). It is now recognised that elite athletes can experience mental illness and also
achieve elite levels of sports performance. This growing recognition of elite athlete mental
health is exemplified by consensus statements from leading organisations such as the
International Olympic Committee (Reardon et al., 2019) and the International Society of
Sport Psychology (Schinke et al., 2024; Schinke et al., 2017).

Mental health is defined as “a state of wellbeing in which every individual realises his
or her own potential, can cope with the normal stresses of life, can work productively and
fruitfully, and is able to make a contribution to his or her community” (World Health
Organisation, 2001, p. 1). Mental health is multifaceted, and there has been ongoing debate
for many years regarding how mental health and mental illness should be conceptualised
(Clark et al., 2017). Literature on mental health in elite athletes has included terms such as
mental health, mental ill-health, mental health symptoms, mental illness, mental health
disorders, psychological disorders, and psychiatric disorders, all alluding to different
underpinning conceptualisations of mental health. To help improve how mental health may
be defined for athletes, Kiittel and Larsen (2020) proposed an athlete specific definition of

mental health:

56



Chapter 3 Study 1

“Mental health is a dynamic state of wellbeing in which athletes can realise their
potential, see a purpose and meaning in sport and life, experience trusting personal
relationships, cope with common life stressors and the specific stressors in elite sport, and
are able to act autonomously according to their values.” (p. 23)

In addition to the development of an athlete-specific definition of mental health,
some researchers began conceptualising mental health as a continuum to aid clarity with the
different conceptualisations of mental health (e.g., Keyes, 2002; Lardon & Fitzgerald, 2013).
As part of their advocacy work, the International Society of Sport Psychology have suggested
that the mental health continuum exists with diagnosed mental illness at one end and
flourishing (i.e., the optimal state of mental health and performance; Agenor et al., 2017) or
psychological wellness (asymptomatic; Hayes et al., 1996) at the other end (Schinke et al.,
2024). In between these extreme states, other psychological states exist along the continuum
that present some mental illness symptomology (e.g., subthreshold or subclinical symptoms).
The continuum also includes psychological states that reflect a normal part of ones’ life (e.g.,
periodic experiences of adversity accompanied by distressing thoughts and emotions
throughout the lifespan; (Lardon & Fitzgerald, 2013). For athletes, this distress could present
as heavy training loads, competition demands, and other experiences of distress as the result
of pursuing athletic endeavour (Henriksen et al., 2019; Schinke et al., 2017). A recent
position stand by International Society of Sport Psychology supports the conceptualisation of
mental health using a continuum approach for determining “a momentary state of
psychological functioning” (Schinke et al., 2024, p. 4). The continuum model recognises that
mental health is not discreet or fixed, but rather dynamic and fluid depending on contextual
factors (Schinke et al., 2024). Therefore, adopting a continuum approach to contextualise
athletes’ mental health may be more representative of high-performance demands and

therefore, more helpful for sport psychology researchers (Schinke et al., 2017).
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A benefit of adopting a continuum approach to conceptualising athletes’ mental health
is that it enables greater clarification regarding the terminology used within psychological
research. For instance, Appaneal et al. (2009) noted that sport science literature has used the
term depression interchangeably to mean both a mood state (e.g., depressed mood) and a
mental illness (e.g., major depressive disorder). This lack of consistency and consensus has
led to misinterpretation of results obtained using instruments validated for the assessment of a
particular construct of mental health (e.g., DASS-21 assesses depression, anxiety, and stress-
like symptoms but does not diagnose mental illness or assess overall mental health). The
focus of this paper is on mental illness (i.e., meeting diagnostic criteria listed in DSM-V-TR)
and subthreshold symptoms (i.e., symptoms that are not severe enough to meet diagnostic
criteria).

For athletes, mental health and athletic performance are interconnected (Kumar,
2023). There are a number of physical and psychological demands placed upon elite athletes
that may impact their mental health, and potentially contribute to the development of
subthreshold symptoms, eventually leading to mental illness if left untreated. These demands
include high physical loads, travel, physical injury and illness, and media and public scrutiny
(Allen, 2015; Purcell et al., 2019; Rice et al., 2016). Susceptibility to mental illness and
subthreshold symptoms may also be influenced by age, due to an overlap between the age of
primary onset for most mental illnesses and the age range of peak athletic careers (i.e., <25
years; Allen, 2015; Purcell et al., 2019; Rice et al., 2016; Schinke et al., 2017). In addition,
there is some evidence to support sex differences with female athletes reporting higher
prevalence of mental illness and more symptoms of depression (Gorczynski et al., 2017;
Hammond, 2013), anxiety (Schaal et al., 2011), and eating disorders (Torstveit & Sundgot-
Borgen, 2015) compared to male athletes, despite females athletes being grossly under-

represented in mental health and sport research. With female athlete participation increasing
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across elite and professional sport, it is necessary to increase the number of female athletes
included in athlete mental health research to ensure adequate representation reflective of the
athletic population (Walton et al., 2022). Increasing female participants in athlete mental
health research is warranted as female athletes may experience sport differently to male
athletes (Roper & Polasek, 2019), which could lead to research mis-informing practical
applications (e.g., designing mental health interventions not appropriate for female athletes).
To help address this research imbalance regarding female athlete participation, this study will
seek to recruit an equal or greater number of female athletes.

The majority of the existing research on elite athlete mental health has focused on the
incidence of subthreshold symptoms that athletes experience. Gouttebarge et al.’s (2019)
meta-analysis showed that the occurrence of mental illness and subthreshold symptoms
athletes experience range from 19% for alcohol misuse to 34% for anxiety and depression.
Most of this literature has relied on self-report measures (e.g., questionnaires) which assess
subthreshold symptoms or periodic distress in athletes (Rice et al., 2016). While this
information offers useful insights for researchers and practitioners in the field, it does not
provide accurate information about the prevalence of mental illnesses in this population.
Instead of using self-report measures, diagnostic interviews should be encouraged, where
practical. Diagnostic interviews are based on specific criteria, such as the APA Diagnostic
and Statistical Manual-V-TR (APA, 2022), that must be met for diagnosis of a mental illness
(e.g., major depressive disorder). Diagnostic interviews are standardised instruments
conducted by trained clinicians (e.g., registered psychologists) and have greater diagnostic
reliability and validity compared to self-report measures (Kvig & Nilssen, 2023). Diagnostic
interviews also allow for greater breadth of mental illnesses to be assessed at once, including
Bipolar disorders and post-traumatic stress disorder, for which there is currently little

prevalence data for athletes (Reardon & Factor, 2010; Schinke et al., 2024). To enhance the
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current knowledge regarding prevalence of mental illnesses and subthreshold symptoms in
elite athletes, it has been recommended that research on elite athlete mental health should
utilise diagnostic interviews (Gorczynski et al., 2017). Only four published studies to date
have included data from a diagnostic interview with athletes (i.e., Appaneal et al., 2009;
Hammond et al., 2013; Rogers et al., 2021; Schaal et al., 2011). Two of these studies focused
on major depressive disorder and depressive symptoms in injured athletes (Appaneal et al.,
2009), and the impact of competition demands on athletes’ mood (Hammond et al., 2013),
while Rogers et al. (2021) included data from diagnostic interview as part of a female athlete
health prevalence study. Schaal et al. (2011) conducted an epidemiological study on
psychological health of 2067 French athletes. Using diagnostic interview, they found that
prevalence for mental illness consistent with that is observed in the general population, while
a sex difference was found with more female athletes reporting mental illness compared to
male athletes (Schaal et al., 2011). Using diagnostic interviews to assess prevalence of mental
illnesses in athletes will provide researchers and practitioners a greater understanding of the
epidemiology of mental illness in this population. By developing a greater awareness of
mental illness prevalence, this will allow for better resources and targeted interventions to

support athletes’ mental health.

3.2.1 Mental Health and Sleep in Elite Athletes

One of the key features of the International Olympic Committee consensus statement
on elite athlete mental health is the inclusion of sleep disorders amongst specific mental
health symptoms and mental illnesses in elite athletes (Reardon et al., 2019). Elite athletes
often achieve sleep duration less than the recommended 7-9 hours per night for adults
(Sargent et al., 2021), and the reported quality of sleep they obtain is often poor. Recently,
Halson, Johnston, et al. (2022) found that over 50% of Australian elite athletes reported poor

sleep quality. Many of the same physical and psychological demands that can impact

60



Chapter 3 Study 1

athlete’s mental health also can impact their sleep duration and quality (Gupta et al., 2017;
Walsh et al., 2021). Insufficient sleep duration and/or poor sleep quality can be problematic
for athletes because of the vital role sleep plays in athletic performance, cognitive function,
physical health, recovery, and mental health (Charest & Grandner, 2022).

Although the relationship between mental health and sleep is well established in the
general population, a recent review of the literature by Montero et al. (2022) demonstrated
limited research on sleep and mental health together in athletes. Disturbed sleep can be a
symptom of, or exacerbate, subthreshold symptoms and mental illnesses, such as major
depressive disorder and anxiety disorders. Sleep disturbance (e.g., poor sleep quality and/or
duration) is associated with almost every recognised mental illness in the general population
(Asplund & Chang, 2020). Equally, mental illness, subthreshold symptoms, or periodic
distress can reduce sleep quality and quantity (Charest & Grandner, 2022; Neckelmann et al.,
2007). In clinical and non-clinical populations, strong relationships have been established
between sleep disturbances and symptoms of depression, anxiety, and stress (Del Rio Jodo et
al., 2018). Athletes who do not obtain sufficient sleep consistently report higher rates of
anxiety (Erlacher et al., 2011). Higher anxiety may be both a cause of sleep disturbance and
be caused by disturbed sleep, which demonstrates the bi-directional nature of the relationship
between mental health and sleep. Lastella et al. (2014) conducted a study on precompetitive
sleep behaviour of 103 marathon running participants. Twenty-one percent of athletes
reported that anxiety was the main reason why they experienced disrupted sleep on the night
before competition. These findings are consistent with previous research by Erlacher et al.
(2011), who found that almost two-thirds of German athletes reported experiencing at least
one night of disturbed sleep prior to competition in their lifetime. Additionally, there is
evidence to suggest that sleep quality has a relationship with psychological stress and mood

states in athletes (Biggins et al., 2018; Biggins et al., 2019; Brandt et al., 2016; Halson,
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Appaneal et al., 2022). For instance, Halson, Appaneal et al. (2022) found that higher
psychological stress and higher perceived stress were associated with poor sleep in Australian
elite athletes.

Given the current knowledge gap, there is scope for research to assess mental health
and sleep together in elite athletes and improve the current understanding of the relationship
between mental health and sleep quality in elite athletes. Establishing the prevalence of
mental illnesses, subthreshold symptoms, and sleep quality will broaden the current
knowledge base, increase awareness, and enable targeted, effective sleep and mental health
interventions to be provided to athletes (Montero et al., 2022). To advance current knowledge
in this area, this study had two aims: 1) establish the point prevalence of mental illness in
elite/pre-elite Australian athletes using a diagnostic interview; and 2) explore the relationship

between mental health and sleep quality in Australian elite/pre-elite athletes.

3.3 Methods

3.3.1 Study Design

A cross-sectional study that included Australian athletes across multiple Olympic and
Commonwealth Games sports was conducted. Mental illness and sleep quality data was
collected at the Australian Institute of Sport (AIS) between 2017-2019 as part of two related
projects: athlete periodic health evaluations and a female-only athlete health prevalence study
(Rogers et al., 2021). As the data analysed in this study was from an existing dataset, and on
the basis of anonymity, only limited descriptives were available. Ethics approval for this
study was granted by the AIS Ethics Committee (approval no. 20210503R1; see Appendix D)
and externally approved by The University of Newcastle Human Research Ethics Committee
(reference no. H-2021-0326; see Appendix E). The STROBE cross-sectional reporting
guidelines (von Elm et al., 2008) and the statistical analysis and presentation consistent with

the CHAMP statement were followed (Mansournia, 2021).
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3.3.2 Participants

Based on the AIS’s Foundations Talent Elite Mastery Framework (Sport Australia,
n.d.), eligible participants were classified as elite (Elite 1 or 2) or pre-elite (Talent 3 or 4) in
the Australian sports system talent pathway at the time of data collection. In line with the
most recent athlete classification framework according to McKay et al. (2022), participants in
this study would most likely be classified into Tiers 3-5 (i.e., national level (pre-elite),
international/elite level, or world-class). National Sporting Organisations provided
organisational consent for athletes to be recruited into these two athlete health projects. At the
time of data collection, the majority of sports who participated in the periodic health
evaluations had no Paralympic program, and due to the limited descriptives and participant
anonymity, no information regarding any athletes with a disability was available. Informed
consent was provided by all participants, and where a participant was under 18 years,

parental/guardian informed consent was also obtained.

3.3.3 Procedure

The data from the female-only athlete health prevalence study was collected
according to the methods described by Rogers et al. (2021). For the data collected as part of
the periodic health evaluations, sleep questionnaires were administered to athletes to
complete prior to their periodic health evaluation clinical assessments, via a centralised
electronic Athlete Management System (AMS) (Smartabase, Fusion Sport Pty Ltd, Brisbane)
used for routine collection of internal training loads and wellness monitoring in the
Australian sports system. periodic health evaluations were typically conducted outside of
sport competition phases (e.g., off/pre-season). Individual diagnostic interviews were
conducted in-person by one of six registered (i.e., licenced) psychologists as part of the
periodic health evaluation. In Australia, the training pathway to becoming a registered

psychologist involves developing and demonstrating competence in diagnosis and assessment

63



Chapter 3 Study 1

of mental illness. In addition, all of the registered psychologists who conducted the diagnostic
interviews were trained to administer the interview protocol prior to the periodic health
evaluations. If an athlete’s symptoms were complex or were not easily categorised into one of
the four categories, the interviewing psychologist conferred with the lead psychologist on the
project, who was experienced in the use of the interview protocol. Following the interview,
the data were entered into AMS and stored securely. De-identified data were extracted
independently and provided to the research team. If any athletes completed multiple periodic
health evaluations during the study period, only data from their first periodic health
evaluation was included in this study as athletes’ first periodic health evaluation covered their
whole of life history, whereas subsequent periodic health evaluations only covered the time

between periodic health evaluations.

3.3.4 Material

Pittsburgh Sleep Quality Index (PSQI). The PSQI is a validated and widely used
self-rated 19-item questionnaire that assesses sleep quality over a one-month period (Buysse
et al., 1989). The PSQI has been regularly used to assess sleep quality in athletes (Halson,
Johnston, et al., 2022). The PSQI has seven subscales assessing sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, medication, and daytime
disturbances, on a 4-point Likert scale (i.e., 0 = not during the past month, 1 = less than once
a week, 2 = once or twice a week, 3 = three or more times a week). All scores are summed to
yield a global score of sleep quality ranging from 0-21, with higher scores indicating poorer
sleep quality. A published cut-off global score of >5 has been suggested to indicate poor
sleep (Buysse et al., 1989), which has been utilised in elite/pre-elite Australian athletes (Drew
et al., 2018; Halson, Johnston, et al., 2022).

Mini International Neuropsychiatric Interview (MINI 7.02). The MINI is a widely

used psychiatric structured diagnostic interview instrument (Sheehan, 1998), comprising 16
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modules for identifying current and past history of the most common mental illnesses
according to the DSM-V-TR, and is based on general population normative data (APA,
2022). Three modules were excluded from the athlete interviews — substance dependence/use
(due to mandatory reporting requirements of Australian Sports Anti-Doping Authority and
Sport Australia) and psychotic and anti-social disorders (due to time constraints during the
periodic health evaluations and low prevalence within the general population) (Moran, 1999;
Moreno-Kiistner et al., 2018). The suicide module was shortened if current and history of
suicidal ideation was denied. Each of the 13 modules comprised screening questions followed
by diagnostic questions. For each of the 13 MINI modules, results were categorised by the
trained clinician according to the breadth of reported symptoms. Athletes were categorised
into one of four categories for current and past history (where assessed): 1) met diagnostic
criteria; 2) does not meet diagnostic criteria but presented >75% of required symptoms; 3)
does not meet diagnostic criteria but presented between 50%-75% of required symptoms; and
4) none or below 50% required symptoms present. In our study, categories two and three
were defined as subthreshold symptoms. Table 3-1 summarises the modules and timeframes
used in this study.

Table 3-1 MINI modules and timeframes of current and past history of mental illnesses

Module Current Past History
Major Depressive Episode Past 2 weeks Lifetime
Major Depressive Disorder
Suicidality Past month Lifetime attempt
Suicide Behaviour Disorder In past year Early remission
(1-2 years ago)
Manic & Hypomanic Episodes At least past week Lifetime
Panic Disorder Past month Lifetime
Agoraphobia Current N/A*
Social Anxiety Disorder Past month N/A
(Social Phobia)
Obsessive-Compulsive Disorder Past month N/A
Posttraumatic Stress Disorder Past month N/A
Alcohol Use Disorder Past 12 months N/A
Anorexia Nervosa Past 3 months N/A
Bulimia Nervosa Past 3 months N/A
Binge-Eating Disorder Past 3 months N/A
Generalised Anxiety Disorder Past 6 months N/A

* N/A = not assessed
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3.3.5 Data Analysis

Descriptive statistics were used to summarise participant characteristics (i.e., age, sex,
sport). All data were checked for normality prior to analyses, with reporting of results aligned
to parametric (e.g., mean, standard deviations) and non-parametric data (e.g., median,
interquartile range) summary statistics. Point prevalence was calculated as the number of
participants above/below cut-off thresholds for the mental illness and sleep quality
assessments, divided by the total number of participants who completed each assessment.

To measure the relationship between mental illness and sleep quality, generalised
ordered logistic regression analyses were performed due to the violation of the parallel
regression assumption. Generalised ordered logistic mixed models were compiled to
determine the association the explanatory variable of sleep quality (PSQI) had in relation to
the four ordinal MINI categories. A goodness-of-fit test was used to indicate if the models
were a good fit. All statistical analyses were performed in Stata (Stata/IC 16.1, StataCorp,

USA).

3.4 Results

One hundred and forty-five athletes (n = 115 female, n = 30 male) were included in
this study. Athletes ranged from 14-43 years of age (mean age = 21.55 + 5.21 years) and
participated in the following sports: basketball (n = 6), beach volleyball (n = 11), boxing (n =
11), diving (n = 32), netball (n = 14), triathlon (n = 26), rowing (n = 9), tackwondo (n = 7),
water polo (n = 18), and weightlifting (n = 11) (see Table 3-2). Female athletes participated
in all ten sports, while male athletes only participated in beach volleyball, diving, tackwondo,

and triathlon.
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Table 3-2. Summary of sample characteristics and outcome measures

Characteristics & Measures Female Male
Participants, n 115 30
Age (years)
Mean + SD 21.37+5.35 22.24 +4.60
Range (14 -43) (15-33)
Sports, n*
Basketball 6 -
Beach Volleyball 5 6
Boxing 11
Diving 22 10
Netball 14 -
Triathlon 16 10
Rowing 9 -
Water Polo 18 -
Weightlifting 11 -
Participants who met diagnostic 11(7.59%) 6 (4.14%)

criteria on MINI, n (%)

Estimated hours slept per night

(past month) 8.08+1.10 8.50+1.27
Mean + SD (6-10.5)
Range (5.5-10.5)

Participants who met poor sleep 52 (50.00%) 13 (44.83%)

quality criteria on PSQI, n**
* due to the small sample size, Tackwondo was not included in the sex split of sports to protect participants

anonymity

** 133 athletes in total (104 female) completed a MINI and PSQI
3.4.1 Point Prevalence of Mental Illlness

Nine athletes (6.21%) met criteria for a current diagnosis of at least one mental
illness, and eight athletes (5.52%) met criteria for a past diagnosis of at least one mental
illness. Low co-morbidity was reported by the athletes, with most athletes met criteria only
for one diagnosis (current or past) of a mental illness, although one athlete met diagnostic
criteria for three current mental illnesses (Agoraphobia, Social Phobia Disorder, and
Generalised Anxiety Disorder). Three athletes (2.07%) met criteria for both a current and a
past diagnosis of at least one mental illness. Similar percentages of female and male athletes
met diagnostic criteria for at least one mental illness (current or past) as assessed by the MINI

(7.59% and 4.14%, respectively). The most prevalent mental illnesses were past major
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depressive episode (4.83%), current alcohol use disorder (4.83%), current generalised anxiety

disorder (2.07%), and past major depressive disorder (2.07%).

3.4.2 Prevalence of Subthreshold Symptoms

Twelve athletes (8.28%) reported >75% of symptoms for at least one current mental
illness (but did not meet diagnostic criteria) and six athletes reported >75% of symptoms for
at least one prior mental illness (but did not meet diagnostic criteria). The most prevalent
mental illnesses that athletes reported >75% symptoms included current generalised anxiety
disorder (3.45%), current anorexia nervosa (3.45%), past major depressive episode (2.76%),
current agoraphobia (2.07%), and past major depressive disorder (2.07%).
One in five athletes (20.70%) reported 50-75% of symptoms for at least one current mental
illness, while just over one in ten athletes (11.03%) reported 50-75% of symptoms for at least
one past mental illness. Past major depressive episode (8.28%) was the most prevalent mental
illness across subthreshold symptomology, followed by current eating disorders comprising
binge eating disorder (6.94%), anorexia nervosa (6.21%), and bulimia nervosa (4.14%).
Other mental illnesses with a notable prevalence of subthreshold symptoms included current
social phobia (4.83%) and both current and past panic disorder (4.14% and 5.52%,

respectively) (see Table 3-3).
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Table 3-3. Point prevalence of mental illness and sub-threshold symptoms in elite/pre-elite Australian athletes as assessed by the MINI

Module MINI Ratings Category
n (%)
Meets 75-99% 50-75% <50% Did Not
Criteria symptoms symptoms symptoms Assess
Major Depression
Major Depressive Episode - 1 (0.69) 1 (0.69) 143 (98.62) -
(current)
Major Depressive Episode (past) 7 (4.83) 4(2.76) 12 (8.28) 122 (84.14) -
Major Depressive Disorder 1 (0.69) - - 144 (99.31) -
(current)
Major Depressive Disorder 3(2.07) 1 (0.69) - 141 (97.24) -
(past)
Suicidality
Suicidality (current) 1 (0.69) - - 144 (99.31) -
Suicidality (past) 2 (1.38) - 2 (1.38) 141 (97.24) -
Suicidal Behaviour Disorder - - - 145 (100.00) -
(current)
Suicidal Behaviour Disorder - - - 145 (100.00) -
(past)
Manic & Hypomanic Episodes
Manic Episode (current) - - 1 (0.69) 144 (99.31) -
Manic Episode (past) - 2 (1.38) 1 (0.69) 142 (97.93) -
Hypomanic Episode (current) - - - 145 (100.00) -
Hypomanic Episode (past) - - - 145 (100.00) -
Panic Disorder
Panic Disorder (current) - 2 (1.38) 6(4.14) 137 (94.48) -
Panic Disorder (past) - 1 (0.69) 8 (5.52) 134 (92.41) 2 (1.38)
Agoraphobia
Agoraphobia (current) 2 (1.38) 3(2.07) 2 (1.38) 138 (95.71) -
Social Anxiety Disorder
Social Anxiety Disorder 2 (1.38) 1 (0.69) 7 (4.83) 135 (93.10) -
(current)
Obsessive-Compulsive Disorder
Obsessive-Compulsive Disorder - 1 (0.69) 3(2.07) 141 (97.24) -

(current)
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Posttraumatic Stress Disorder
Posttraumatic Stress Disorder
(current)

Alcohol Use Disorder
Alcohol Use Disorder (current)

Anorexia Nervosa
Anorexia Nervosa (current)

Bulimia Nervosa
Bulimia Nervosa (current)

Binge-Eating Disorder
Binge-Eating Disorder (current)

Generalised Anxiety Disorder
Generalised Anxiety Disorder
(current)

7 (4.83)

2 (1.39)

3(2.07)

5 (3.45)
2 (1.38)
1 (0.69)

5 (3.45)

3(2.07)

1 (0.69)
9(6.21)
6 (4.14)
10 (6.94)

5 (3.45)

141 (97.24)

137 (94.48)
131 (90.34)
137 (94.48)
131 (90.97)

132 (91.03)

1 (0.69)

Chapter 3 Studv 1
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3.4.3 Mental Iliness, Subthreshold Symptomology and Sleep Quality

Of the 145 athletes who completed a MINI, 133 (91.72%) also completed the PSQL.
Female and male athletes reported similar estimated hours slept per night (8.08 hours/night
and 8.50 hours/night, respectively), while female athletes reported poorer sleep quality (see
Table 3-2). An average of 8.17 hours of sleep per night (SD = 1.15, range 5.5 — 10.5 hours)
was reported, and almost half of the athletes (48.87%) reported poor sleep quality as assessed
by the cut-off score (>5) on the PSQI (see Table 3-4).

Both current subthreshold symptoms (>50% of symptoms reported) or a current
mental illness diagnosis was found to be positively associated with poor sleep quality, where
athletes with at least one subthreshold or clinical diagnosis were almost twice the odds of
reporting poor sleep quality on the PSQI compared with athletes who reported <50% of
symptoms (OR = 1.97, 95% CI [1.24 — 3.15], p=0.004). There was no association between
past history of subthreshold symptomology or past history mental illness diagnosis and
current poor sleep quality (OR 1.10, 95% CI [0.72 — 1.65], p=0.667). Neither age, sex, nor

sport were significant factors in either of the generalised ordered logistic regression models

for the PSQI.
Table 3-4: Comparison between MINI ratings categories and sleep quality assessed by PSQI
Sleep quality MINI Ratings Categories* n (%)
<50% 50-75% >75% Meets Total
Criteria
Good quality sleep 56 (42.11%) 8 (6.01%) 0 (0%) 4(3.01%) 68 (51.13%)
Poor quality sleep 33 (24.81%) 20 (15.04%) 7(5.26%) 5 (3.76%) 65 (48.87%)

* MINI ratings categories include both current and prior mental health status
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3.5 Discussion

Elite athletes represent a vulnerable population susceptible to developing mental
illnesses and subthreshold symptoms, and often experience poor sleep quality. To our
knowledge, this is the first study to examine mental illness and symptomology alongside
sleep quality, and quantify this relationship in a cohort of elite/pre-elite athletes. More than
one in ten athletes in our sample met diagnostic criteria for at least one mental illness, while a
third of athletes reported subthreshold (50% or more) symptoms. While the point prevalence
of mental illness in this study was lower than previous research has indicated, the prevalence
of subthreshold symptoms was consistent with previous research (Gouttebarge et al., 2019).
This finding provides further evidence that elite/pre-elite athletes are vulnerable to
experiencing subthreshold symptomology of mental illness. We also found that athletes with
a diagnosable mental illness or current symptomology were twice as likely to report poor
sleep quality, compared to athletes who had little or no symptoms.

The most prevalent current and past mental illnesses in this study are consistent with
Gouttebarge et al.’s (2019) meta-analysis that showed anxiety, depression, and alcohol
misuse are the most common mental illnesses reported by elite athletes. Consistent with our
findings in our sample, anxiety disorders (e.g., generalised anxiety disorder), affective
disorders (e.g., major depressive disorder), and substance use disorders (e.g., alcohol use
disorder) are the most prevalent mental illnesses in the general Australian population (AIHW,
2025). Therefore, it is not a surprise that these mental illnesses were the most prevalent in our
sample. Sports culture (particularly among team sports such as rowing, field hockey, and
rugby) and/or Australian cultural attitudes and behaviours may facilitate substantial alcohol
use (e.g., binge drinking during off-season; Gouttebarge et al., 2019), as revealed in this
study. In line with our findings, existing literature demonstrated that alcohol use/misuse,

especially binge drinking, is higher amongst athletes than non-athletes (McDuff et al., 2019).
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This heightened alcohol use may be due to elevated athlete-specific stressors, especially those
stressors experienced by elite athletes, where alcohol potentially is used as a coping
mechanism (O'Brien et al., 2007).

Our study adds to the small body of research that has examined mental illness in elite
athletes using diagnostic interview (i.e., Appaneal et al., 2009; Hammond, 2013; Rogers et
al., 2021; Schaal et al., 2011), and our study is the first using diagnostic interview that
assessed manic and hypomanic episodes and symptoms and post-traumatic stress disorder, as
well as the first study to assess sleep quality alongside diagnostic interview. We found that
the point prevalence of mental illness was 11.7%, which is lower than what is indicated in the
general population, and lower than what has been indicated by previous research with athletes
(Gouttebarge et al., 2019; Gulliver et al., 2015). Lower point prevalence in this study can be
explained by the use of diagnostic interview and its greater specificity and reliability in
diagnosing mental illnesses (Gulliver et al., 2015). This finding further alludes to the need for
greater clarity regarding conceptualisation of mental health and the subsequent use of
relevant assessment so that a more accurate picture of athletes’ mental health can be
developed.

The prevalence of mental illness revealed in our study is broadly comparable with the
findings from Schaal et al. (2011) who also used a diagnostic interview. In their study with a
large cohort of French athletes, Schaal et al. (2011) found a current (<6 months) prevalence
of 16.9% for at least one mental illness and a lifetime prevalence of 25.1% for at least one
mental illness. Furthermore, the point prevalence of mental illness in this study is consistent
with the findings from Akesdotter et al. (2020). While they did not use a diagnostic interview,
in their study with 333 Swedish athletes, Akesdotter et al. (2020) also found a point
prevalence of current mental health problems (equivalent to both mental illness and

subthreshold symptoms as defined in this study) of 11.7%.
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In addition to mental illness point prevalence, in our study one in five athletes
reported subthreshold symptoms, which is consistent with Gouttebarge et al.’s (2019) meta-
analysis. Taken together, these findings demonstrate the susceptibility that elite/pre-elite
athletes have to developing and experiencing subthreshold symptoms (Rice et al., 2016). This
prevalence is concerning because subthreshold symptoms, if not treated appropriately, could
manifest into mental illness over time. Subthreshold symptoms can also have a detrimental
impact on quality of life, and can impact athletes’ sporting and personal lives, increase injury
risk, susceptibility to physical illness, and impede recovery (Reardon et al., 2019).
Subthreshold symptoms can also potentially compromise athletic development and
performance (Schinke et al., 2017). Consequently, mental health including mental illness and
subthreshold symptoms, cannot be separated from physical health (Reardon et al., 2019),
indicating the need for all high-performance sport programs to continue to make mental
health support for athletes a key priority. As advocated by Purcell et al. (2019), this support
should include regular mental health screening and early intervention strategies.

In contrast to previous research by Schaal et al. (2011), we found in this study no
clear evidence of sex differences in point prevalence of mental illness, despite a female
majority cohort. The lower prevalence of mental illness reported in this study, including the
lack of a significant sex difference, might reflect athletes not disclosing mental illness during
the diagnostic interviews due to stigma, negative past-experiences of help or treatment
seeking, or the lack of psychological safety in their environments to disclose, all of which are
known to be barriers to athletes’ help-seeking in sport (Castaldelli-Maia et al., 2019). Another
possible explanation for the lack of a significant sex difference is that the male athletes in this
study are over-represented in mental illness prevalence, with 20% of the male athlete cohort
in the current study meeting diagnostic criteria for at least one mental illness, compared with

9.57% of the female athletes. The potential for this male athlete cohort over-representation of
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mental illness could be due to sport-specific factors, with all male athletes competing in
‘leanness’ based or aesthetic sports (e.g., triathlon, diving), as well as weight classes (e.g.,
tackwondo), factors known to increase athletes’ susceptibility to mental illness (Byrne &
McLean, 2002; Rice et al., 2016). It is possible that the timing of the interviews could also
have contributed to the lower point prevalence, with all interviews in this study conducted
outside of competition season, with reduced high-performance pressures and increased
recovery.

The significant association between current mental illness (including subthreshold
symptoms) and poor sleep quality in elite/pre-elite Australian athletes adds to the limited
studies to date that have assessed both mental health and sleep quality in athletes (Montero,
2022). In our study, athletes with current subthreshold symptoms or a mental illness were
twice the odds of reporting poor sleep quality compared with athletes with little or no
symptoms. This finding provides evidence for a relationship between mental illness,
subthreshold symptoms, and poor sleep quality in elite athletes, which confirms that such a
relationship exists in the athletic population as it does in the general population (Del Rio Jodo
et al., 2018; Milojevich & Lukowski, 2016). Further research should examine this
relationship in greater depth with athletes, as to the best of our knowledge this is the first
study to examine mental illness and subthreshold symptoms alongside sleep quality in a
cohort of elite/pre-elite athletes.

Athletes are known to experience disproportionate rates of poor sleep quality
compared to the general population. Given the association found in our study between mental
illness (including subthreshold symptoms) and poor sleep quality, we recommend sporting
organisations and practitioners regularly monitor athletes’ sleep quality. Additionally, we
recommend that researchers develop and examine intervention strategies to improve sleep

quality in athletes. It may be that improving sleep quality in athletes may help to improve
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their mental health due to their bi-directional relationship, especially for those athletes
experiencing subthreshold symptoms or periodic distress. We also recommend that
researchers and practitioners continue to develop and administer appropriate treatment as
required to athletes with mental illnesses.

A limitation of this study is the limited demographic information available about the
sample. No demographic information beyond sport, sex, and age was available to report,
limiting the generalisability of this study. Our sample, however, comprised a high proportion
of female athletes contributing to minimising a gender gap in sport and mental health
research (Gouttebarge et al., 2019). Sport-specific factors, including performance outcomes,
training and competition demands are known stressors for athletes and they can contribute to
the onset of anxiety and/or affective disorders (Gorczynski et al., 2017; Reardon et al., 2019;
Rice et al., 2016). Our study did not assess these sport-specific factors, limiting the
generalisability of the findings. Further, the data used in this study was collected prior to the
COVID-19 pandemic, and while the impact of the pandemic on athletes’ mental health is still
being studied (Reardon et al., 2021; Shukla et al., 2023), it cannot be ruled out as influencing
athletes’ mental health in this study. While the cross-sectional design enabled determining
point prevalence of mental illnesses and demonstrated an association between mental illness
(including subthreshold symptoms) and poor sleep quality, it does not provide any causal
inferences as to what contributed to athletes’ poor mental health and poor sleep, whether
COVID-19 or potential sport-specific factors (e.g., injury, travel, competition demands).

Further research examining mental health in elite athletes should capture demographic
data reflecting the diversity of athlete populations (e.g., gender, ethnicity, sport-specific
factors such as performance outcomes). Additionally, health-related factors that may
influence mental health and/or sleep (i.e., pain) should be captured, and future research must

continue to include female athletes, to reduce the current gender-gap. To understand the
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influence factors such as sex and age have on the prevalence of specific mental illnesses (e.g.,
mood disorders and eating disorders), future research should consider a prospective cohort
design so that temporal associations can be evaluated and used to inform the design of
targeted intervention strategies specific to different populations. We encourage future
researchers to also use diagnostic interviews in studies with athletes. Further information is
needed to accurately determine the epidemiological profile of mental illness in athletes,
which will be crucial for developing and administering preventative measures and
intervention strategies. We echo the recommendation from Montero et al. (2022) and also
encourage future research to utilise qualitative and/or mixed methods approaches, which
would offer greater insight beyond what can be captured through quantitative approaches,
and reflect the complexity of athletes’ experiences related to mental health and sleep. Future
research should consider assessing mental health and sleep in elite athletes over time.
Prospective longitudinal research would help to better understand the onset of mental illness
in elite athletes and further examine whether subthreshold symptoms and/or poor sleep

quality is related to the onset of developing mental illness in the future.

3.5.1 Conclusion

This study addresses a current research gap regarding elite athlete mental health,
specifically the point prevalence of mental illness and subthreshold symptoms determined
through diagnostic interview. In our study, the point prevalence of diagnosable mental illness
is lower than indicated by previous research. The prevalence of subthreshold symptoms,
however, is consistent with previous research and adds to the growing body of research that
has examined subthreshold symptoms in athletes. This study makes a notable contribution to
quantifying the relationship between mental health and sleep in elite athletes. We would
encourage further research to use diagnostic interviews to improve the knowledge of

prevalence of mental illness and subthreshold symptoms in this population. Given the
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importance to athletic performance, recovery, and overall wellbeing, we recommend that
future research should look to comprehensively assess mental health and sleep in athletes to

better understand this relationship and how it may impact athletes.
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Chapter 4 Bridging Statement

The first of two overarching aims of this thesis were to explore the relationship
between mental health and sleep in Australian elite athletes. This first aim was investigated
by two separate studies (Study 1 and Study 2), and the second aim was informed by the
findings of these studies (Study 1 and Study 2) in this thesis. Chapter 4 presents the
investigations of Study 2, which investigates both aims of this thesis.

The first aim of this thesis is to bridge this research gap by exploring the relationship
between mental health and sleep in Australian elite athletes. Chapter 3 determined the point
prevalence of mental illness and symptomology in elite/pre-elite Australian athletes using
diagnostic interview, and established evidence of an association between mental health and
sleep quality does also exist in elite athletes like in the general population. Chapter 4 builds
upon the findings presented in Chapter 3 by using qualitative research to further explore
perspectives from athletes, coaches and support staff on athletes’ mental health, sleep, and the
relationship between them using focus groups.

As highlighted in Chapter 2, over the past 15 years there has been increasing research
focused on mental health and sleep, separately, in elite athletes. Most of this research to date
has examined either mental health or sleep in elite athletes and has focused on specific athlete
populations (e.g., elite athletes, college athletes) and generalised these findings for all
athletes. This research published to date has largely utilised quantitative approaches to
measure the occurrence of mood states, subthreshold symptoms such as anxiety, stress, and
low mood, sleep duration and sleep quality, and identify risk factors unique to elite athletes
such as competition demands, training schedules, and travel. Although this research has been
beneficial, less is known about athletes’ perspectives and lived experiences regarding mental

health and sleep.
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Increasingly, awareness is shifting regarding elite athletes’ mental health to consider
how athlete’s mental health and athlete’s sleep is influenced by the high-performance
sporting environment or microsystem that elite athletes operate within. (Purcell et al., 2019)
proposed an ecological framework for elite sporting environments to help understand the
relationship between experiences of an individual athlete and the broader social and cultural
microsystem which they exist within. To help aid understanding of the sporting microsystem
and how it can nourish or malnourish elite athlete mental health (Schinke et al., 2017),
researchers should investigate perspectives from coaches and support staff, who
fundamentally form the high-performance sporting microsystem to support athlete
performance and wellbeing. To date, there is little evidence regarding the perspectives from
coaches and support staff on elite athletes’ mental health and sleep.

The second overarching aim of this thesis was to design, implement, and evaluate the
effectiveness of a pilot intervention aimed at improving athlete’s sleep quality and/or mental
health. By exploring subjective experiences from athletes, coaches and support staff, and in
what way(s) they consider how mental health, and sleep can impact upon athletes’ overall
health and athletic performance, it will provide critical evidence to build a pilot intervention.
These focus groups will help address the second overarching aim of this thesis, and capturing
these subjective experiences means that a user-centred design approach can be adopted to
develop a pilot intervention aimed at improving athlete’s sleep quality and mental health.
This pilot intervention is developed based on what athletes, coaches, and support staff believe
athletes’ need to support their sleep and mental health.

The work presented in Chapter 4 addresses the identified research gaps regarding a
lack of understanding at present about athletes’ perspectives and lived experiences regarding
mental health and sleep and explores how the sporting ecosystem may support or hinder

athletes’ mental health and sleep. Additionally, the work presented in Chapter 4 will be used
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to inform the development of a pilot intervention aimed at improving athletes’ sleep quality
and/or mental health. My roles in this manuscript were as first author and included
concept/research design, data collection, analysis and interpretation of data,
writing/editing/reviewing manuscript, and taking responsibility for the integrity of the work

as a whole from inception to published work.
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Chapter 4 Study 2: Does mental health and sleep matter for athletic
performance and wellbeing? Exploring perspectives of Australian

athletes, coaches, and support staff

4.1 Introduction

Elite sporting environments are centred around achieving successful individual and
team performance outcomes and therefore, are a highly pressurised environment (Walton et
al., 2024). Historically, sporting environments adopted a ‘win at all costs’ mentality, whereby
athletes were largely valued for their athletic prowess, with limited consideration for the
person behind the sporting performance (Henriksen et al., 2020). In high-performance sport,
awareness and understanding of mental health have increased, just like it has in our society.
Supporting athletes’ mental health is now regarded as a “core component of a culture of
excellence” (Henriksen et al., 2020, p. 554), such as providing adequate support to athletes to
manage the psychological demands of high-performance sport. Despite sporting
environments actively supporting athlete’s mental health and recognising the importance of
environmental factors that can influence mental health and performance, much of the
research conducted on athlete mental health has been at an individual or athlete level (Purcell
et al., 2019; Rice et al., 2016). In this regard, the research on athlete mental health has often
been research on or about athletes, not research co-designed with or for athletes.

In 2023, the International Olympic Committee (IOC) published a mental health action
plan, which highlighted that “the mental health of athletes exists with the context of the wider
sports system... recognising that the athlete is inseparable from their teammates/colleagues,
coaches and support staff, and family or primary supports, as well as their sporting
organisation” (IOC, 2023). This IOC action plan is based on the original work of

Bronfenbrenner’s (1992) ecological system approach that was later adapted by Purcell et al.
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(2019) into a framework for understanding athlete mental health within the broader sporting
ecosystem that athletes operate in. Purcell et al. (2019) proposed that athletes exist within an
ecological system that includes the individual athlete (e.g., their beliefs, attitudes, or coping
skills); the microsystem comprising coaches, teammates, significant others, and high-
performance support staff; the exosystem created by the wider sporting environment (e.g., the
rules of the athlete’s individual sport); and the macrosystem that includes the athlete’s
National Sporting Organisation or international governing body, media, and general public.
Purcell et al.’s (2019) ecological systems model emphasises that elite athlete mental health
research needs to move beyond focusing on the individual and start to consider how the
broader ecological systems that athletes exist within influence elite athlete mental health.

To understand mental health in within the ecological systems that athletes exist
within, it is imperative to understand subjective experiences of athlete mental health, and how
athletes consider that these ecological systems may impact their mental health. To date, little
is known about the subjective experiences of mental health in athletes within the Australian
high-performance sporting ecosystem, and how environmental and psychosocial factors may
influence their mental health. We can also increase our knowledge of athlete mental health
within sporting ecosystems by considering perspectives on athletes’ mental health from key
figures within these ecosystems, such as captured in previous research with coaches (Biggin
et al., 2017) and high-performance sports directors (e.g., Prior et al., 2024). Athletes and
coaches recognised that coaches have a critical role to play in providing mental health
support (Biggin et al., 2017; Bissett et al., 2020. Using focus groups to understand the
sporting ecological system, Gulliver et al. (2012) examined barriers and facilitators to mental
health help-seeking in 15 young athletes aged 16-23. Gulliver et al.’s (2012) findings
demonstrated the positive impact that coaches could have on their athletes, as results

indicated that encouragement from others and the positive attitude of others, especially
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coaches, were facilitators to help-seeking behaviour. Stigma surrounding poor mental health
was the biggest barrier to help-seeking within the ecosystem reported by the authors. In
previous Australian-based research, Mazzer and Rickwood (2015) proposed that coaches
working with young athletes are gatekeepers for referring athletes to mental health
professionals, which suggests that coaches play a crucial role in helping to reduce stigma
around mental health and promoting help-seeking behaviours. Although previous research
has captured perspectives from coaches regarding athlete mental health (e.g., Biggin et al.,
2017), currently it remains unknown what perspectives and experiences high-performance
sport personnel, such as support staff, have regarding athlete mental health and how its
influences the ecosystems. Support staff play crucial roles in the athlete microsystem and
sporting environments, therefore, research capturing these perspectives would advance our
understanding on athlete mental health.

Athletes often reported greater occurrence of mental health symptoms compared to
what has been observed by coaches (Biggin et al., 2017). This discrepancy was attributed to
coaches lacking understanding of mental health or minimising symptoms in athletes, and
athletes being uncomfortable with discussing their mental health with coaches. This point
was reinforced in a 2020 Delphi study on the critical role of sport coaches in promoting and
supporting athlete mental health in the ecosystem and advised that coaches should develop
sport/team cultures that promote athlete mental health, encourage help-seeking behaviours,
and support for athletes who are receiving mental health treatment (Bissett et al., 2020). As
integral components of the sporting ecosystem, coaches should continue to be included in
research to further understand their perspectives on athlete mental health and what support
they require to be able to care for their athletes.

Consistent with the mental health research, the sporting ecosystem has an important

influence on athletes’ sleep (Sargent, Lastella, et al., 2014). Elite athletes obtain less sleep
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than their self-reported sleep need (Sargent et al., 2021), and regularly report obtaining lower
sleep duration than the recommended guidelines of 7-9 hours per night for healthy adults
(Gupta et al., 2017; Leeder et al., 2012; Sargent et al., 2021; Walsh et al., 2021). Sleep quality
is defined as an “individual’s self-satisfaction with all aspects of the sleep experience”
(Nelson et al., 2022, p. 149) and it is consistently reported by athletes that they experience
high rates of poor sleep quality (Halson, Johnston, et al., 2022).

The sporting ecosystem appears to impact athletes’ sleep, with established sport-
specific risk factors for reduced sleep duration and quality including training and competition
schedules. These factors include early morning training sessions and evening or nighttime
competition schedules (Roberts et al., 2019; Sargent, Halson, et al., 2014, physical training
loads (Leduc et al., 2019), travel requirements (Janse van Rensburg et al., 2021), and
psychological stress (Halson, Appaneal, et al., 2022). Anxiety about an upcoming
competition (Erlacher et al., 2011; Juliff et al., 2015) and behavioural risk factors such as
caffeine consumption (Caia et al., 2021), alcohol usage (O'Brien et al., 2007), and use of
mobile phones or electronic devices in and/or before bed (Jones, 2018) can also compromise
sleep duration and quality. To date, much of the research on athletes’ sleep has been
conducted using quantitative approaches, while less is known about how athletes perceive the
importance of sleep. Nor do we know how they experience facilitators and barriers to
adequate sleep duration and/or quality. Moreover, it is unclear what sleep intervention
strategies, such as sleep education, sleep hygiene, sleep extension, and napping, athletes
believe are beneficial for their mental health, wellbeing, and sporting performance.

To better understand how psychosocial and environmental factors in the sporting
ecosystems can impact sleep, more qualitative sleep research with athletes should be
conducted (Montero et al., 2022; Nedelec et al., 2018). Qualitative research is useful for

exploratory purposes, to fill in specific gaps in existing knowledge, to gain a deeper
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understanding and comprehend socially constructed meaning about a topic from individuals
(Merriam, 2002). Currently, there is a lack of qualitative evidence regarding the subjective
experiences from athletes about their sleep, including psychosocial and environmental factors
that may support or inhibit optimal sleep characteristics (e.g., sleep duration and quality).
Therefore, a qualitative approach would help to enhance the current knowledge in the
sporting ecosystems regarding sleep in athletes.

Additionally, no qualitative research has yet been conducted in relation to the
relationship between mental health and sleep in athletes (Montero et al., 2022), and so
currently it remains unknown what athletes think about this relationship. Given the
importance of the sporting ecosystem that athletes operate within, it may be worthwhile for
this research to include key stakeholders such as coaches and support staff integral to the
sporting ecosystem, to identify their perspectives on athlete mental health and sleep.
Capturing these insights is likely to be helpful for changing sporting cultures, enabling
opportunities for increasing support structures, and developing targeted interventions as
required to better help athletes.

Therefore, the aim of this study was to explore how athletes, coaches, and support
staff experienced mental health, the relationship between mental health and sleep, and how
this relationship might affect athletic performance. This study sought to explore barriers and
facilitators to elite athletes’ mental health and sleep as perceived by different stakeholders

within the high-performance sporting ecosystem in Australia.

4.2 Methodology

4.2.1 Study Design and Research Philosophy
We adopted a qualitative approach using an interpretivist paradigm to explore
athletes’ and coaches/staff perspectives. Interpretivism is focused on exploring participants’

lived experiences, and assumes that reality is subjective, multiple, and socially constructed
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(Braun & Clarke, 2022). Within this interpretivist paradigm, we took a relativist ontology and
social constructionist epistemology position. Relativism believes that people’s psychosocial
reality is subjective, and influenced by the context of the situation, such as the interaction
between the individual and the researcher (Ponterotto, 2005). Social constructionism focuses
on language, and how individuals engage with the world and develop knowledge that is
socially constructed (Braun & Clarke, 2022).

Focus groups allow participants to interact and discuss issues with one another,
generating richer data than what may be obtained from individual interviews (Krueger &
Casey, 2014. We used semi-structured focus groups, where participants were the driver of
conversation, and the first author (HdV) acted as a facilitator or moderator of discussion
between participants (Oates & Alevizou, 2018). The role of the researcher(s) in semi-
structured focus groups is to facilitate the capture of participant views through clarification
and exploration collectively as a group (Krueger & Casey, 2014).

When conducting focus groups, homogeneity is an important consideration. Krueger
(1994) proposed that participant commitment to engage fully in the group discussion can be
enhanced within a homogenous group, where participants share similar characteristics. To aid
this process, we conducted focus groups with athletes and coaches/support staff separately.
The size of focus groups is also a key consideration. It has been suggested that six to eight
participants are desirable for a focus group, as too many participants (i.e., more than 12) can
make the group difficult to manage (Nyumba et al., 2018). Although, focus groups studies
have been effectively conducted with group sizes smaller than six (e.g., Jones et al., 2022). In
our study, the focus groups ranged between 3-7 participants per group.

For this study, we adopted the Big Q Qualitative research approach, which comprises
qualitative techniques and qualitative research values (Kidder & Fine, 1987, as cited in

(Braun & and Clarke, 2025). Qualitative research values, including researcher subjectivity
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and underlying assumptions about how knowledge can be constructed (i.e., research
philosophy) distinguishes Big Q Qualitative research from small q qualitative research, used
to support quantitative paradigm by generating surface-level qualitative insights (Braun &
and Clarke, 2025). Braun and Clarke (2025) offer more detail on the difference between Big
Q and small q qualitative research, helpful for better understanding on how to interpret this

manuscript.

4.2.2 Participants

A total of 26 participants (n =9 athletes, n= 17 coaches/staff) took part in this study.
The athlete participants (n = 3 male, n = 6 female) averaged 25.9 years of age (range 18 — 43
years) and competed in swimming, rowing, field hockey, and lawn bowls. One athlete was a
Para athlete, whereas the other eight athletes competed in non-disabled sport. Five athletes
(55.55%) had competed at an international level, while the remainder had competed at a
national level. All participants in this study identified their gender as being consistent with
their sex recorded at birth (cisgender). Seven athletes (77.77%) described themselves as
heterosexual, while two described themselves as bisexual. Seven (77.77%) athletes reported
their ethnicity as Australian, and three reported their ethnicity as European. Eight (88.88%)
athletes had accessed some form of mental health service or resource during their sporting
career, however, no athletes had access to any services or resources to support their sleep. Six
athletes (66.66%) had experienced an injury or illness (physical and/or mental) in the past 12
months.

Of the 17 coaches and staff, two completed only some of the demographics questions.
There were 12 male and five female coaches/staff in the focus groups, with a mean age of
37.5 years (range 24 — 51 years). The support staff included the following professions:
dietetics/nutrition, physiology, sport science, physiotherapy, and strength and conditioning.

Coaches/staff worked with a variety of athletes across a variety of sports, including non-
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disabled and Para athletes, from team (e.g., basketball) and individual (e.g., swimming)
sports. Nine coaches/staff (52.94%) reported completing some form of training in mental
health, such as mental health first aid, and 10 coaches/staff (58.82%) reported completing
some training or education related to sleep. All coaches/staff participants described
themselves as heterosexual, and 13 (76.47%) reported their ethnicity as Australian. Most
coaches/staff (82.35%) were working with athletes who competed at a national or
international level. Nine of the coaches/staff (52.94%) had worked at their current
competition level for 1-5 years, and 10 of the coach/staff (58.82%) participants had worked in
sport for 10 or more years. The composition of each focus group is summarised in Table 4-1.

Table 4-1: Focus Group Participant Details

Focus Group Role of Male Female Total
Participants Participants Participants Participants

1 Athletes 2 1 3

2 Coaches 3 1 4

3 Support Staft 1 2 3
(non-coaching
staff)

4 Coaches 6 1 7

5 Support Staff 2 1 3

6 Athletes 1 5 6

Total 15 11 26

4.2.3 Data Collection

This study was approved by The University of Newcastle Human Research Ethics
Committee (Approval No. H-2021-0241; see Appendix F). Participants were recruited by: a)
recruitment flyer that were displayed outside sporting organisation gyms; b) the athletic
director at a university affiliated with the research team emailed university sporting programs
to garner their interest in participating (see Appendix J); c¢) social media posts on LinkedIn
and Twitter (see Appendix I); and d) personal networks of the research team. Interested
participants contacted the first author directly to express their interest in participating. All

participants were emailed the Participant Information Statement (see Appendix G) and were
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provided with an opportunity to ask any questions prior to the scheduling of the focus group.
An electronic consent form and demographics survey (see Appendices H & L) were
distributed via the platform Qualtrics (Qualtrics, Provo, USA) to participants 48 hours prior
to their scheduled focus group.

The six focus groups were conducted between July 2022 and March 2024, ranged
between 40-60 minutes in duration and were all moderated by the first author (HdV), who
had adequate knowledge of focus group techniques and no prior relationship with the
participants. A potential unforeseen power dynamic with the participants was identified in
one focus group, which may have influenced the discussion that took place within that focus
group. To try and overcome this power imbalance, participants in that focus were contacted
by the research team following the focus group and invited to share their perspectives on the
research topic that they may not have felt comfortable sharing during the focus group. None
of these participants took the research team up on this offer. Five of the focus groups were
conducted in-person, although some participants joined these in-person discussions via the
video conferencing platform, Zoom (zoom.us). One focus group was conducted entirely via
Zoom. Brown et al. (2021) suggested that qualitative researchers should consider online focus
groups, such as via Zoom, a potential qualitative research tool. To encourage all participants
to remain engaged throughout the focus groups, especially those who participated via Zoom,
the primary researcher requested that all participants have their cameras on during the focus
group. Additionally, the primary researcher facilitated these focus groups discussions by
asking all participants questions throughout the focus group. Only the participants and the
primary researcher were present during the focus groups. At the beginning of each focus
group, participants were reminded about appropriate focus group behaviour, confidentiality,

the voluntary nature of the discussion, and the focus group were being audio recorded to
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ensure accurate transcribing of the discussion. The audio recordings were transcribed using

Trint (trint.com), an artificial intelligence transcription platform.

4.2.4 Materials

4.2.4.1 Interview Schedule.

A semi-structured interview schedule was developed based on existing literature and
adapted to suit each focus group (i.e., athletes only or coaches and staff only) (e.g., Gulliver
et al., 2012). There were eight main questions designed to: 1) capture subjective experiences
about the importance of mental health and sleep to athletic performance, and ii) enable the
conversations to flow organically within the study aims, depending on the individual
experiences of the participants and dynamic nature of the conversations within the focus
groups. The interview schedule had minor changes to two questions following a pilot focus
group that the first author (HdV) conducted with two support staff prior to data collection to
trial the interview schedule and process and further develop interviewing skills. A copy of the

full interview schedule can be found in Appendix K.

4.2.4.2 Demographics Questionnaire.

An online questionnaire was developed to capture participant demographic
information (e.g., age, gender identity, ethnicity, sporting experience). This demographic
information was sought due to concerns arising in the sport psychology literature that
historically research has not been representative of athletes, such as an underrepresentation of
females/women (Walton et al., 2022). The demographics questionnaire included short-answer
responses to investigate participant’s prior experience with and access to support services
and/or education sessions and workshops for mental health and/or sleep (e.g., engaging with a
psychologist), to facilitate a deeper discussion during the focus groups. A full copy of the

demographic questionnaire can be found in Appendix L.
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4.2.5 Data Analysis

The data analysis was conducted iteratively and followed the six stages of reflexive
thematic analysis recommended by Braun and Clarke (2022): 1) familiarisation; 2) coding; 3)
generating initial themes; 4) developing and reviewing themes; 5) refining, defining, and
naming themes; and 6) writing up. NVivo software (Version 14, Lumivero, USA) was used
to help with the data analysis, specifically stages 2-5 of reflexive thematic analysis. In
addition to collecting all data, the first author (HdV) increased his familiarisation with the
data by re-listening to the audio recordings of the focus groups, cross-checking the
transcriptions against the audio recordings, and reading through each transcript multiple times
to develop and synthesise first impressions based on their interpretative perspective.
Examples of some early coding and initial theme generation can be found at Appendix M. He
also shared the six anonymised transcripts with another researcher (KL), and both read and
familiarised themselves with the transcripts prior to generating initial codes independently in
NVivo. After this initial coding, HdV and KL met on five occasions to discuss their
interpretations of collected data, and generate and refine themes. Through these in-depth
discussions with KL acting as a sounding board, HdV began to develop and refine generated
themes. This collaborative discussion contributed to HdV’s reflexivity as a qualitative
researcher and helped him interpret the data he had generated.

Once the key themes had been generated, HdV presented the findings to the rest of the
research team, to explain the analysis process and developing understanding. As part of this
iterative approach, step 5) involved presentation to the research team and provided the
opportunity for the research team to ask questions, seek clarification on the process, and
provide their own insights into the analysis. HdV wrote up findings with input from all

authors - the final phase of analysis.
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4.2.6 Reflexivity

Braun and Clarke (2022) define reflexivity as a process of critical reflection, whereby
a researcher reflects on how their professional, personal, and theoretical assumptions and
their chosen research design influences the knowledge they produce within the research
process. Within this interpretative perspective, the researcher maintains an active role in
coding and theme development. Researchers are considered instruments of data analysis,
embedded within their research, whose experiences and assumptions influence the
interpretation of the data (Gough & Madill, 2012).

Throughout data collection, analysis, interpretation, and writing the manuscript, HdV
and KL reflected on how their experiences and perspectives influenced their work. This
reflection was especially important as data collection took longer than anticipated, and HdV’s
thinking about the relationship between mental health and sleep in athletes evolved over time
during his PhD candidature. HdV and KL conducted all the data analysis, and their training is
in sport and exercise psychology. This professional background may have influenced how
they understood athlete mental health, sleep, and the relationship between the two within the
sporting ecosystem. Interpretation of the data might have been influenced by their
professional experiences in high-performance environments helping athletes experiencing
psychological distress.

As the primary researcher, HdV was conscious of how his occupation as both a PhD
researcher and a practicing sport and exercise psychologist may have influenced participants
as they facilitated the focus groups. For example, HdV had struggled with episodes of
insomnia and sleep disturbances throughout his life, and this personal experience might have
shaped some of the discussions in the focus groups. Within each focus group, HdV was able

to use his insider perspective (Bradshaw et al., 2017) of elite sport and skills as a sport and

93



Chapter 4 Study 2

exercise psychologist, such as rapport building and communicating with participants with

sport-specific language (Johnson et al., 2025), to facilitate the discussions.

4.3 Analysis

Consistent with Braun and Clarke’s (2025) recommendations for conducing Big Q
Qualitative research, this section is called Analysis, instead of Findings, Results, or Results
and Discussion. Six primary themes were generated from this analysis: 1) what is my
experience and understanding of mental health?; 2) what is my social identity?; 3) coach(es)
create the environment; 4) my environment defines my sleep; 5) what supports do I [athletes]
have?; and 6) you monitor my wellbeing... but what happens with my data? Figure 4.-1
presents the primary themes and how these align with the ecological systems framework
proposed by Purcell et al. (2019). For additional information regarding the themes, including
definitions and example quotes, please see Appendix N. The six themes are presented below,
with quotations to illustrate findings. Each theme is defined through a joint analysis section to

offer richer analytical interpretations.
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Figure 4.-1  Analytic map of data in relation to Purcell et al. (2019) ecological systems model for elite athlete mental health
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4.3.1 Theme 1: What is my experience and understanding of mental health?

The participants in the focus groups conceptualised mental health to be a balanced
state, with resilience a key consideration for good mental health. This theme appeared to link
across all four levels of Purcell et al.’s (2019) ecological framework. Participants lived
experiences of mental health was dependent on their own coping skills, beliefs, and attitudes
(i.e., The Athlete). Mental health experiences were, however, understood within the broader
systems that athletes exist. The microsystem, especially in relation to coaches and
psychological safety, was intertwined with the mental heal experiences discussed. More
broadly, athlete mental health was also understood to be influenced by the broader sporting
exo- and macrosystems.

There is growing recognition in the sport psychology literature that mental health
needs to be considered within the context of the environment. In this study, mental health was
considered to be context specific, and participants understood that mental health is
multifaceted. For example, one participant noted that “a mentally well person is able to cope
well with challenges. Because you're all going to face challenges. But someone who's in a
good place will cope with that better. And will be able to bounce back quicker” (Staff V,
Focus Group #4).

This balanced state appeared to include mental health, physical health, and sleep, and
participants alluded to both a balance within their mental health and a balance between mental
states, that was context dependent. According to Kiittel and Larsen (2020), their athlete-
specific definition of mental health considers mental health to be a dynamic state of
wellbeing whereby athletes can cope with common life and specific sport stressors. This
conceptualisation of athlete mental health appears to be consistent with how participants in
the focus groups generally understood mental health, and is demonstrated by Staft V’s

description above. Athletes felt that mental health was a balanced state, and was related to
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“the overall healthiness of your mind and having a balance of all the emotions” (Athlete A,
Focus Group #1). Other athletes in the athlete focus groups agreed that a balance of emotions
was a crucial component of mental health.

The balance and resilience that participants considered important aspects of athlete
mental health is consistent with the mental health continuum that researchers have adopted
(e.g., Schinke et al., 2024). This continuum acknowledges that athletes can move back and
forth along different stages of the mental health continuum depending on different contexts
they are experiencing (Stambulova et al., 2021). Participants in the focus groups in this study
appeared to appreciate how sport-specific risk factors could impact elite athletes’ mental
health, reinforcing the understanding of athlete mental health to be dynamic. Athletes spoke
in this study about how mental health and athletic performance were inextricably linked,
especially due to anxiety around performance and selection, and pressure to perform. For
example, one athlete noted that “when I was playing at the highest level, I didn't have the
greatest mental health because I was always stressed about selection and worrying and
constantly overthinking things” (Athlete E, Focus Group #2). The impact of sport-specific
factors on athlete mental health was also noted by coaches and staff, particularly in relation to
physical training intensity or volume and how that can impact athletes’ mental health. This
impact was noted as a positive, with athletes believing that physical health was linked to
mental health, and engaging in exercise was important for them to protect and/or boost their
mental health. Training load and mental health was also considered from a negative
perspective from participants, as noted by one staff member:

I think another area is probably the overall training phase and load and stress that

they're under physically. I think it no doubt has an impact on, at least their mood

states, if not their mental health. And you can see pretty clearly across full squads,

when you're in a particularly heavy block that the moods of everyone is a little bit,
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maybe potentially depressed, and just probably slightly less motivated. (Staff Y,

Focus Group #6)

As part of the discourse regarding participants’ experiences and understanding of
mental health, alcohol was a topic raised by both athletes and coaches. Athletes noted that
alcohol use could be a socialised experience. They shared insights on how sporting cultures
can create an environment whereby socialising with teammates is done in situations that
involve alcohol, and that in some sporting ecosystems alcohol use is ingrained:

Yeah, it was always the culture... you go train or compete and then you go into the

pub right after. It's just... sort of ingrained? I have vivid memories of before the

biggest race, it was like a week out and we all went to go to the pub to go over the

race plan. (Athlete C, Focus Group #1)

There is evidence that sport participation has a relationship with alcohol consumption
for athletes. In a review of literature, Lisha and Sussman (2010) found that participation in
sport for high school and college athletes was positively related to higher alcohol
consumption. The authors attributed this relationship to several possibilities: 1) athletes may
drink larger quantities of alcohol due to inherit competitiveness (e.g., to prove tolerance of
alcohol); 2) drinking as a coping mechanism for sport-related stress; 3) athletic identity and
sporting environments, influenced by perceived norms of other athletes (e.g., an athlete might
believe others drink more than them); and 4) social culture might encourage an association
between drinking alcohol and sport, such as through alcohol advertising (Lisha & Sussman,
2010). In the current study, participants did not share any perspectives on why this positive
relationship between sport participation and alcohol consumption may exist. However, their

experiences suggest that the social drinking that occurs within sports is likely to be related to
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a combination of sporting ecological systems (e.g., sporting culture) and individual athlete
factors (e.g., coping mechanism). Additionally, choosing to drink or not drink may also be
influenced by social factors outside of sporting circles, such as friends and family members
not understanding why athletes were choosing not to consume alcohol at social gatherings,

potentially leading to pressure on athletes to consume alcohol.

4.3.2 Theme 2: What is my social identity?

The participants discussed how athletes have multiple social identities, but often a
core social identity is strongly linked to their capabilities as an athlete. This theme appeared
to be linked to the different levels of Purcell et al.’s (2019) ecological framework.
Specifically, athletic identity is linked to the individual level (i.e., athlete), but seemed to be
influenced by the microsystem (i.e., how the athlete is perceived by coaches, teammates, and
support staff) and the sport itself that the athlete competes in (i.e., exosystem). Social and
athletic identity and may also be influenced by the macrosystem, specifically the media,
general public, and social media. Athletic identity is defined as “the degree to which an
individual identifies with the athlete role” (Brewer et al., 1993, p. 237). This concept of
athletic identity was discussed throughout the focus groups, by athletes and support staff,
with participants sharing their views about how athletic identity can influence athletes. For
example, Athlete B (Focus Group #1) spoke about describing themselves to other people at a
family gathering: “Everyone there was asking me, ‘So what do you do apart from [individual
sport]?’ And I was like, ‘I [compete in individual sport] ... what do you mean? I train and
race and I do uni.”” Research has indicated that an athletic identity can be helpful for athletes,
especially regarding motivation and can help athlete’s achieve optimal performances during
their career (Haslam et al., 2024; Ronkainen et al., 2016). For athletes, developing an identity
closely tied to their athletic prowess (i.e., an athletic identity) is often a normal (and perhaps

necessary) part of pursuing elite athletic endeavours. Athletic identity, however, can also
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present some downsides for athletes, as noted during the discussions by one athlete in relation
to how other people perceived them:
The people that I had surrounded myself with had come with such a high worth
opinion placed on your position, and how your dedication to the sport regardless of
your other commitments and circumstances (was all that mattered). It’s as if you
weren't there, you weren't training, you weren't a valuable person. (Athlete C, Focus

Group #1)

Another downside to athletic identity that was raised in the focus groups related to
social isolation. The impact of isolation as a consequence of pursuing elite sporting
endeavour, and the potential impact this can have on athletes’ mental health was noted by
several participants, and highlighted by support staff working with athletes:

I think, particularly for young athletes, sport in general is very isolating. Like it is

their life. So, it actually removes them from [life] outside of sport environments. And

I think sometimes that can have a really strong link to mental health as well. (Staff X,

Focus Group #6)

The athletes in this study’s focus groups discussed sacrifices they would make to
pursue their sport, and the impact that these sacrifices would have on them. Athlete B told the
focus group in this study they would sacrifice social relationships to prioritise their athletic
endeavours: “I think social relationships are generally the first thing to fall. Because sport is
the priority” (Athlete B, Focus Group #1). This theme of sacrifices in relation to social
relationships was also identified in a recent study by Haslam et al. (2024) who investigated
athletic identity during retirement. Consistent with the perspectives shared by athletes in the

current study, Haslam et al. (2024) found that many athletes often lack social connections to
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groups outside of their sport. One challenge the athletes in our study reported was that while
they identify as an athlete, many people around them may not understand the requirements of
being a high-level athlete, creating challenges in maintaining social relationships with non-
athletes. A similar failure to understanding the requirements of being a high-level athlete was
also identified in the theme 1, specifically in relation to social drinking outside of sporting
environments.

In these focus groups, the athletes discussed how they often feel they are valued only
because of what they can do as an athlete or based on their physical appearance publicly
discussed on social media:

Unfortunately, when you sort of toy [interfere] with your body and when it happens

early on in your life, it still has repercussions later in life. And there's a huge mental

side of it, too, because there's that whole aspect of comparison. And now that social
media is involved. And you know, what people think athletes should look like as

opposed to what an athlete might look like. (Athlete H, Focus Group #2)

Athletes spoke to their multiple social identities that hindered their mental health and
sleep. For instance, some athletes in this study were student-athletes, and they openly
discussed their challenges in balancing high-level athletic performance and academic
performance:

... All through high school, it had always been that I would fail or 30, 40% grade in

first semester just because it was overloaded [with sport]. I was not studying at all...

And then I’d have to make it all back in second semester to try and maintain a high

grade. It was not sustainable... I’'m overloading one semester fully with sport and then

trying to overflow the next one to make up for that. (Athlete C, Focus Group #1)
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Athlete C discussed an ‘all-or-nothing’ approach that they adopted to school and
sport, and how stressful this could be. Like many athletes, they would prioritise sport,
reinforcing their athletic identity, until it started to become problematic. Research has
demonstrated that student-athletes, particularly college students, are vulnerable to developing
mental illness(es) and symptoms, such as depression, anxiety, and stress (Cox et al., 2017;
Ryan et al., 2018; Yang et al., 2007). This vulnerability has been attributed to pressure to
excel in athletic competition and perform well academically, time commitments for sport,
trying to balance sport, academic, and social activities, pressures to perform or win, pressures
or expectations from other people (e.g., family, coaches, friends, supporters), and the
possibility of an elite or professional sporting career (Yang et al., 2007).

Another subset of athletes in this study with multiple social identities that emerged in
these focus groups was the mother-athlete. While male athletes who are fathers has been
existing for a long time in sport, in recent times there has been increased research (e.g.,
(Massey & Whitehead, 2022) and public awareness given to athletes who are mothers (e.g.,
Serena Williams, Alex Morgan, Dana Vollmer).

I would just say it was for me managing life and being, you know, a sports person

after having children. Well, in the early stages that was a challenging balance to meet.

And just now that I'm in Masters (age group sport), I have this whole group that

understand and get it, because they've been through it and been in the same situation.

But when you were the only one with children in the group, then it's much more

challenging to get that understanding and empathy from them. Although, that is not to

say they didn't try, but it's just different when you haven't done it yourself.” (Athlete

G, Focus Group #2)

102



Chapter 4 Study 2

Athlete G spoke about the challenge of being a parent-athlete when you are in a team
or squad with other athletes who are not parents. Support systems have been identified by
research as a key theme regarding mother-athletes (McGregor et al., 2024; Palmer &
Leberman, 2009). In the case of Athlete G, that support system included peers who
understood what it was like to be an athlete-parent. Just like athletes with high athletic
identities may base their entire social connections around their sport, parent-athletes may feel
greater belonging and connectedness to peers, teammates, and other personnel in the sporting

environment when they have other parent-athletes around them.

4.3.3 Theme 3: Coach(es) create the environment
Participants in the focus groups all discussed the high-performance environment or
ecosystem that elite athletes exist within, and the importance that this ecosystem has on
making athletes feel safe and supported. This theme was intimately linked to the microsystem
within Purcell et al.’s (2019) ecological framework.
Just to make sure that the athletes feel important and valued every session. And that's
what I say to all of them, because we all have our moods and our bad days and some
more severe than others. They can feel that they can talk to us, and that they also feel
welcome and safe in in the gym or in the pool or wherever. (Coach L, Focus Group

43)

As Coach L demonstrated, the coaches in the focus groups expressed a belief that they
were responsible for creating a safe, high-performance ecosystem that supported the mental
health of the athletes that they worked with. In a recent study, Henriksen et al. (2025)
proposed that coaches are ‘architects’ of high-performance sport ecosystems, responsible for
designing, building, and maintaining such an environment. The idea of coach as architect of

the sport ecosystem are consistent with the theme generated in this study, that coaches create
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the sporting ecosystem. As part of creating the high-performance sporting ecosystem, the

coaches interviewed in these focus groups in this study recognised that in order to create a

safe environment, they had to understand their athletes as people, not merely as athletes.
There are times when an athlete uses this [training] as an escape from their problems,
so it doesn’t show here. Which is why you need to know your athletes, know who
they are and what they are, what they are doing, what they are thinking. You can’t just

train them and forget about them. (Coach M, Focus Group #5)

I always try to make a point with our athletes, just asking them about their family.
Brother, sisters. What do they do? What do their parents do? What their home is like?

What do they do for fun? It helps build their trust. (Coach O, Focus Group #5)

The coaches in these focus groups discussed how they created safe sporting
ecosystems for their athletes. Walton et al. (2024) recently proposed a theoretically informed
model of psychological safety and mental health in elite sport. This model recognises that
enhanced athlete mental health is the result of attitudes, behaviours, and embedded support
within sporting ecosystems, whereby mental health issues are normalised, athletes are able to
be authentically themselves, and help-seeking behaviour is promoted (Walton et al., 2024). It
was evident in the discussions with the coaches in the focus groups that they had created
psychologically safe sporting ecosystems for their athletes.

Through the creation of psychologically safe sporting ecosystems that the coaches
demonstrated, it was very apparent how much the coaches cared about their athletes. This
caring role was evident in the conversations they would have with their athletes, especially in
showing interest in the athletes about aspects of the athletes’ lives not related to sport.

Henriksen et al. (2025) found that the Danish Olympic coaches in their study consistently
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emphasised that the athletes they coached are people first, and athletes second. Again, this
coaching approach is consistent with what the coaches in the current study demonstrated.
Further, there appears to be consistency across the two studies that this person-centred
approach to coaching is essential to help athletes thrive and consistently perform at their best.
In our study, the coaches appeared to value trust and respect and intentionally created
an ecosystem that would foster these values. Athletes and coaches described their coach-
athlete relationships, and how beneficial athletes found this relationship when the athlete
understood that their coach cared about them deeply. This care included knowing that
coaches can be a source of support that the athlete to confide in when they needed.
Additionally, coaches felt that part of creating an effective high-performance ecosystem was
to encourage autonomy and promote agency within the athletes that they coached.
Developing this athlete agency included preparing young athletes for life as an elite athlete,
as well as preparing them for life beyond sport.
By the time they leave here, they already do more for themselves here than they do at
home. They have to set their own alarm, get themselves up on time, have breakfast.
They don’t do what they would at home. They do way more here... When they leave

here they are going to start adulthood. (Coach M, Focus Group #5)

As part of this considerate approach, coaches were invested to create sporting
ecosystems that encouraged athletes to socialise with one another outside of their sporting
commitments, to build camaraderie and cohesion. There were noted downsides that can
occur, however, particularly when this socialising involved alcohol use:

Grog [alcohol]. Team sport, I'm fairly interested in our teams doing things together.

You know, playing the game, women, men, and then go and have a meal together. On

the other hand, I think some of those evenings... some... I don’t want to sound
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callous when I say this, but some mental health complaints could probably be due to

being hungover. (Coach J, Focus Group #3)

As was noted in Theme 1, alcohol was a topic that was organically generated by
participants in the focus groups. The point prevalence of alcohol use disorder was 4.8% for
Australian elite/pre-elite athletes in Study 1 of this thesis., while alcohol misuse has been
reported in 19% of athletes, according to a meta-analysis of the occurrence of mental illness
and subthreshold symptoms athletes experience (Gouttebarge et al., 2019). Understanding
cultural norms regarding alcohol use in sport is necessary to help generate constructive
change where required. Educating athletes and coaches about the benefits and risks of alcohol
use, including potential impacts on mental health and sleep, may be worthwhile. Coaches and
staff ought to also consider the sporting ecosystem and how they can create cohesive and
vibrant sporting cultures where athletes enjoy one another’s company but do so in ways that
do not facilitate alcohol use. One such example could be hosting team gatherings at venues
where alcohol is not present.

A downside of coaches taking agency to create the sporting ecosystem was that an
ecosystem that lacked care has a detrimental effect on the athlete. Some athletes expressed
their feelings towards challenging ecosystems, and in particular coaches, that they described
as foxic, that appeared to detrimentally impact them. These sporting ecosystems appeared to
be consistent with Walton et al.’s (2024) illustration of a psychologically unsafe environment
in elite sport. In our study, for example, Athlete F (Focus Group #2) described how they
didn’t feel safe in their sporting ecosystem at one stage, saying “the environment was the
other issue. The environment was very competitive, not exactly comfortable, and yeah very

toxic if [ must be honest.” This idea of toxicity was also described by another athlete:
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We had quite a toxic coach at one point, that was earlier. Definitely not players at all.
Like your players would always be your biggest support network. But it was
interesting just the kind of comments that naturally people would end up saying
because of, like, a flow on effect of what coaches would kind of say. (Athlete H,

Focus Group #2)

Athletes also spoke about their experiences of toxic coaches and consequent sporting

ecosystems, and how this had a significant impact on their body image. For example:

4.3.4

Another thing that kind of didn't support too good a mental health in the national
program back in the day, was the element of body composition and things like that.
But they've definitely addressed that more recently. I think they've removed the aspect
of having skin folds and, yeah, weight [measurement and targets] and things like that.

(Athlete F, Focus Group #2)

Theme 4: My environment defines my sleep

Participants in the focus groups identified that sleep is essential for athletes. This

theme appeared to be largely related to the individual (i.e., athlete) and microsystem (i.e.,

coaches and support staff) based on Purcell et al.’s (2019) ecological framework. All

participants in the focus groups highlighted how important sleep is for physical recovery and

athletic performance:

Sleep can affect your motivation. Your... excitement levels, your competitive levels,
your reaction times, your injury and illness status. I think it plays such a big role, and
[ actually don't think people realise how much sleep can affect them. (Staff X, Focus

Group #6)
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As well as recognition that sleep is important for physical recovery and athletic
performance, participants in this study understood that there is a relationship between mental
health and sleep, and that this relationship is important for athletes. How the participants
made sense of this bi-directional relationship, however, varied across the focus groups.
Several athletes felt that their mental health had more of an impact on their sleep, rather than
their sleep impacting their mental health. In contrast, coaches and staff tended to view sleep
as having a bigger impact on mental health. All participants recognised that prolonged nights
of poor sleep were impactful for athletes’ training and competition performances, reinforcing
the link between sleep and physical functioning. Coaches and staff felt that athletes could still
perform with one night of inadequate sleep (e.g., the night before a competition). There was a
sense from the coaches and staff in the focus groups that this message needed to be better
educated to athletes, to help them understand their sleep needs and potentially reduce sleep
anxiety related to competition performance. There was also a recognition that there is
education on sleep provided to athletes, but perhaps this education does not go far enough,
particularly for younger and developing athletes:

Because sleep, particularly in younger athletes, if we're talking specifically about

athletes, it could be the first thing that they are happy to give up. And so that's why

that education piece is so important. I think in elite athletes that are older, wiser, quite
mature in their training age, realise the importance of it and actually are really good at
getting enough sleep. But I think in younger athletes, yeah, it's a massive problem.

(Staff X, Focus Group #6)

One of the challenges to achieving regular, adequate, good quality sleep discussed in

the focus groups was in relation to athlete’s schedules, in particular training times. Some

participants recognised that at times the sports that they worked within would have an impact
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on athlete’s sleep. These perspectives suggested that ‘my environment defines my sleep’ was
also linked to the exosystem (i.e., sport) and macrosystem (i.e., National Sporting
Organisation) from Purcell et al.’s (2019) ecological framework. One support staffer
observed that “I don’t think a lot of coaches or people informing on training scheduling
understand that as well. I think that's a piece that's completely missing is that young athletes
are tending towards more of that later chronotype” (Staff X, Focus Group #6). Athletes
expressed frustration at how training schedules might be arranged, and how hard it would be
for them to achieve a consistent sleep schedule:
Sleep can be improved in athletes by having training times not super early and not
super late in the day. I struggled to get good sleep after a late-night session finishing
at 9.30pm because I’m so wired from training. Similarly, if I had to get up at Sam for
training I’d get alarm anxiety and not be able to sleep for fear of missing the alarm.

(Athlete H, Focus Group #5)

Competition schedules and training times are known factors that can disrupt athlete’s
sleep, impairing sleep quality and/or sleep duration (Gupta et al., 2017; Sargent, 2016;
Sargent, Lastella, et al., 2014). As noted above by Staff X, a key consideration for the
scheduling of training times is providing education to coaches and staff organising training
sessions about the benefits of consistent sleep, and how training schedules (especially if
inconsistent) can be disruptive for athletes. This is particularly true for young athletes who
naturally have a later chronotype yet are often forced to wake early to attend training
sessions, which research has shown significantly impairs adolescent athletes’ sleep duration
(Steenekamp et al., 2021).

In addition to training schedules, additional barriers to consistent sleep (i.e., adequate

duration and high quality) experienced by athletes are related to environmental factors
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outside of their sporting ecosystem. The transition into parenthood was identified as one such
factor:
So, whether it's a new parent, mother, father, you know, having children impacts
people’s sleep. I think that that's a really important point I do want to make is that
often we're not in as much of control of our sleep as we as practitioners assume. (Staff
W, Focus Group #4)
Our athletes are busy, often they aren't just training, and they have to fit in work
and/or school and/or university and all of the other life commitments. What I often
see is sleep as being forgotten at the bottom. You know I need to tick everything else
off my list and then the sleep is what's left. And often the hours in the day, you know,
we're all time poor that the hours in the day just run out and sleep is what gets

compromised. (Staff U, Focus Group #4)

The quotes above from Staff W and Staff U demonstrate the dual or multiple
identities that athletes can hold. Understanding these different identities is critical for coaches
and support staff working in Australian high-performance sporting ecosystems, as it
emphasises that tailored and flexible approaches to sleep education, for example, are required
to capture the unique experience(s) that each athlete brings to the sporting ecosystem.

Even though participants in the focus groups in this study considered that the sporting
ecosystem defines an athletes’ sleep, some of the athletes discussed strategies that they had
learned or adopted to help them get adequate sleep, even when the sporting ecosystem did not
support their sleep needs. Related to Theme 2 and athletes’ social identity, athletes
considered their sporting ecosystem and how they perceived that they needed to take agency
or ownership over many aspects of their athletic life within their ecosystem, including

implementing behaviours that would support their sleep and/or mental health. For example,
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one athlete described the strategies they had adopted, seemingly without external
intervention, to help them with their own sleep:
I think it’s also about being really strict with yourself about when you go to bed.
Because I know when I was at school, I found myself wasting hours on my phone
before I went to bed, even though I knew I was getting up at 4.30am the next
morning... One thing that has helped me is that I have turned off notifications on my

phone after 8.30pm. I think our phones are our worst enemy! (Athlete B, Focus Group

#1)

4.3.5 Theme 5: What support do I [athletes] have and what support do I need?

Participants in this study’s focus groups identified that known barriers to mental
health support, including stigma and help-seeking behaviours, persist in sport despite
advancements made in this area. This theme appeared to be linked across all four levels of
Purcell et al.’s (2019) ecological framework. Support-seeking and support availability is
related to the individual athlete (i.e., willingness to seek support); microsystem (i.e., coaches
and staff creating a psychologically safe environment and encouraging support seeking);
exosystem (i.e., culture of a specific sport related to support-seeking or not); and the
macrosystem (i.e., support and resources made available/not available by a National Sporting
Organisation). Consistent with this theme conceptualisation related to the ecological
framework, one staff member noted that there are different factors that influence support
seeking; “I think the culture of accessing support is definitely changing, but that still is a
barrier in some ways. People don't want to be seen to be asking for help or accessing help”
(Staff X, Focus Group #6). This perspective on stigma associated with mental health in sport
was also shared by other participants in the focus group:

Probably understanding, I guess debunking the myth that it’s just from the neck up.

That it’s directly going to impact performance, and you don’t necessarily have to be
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troubled or in a situation where you are compromised to reap the benefits of it.

(Coach J, Focus Group #3)

Coach J highlighted how although support services exist for athletes, particularly in
areas such as sport psychology, athletes may not always understand how or when to utilise
such support. This was a recurring theme in the focus groups, with participants agreeing that
being proactive regarding accessing support services was the best approach but noted that
this is often not how services are accessed. For instance, one staff member noted that “I think
sometimes the times when athletes probably could most use some extra support are the times
they might be less likely to look for that support” (Staff Y, Focus Group #6). This proactive
approach to engaging with sport psychology was encouraged by the coaches, who seemed to
understand how beneficial it could be for athletes. Coaches were keen for athletes to work
with sport psychology practitioners to help them with both sport performance (e.g.,
performing under pressure) and non-sport performance related matters (e.g., interpersonal
difficulties outside of the sporting environment). For example, Coach J stated “I would just
like them to use them more, personally. I think sometimes you can ... it becomes a
reactionary thing. I would much rather that they be proactive and get ahead of things” (Coach
J, Focus Group #3).

One barrier that could have contributed to athletes not utilising support services is
through the sporting clubs and organisations that they compete with not connecting athletes
with specific support services. Athletes felt that sporting clubs and organisations were more
receptive to raising awareness and promoting mental health, such as through partnerships
with charity/community organisations, and some sporting clubs and organisations offered
mental health first aid training. Despite promoting the importance of mental health, athletes

felt that often their sporting clubs/organisations did not do a good job of providing referral
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pathways for athletes to seek support when required. This meant that some athletes did not
know how and where to access available support services.

Consideration was also given that when support services for sleep are available,
athletes may be more inclined to use those services compared to seeking mental health
support, potentially due to stigma or a lack of mental health awareness.

Everyone feels like sleep is a quick fix. Whereas, I think maybe mental health is seen

like a bigger problem. Like, a lot of people are like ‘I'm not getting enough sleep’,

without realising that that actually takes a really long time to retrain your body. (Staff

X, Focus Group #6)

Different levels of support access depending on level of competition athletes are
competing at, creating inequity within sporting ecosystems, was a major barrier identified by
participants to support structures available to athletes. For instance, athletes understood that
they did have access to support structures within their sporting ecosystems to help with their
mental health, but that these support structures were only available to athletes competing at
the highest levels of competition. This barrier within the sporting ecosystem was considered
in relation to the different employment models that psychologists working in sport are
engaged in, and how often psychologists are not embedded in the daily training environment,
creating an additional layer of barriers to accessing support when required.

We’ve got one part-time psych. If for example, we had three people in crisis. I’'m not

sure how they would deal with it. And where do we go next? I’ve always had that

concern, ‘what if the worst-case scenario comes up?’ (Coach M, Focus Group #5)

One support issue raised in the focus groups was within the sport science and sports

medicine team related to lack of role clarity and scope of practice when monitoring athletes’
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sleep and providing necessary interventions. As noted by one participant, “one challenge I do
see is whose role is sleep? Because at times there's the doctor, the psychologist, and the
recovery physiologist and sleep sits in their wheelhouse. But whose job is it?” (Staff W,
Focus Group #4). While sleep is increasingly becoming an important topic in sport, it may
not always be clear in sporting ecosystems who is monitoring athletes’ sleep and providing
intervention or support when required. This evidence does suggest that at times, sleep may
fall through the cracks in terms of athlete health and performance, as all practitioners assume

that one another is overseeing sleep, when in fact, no one is overseeing sleep.

4.3.6 Theme 6: You monitor my wellbeing... but what happens with my data?

A key discussion points raised by participants in all the focus groups was the
monitoring of athletes, in particular training loads, wellness measures including mood states,
and sleep. This theme linked across different levels in Purcell et al.’s (2019) ecological
framework. Specifically, it related closely to the microsystem (i.e., coaches and support staff
monitoring athletes), but was also related to the individual athlete (i.e., if they owned a sleep
tracking watch/device) and the macrosystem (i.e., National Sporting Organisations may
mandate the monitoring of athletes’ sleep and wellbeing). Coaches and support staff in the
focus groups highlighted the benefits of monitoring athletes training loads and discussed how
routinely monitoring their athletes provides them with data they can use to intervene when
required, such as if an athlete is consistently reporting inadequate sleep quality and/or
quantity. Staff Y (Focus Group #6) felt that athlete monitoring could be used as “a
conversation starter with the athlete if they have any trends that are changing in (measures
like) sleep or soreness.” The monitoring of athletes, in particular training loads, wellness
measures, and sleep, is common practice in modern high-performance sport, as evidenced by
the focus group discussions in this study. A survey conducted in 2019 found that almost half

of coaches, and two-thirds of support staff working in high-performance sport in Australia
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monitored their athletes’ sleep, with 75% using sleep diaries and over 20% using wearable
devices (Miles et al., 2019). Sport scientists regard athlete monitoring to be essential to
manage their training loads, determine if athletes are adapting to their training program,
assess fatigue and recovery, and reduce the likelihood of injury and illness (Bourdon et al.,
2017).

Although athlete monitoring is common practice in Australian high-performance
sport, and the data generated can be beneficial for athletes and support staff, support staff in
the focus groups stressed that athlete monitoring can be detrimental to athletes. Staff W
(Focus Group #4) noted how monitoring athletes is a “double-edged sword. Because more
information is power, but it can be harmful too.” Support staff in the focus groups
emphasised that for athlete monitoring to be effective, it was important to have honest
conversations with athletes about why specific data is being collected, and how that data will
be used. For example, a coach acknowledged that another aspect of meaningful athlete
monitoring is ensuring the monitoring is conducted in an environment where the athletes feel
safe: “We definitely had some who didn't wear it [sleep tracking device] because they were
afraid that we were going to find out [that they weren’t sleeping enough] ” (Coach M, Focus
Group #5)”. Although not discussed explicitly in the focus groups, there was a sense through
the discussions with coaches that they perceived athletes might feel like their data collected
via monitoring would be negatively used against them, such as with team selection.

Another consideration discussed in these focus groups relating to meaningful athlete
monitoring is the use of wearable and nearable technologies, often referred to as consumer
sleep technologies (Trabelsi et al., 2023). There has been a proliferation of sleep tracking
devices developed over the past 10-15 years (e.g., Fitbit, Whoop, Garmin, Apple Watch), and
reflecting growing use in the general population, increasing numbers of athletes are using

them or being asked to use them (Driller et al., 2023; Trabelsi et al., 2023). While consumer
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sleep technologies and other forms of sleep tracking devices can be useful (Chinoy et al.,

2021), their use can also be problematic.
I think wearables is a big one. Every second person has a watch/device that syncs
their sleep, they sleep in it. There's some good stuff you can get out of it. But I think
learning how to use that data is really important, and how that data can influence your
day is really important. Because, you know, we've had some horror stories of athletes
listening to their device on competition days. It just doesn't go well. So, that heavy
reliance on something else telling you how you slept [can be challenging]. (Staff X,

Focus Group #6)

One challenge with athletes using consumer sleep technologies is that they can lead to
an overestimation of total sleep time and sleep efficiency and an underestimation of wake
time (Chinoy et al., 2021). These inaccuracies could be particularly problematic as they
minimise subjective experience and quality of sleep, creating over-reliance on the device and
creating anxiety and self-doubt, which can further disturb sleep:

I stopped wearing mine. I would wake up in the middle of the night and check to see

how my sleep was going. Whether you would say it’s competitive or not, but if my

sleep score was low, I’d be annoyed with myself (Coach M, Focus Group #5).

Coach M is describing orthosomnia, a term defined by Baron et al. (2017), describing
a preoccupation with improving or perfecting one’s wearable sleep data. Orthosomnia is a
societal phenomenon (Jahrami et al., 2023), unlike insomnia, a diagnosable sleep disorder,
and research into orthosomnia is still in its infancy. Behaviours associated with orthosomnia
include preoccupation with sleep tracker data, frequent checking of the sleep tracker, and

anxiety about disconnection from the technology (Jahrami et al., 2023) In this particular
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focus group, Coach M is describing his own personal experience with orthosomnia, while
Coach O acknowledges that the tracking of athlete sleep can create competition amongst
athletes about who can sleep the best. Although athletes in the focus groups did not explicitly
discuss experiencing orthosomnia, it is possible that athlete monitoring without appropriate

support could create orthosomnia.

4.4 General Discussion

This study explored the Australian high-performance sporting ecosystem and the lived
experiences from athletes, coaches, and support staff. How these individuals understand and
view mental health, the relationship between mental health and sleep, and how this
relationship may affect athletic performance. Barriers and facilitators within the Australian
high-performance sporting ecosystem to mental health and sleep experienced by athletes as
perceived by athletes, coaches, and support staff were identified within this study. To the best
of our knowledge, this is the first study that qualitatively explored perspectives from athletes,
coaches, and support staff on mental health and sleep in elite athletes. Identifying six primary
themes: 1) what is my experience and understanding of mental health?; 2) what is my social
identity?; 3) coach(es) create the environment; 4) my environment defines my sleep; 5) what
supports do I [athletes] have?; and 6) you monitor my wellbeing... but what happens with my
data?

In line with the ecological framework adapted by Purcell et al. (2019) for
understanding elite athlete mental health, this study sought to understand the sporting
ecosystem by exploring the subjective experiences from athletes, coaches, and support staff
regarding mental health and sleep. This study focused on the microsystem of high-
performance sport that athletes exist within, as well as the unique experiences athletes have at
an individual level. Across all focus groups, participants experienced mental health to be a

balanced state, with resilience a key consideration for good mental health that was identified
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in Theme 1 of understanding mental health. Participants believed that physical health was
linked to mental health, and athletes felt that engaging in exercise was important for them to
protect and/or boost their mental health. Athletes felt that mental health and athletic
performance were inextricably linked, especially due to anxiety around performance and
selection, and pressure to perform. Social identity (i.e. Theme 2), including athletic identity,
was regarded by athletes as both a barrier and a facilitator to their mental health. Despite
advancements in awareness of athlete mental health (e.g., Reardon et al., 2019; Schinke et al.,
2024), participants in this study noted that stigma and shame about mental health persist in
high-performance sporting environments, and this can be a barrier for athletes to access
support. We echo the recommendation from Prior et al. (2024) for high-performance
ecosystems to be more open to discussing mental health and illness, and believe that this may
help to reduce stigma, encourage athletes to be more open about their mental health, and seek
appropriate support when required. A research implication stemming from this study is the
need for greater understanding of barriers to athletes accessing mental health support, and
build upon the existing knowledge in this space (e.g., Gulliver et al., 2012).

Coaches regarded themselves as the key agents in creating supportive high-
performance ecosystems was a notable theme that emerged in this study (i.e., Theme 3). A
key consideration for ongoing coach education is on teaching coaches how to create a
psychologically safe environment, and providing them with the necessary skills, knowledge,
and resources to make safe sporting environments. Further, this study has identified a need
for staff working in high-performance sport to understand the importance of adequate sleep
duration and quality for athletes (i.e., Theme 4), and how their programming of training
schedules and training loads, such as training intensity and volume, can impact athletes’
sleep. Sargent et al. (2021) recommended that to help maximise athletes’ sleep durations,

morning training session starting times should be delayed where possible, and/or reduce the
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number of early morning training sessions each week to ensure opportunities for athletes to
attain adequate sleep durations and/or quality. These recommendations are supported by the
perspectives from participants in this study. By providing access to education about sleep to
athletes, coaches, and support staff, sporting environments can become more conducive to
supporting optimal sleep for athletes if morning training sessions can be delayed and/or
required less frequently than at the present time. Future research should also look to assess
the potential benefits to performance of delaying early morning training sessions (e.g.,
commencing training at 8am instead of 6am), and therefore allowing athletes more time to
sleep before they are required to train. Of course, any potential changes to morning training
session start times would need to consider other commitments athletes may have outside of
their sport such as work, university, or school.

A practical clinical implication arising from Theme’s 4 and 5 in this study concerns
the support staff working with elite athletes and the need to clearly identify personnel
responsible for overseeing sleep monitoring and education in athletes. Such role clarity is
necessary so that athlete monitoring becomes more meaningful and actionable. Many support
staff are likely to have a broad knowledge of sleep. However, blurred boundaries and lack of
clarity about which sport science discipline sleep falls under — physiology, psychology, sport
science, sports medicine— are partially to be blamed for overlooking athlete’s sleep quality
and duration at the detriment of athletic performance and devaluing the purpose of athlete
monitoring. Support staff should work collaboratively when it comes to sleep and ensure that
one member of staff takes responsibility for educating athletes about sleep. Ideally, these
personnel should have training in sleep education so they can provide strategies to athletes
when required. Failing this, we would recommend high-performance sport to have referral
pathways and support mechanisms available so that athletes’ can receive appropriate sleep

interventions when their monitoring indicates.
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Across all focus groups, there seemed to be a consensus that while good support
structures now exist to support athletes’ mental health, sleep can sometimes be overlooked
(i.e. Theme 5). Participants considered sleep education to be a valuable resource and thus, it
should be provided to athletes and coaches, along with strategies and tools to help support
athletes’ sleep quality and quantity. Consequently, sleep was regarded as a perceived priority
for intervention based on these focus groups discussions. Although participants felt that the
sporting environment was influential in defining athletes sleep (i.e., Theme 4), participants
felt that athletes needed to be equipped with more strategies and support to help with their
sleep, rather than intervening at a broader ecosystem level. It was recognised that the sporting
ecosystem has natural barriers to athletes’ sleep (e.g., infrastructure availability for training
session times), and that these barriers may be difficult, and in some instances, not possible to
change. But by empowering athletes with sleep education and strategies, they could make
changes at an individual level to help support their sleep needs within the broader sporting
ecosystem that they experience.

Theme 6 revealed a clinical implication about the use of wearable devices and
monitoring processes with athletes, and what do we do with athlete’s monitoring and data.
While monitoring athletes training loads, physical health status, sleep, recovery, mood states,
stress, and other wellness metrics is common practice in high-performance sport (Bourdon et
al., 2017), this study highlights the potential downsides of athlete monitoring. It is important
that athletes understand why their information is being collected, and what that information
will be used for. Additionally, staff must be aware that while monitoring and measuring
athlete data has many benefits, it can create distress for athletes if not managed correctly. We
would urge caution with athlete monitoring and recommend that monitoring is conducted by

an appropriate expert with clear and ongoing communication with athletes.
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As this is the first study, to our knowledge, that has qualitatively explored the sporting
ecosystem and the perspectives on mental health and sleep, further research is needed to
capture perspectives from elite athletes from different sports, competitive levels, and cultures
for a more enriched understanding of the sporting ecosystem. Research is needed to better
understand athletes’ experiences of sleep, especially regarding identified risk factors and
sleep behaviours to better support athletes, coaches, and staff within the sporting ecosystems
to optimise their health and wellbeing. This sport ecosystem information is fundamentally
important to inform sleep education in sport, as well as developing targeted interventions to
improve sleep and change behaviours within the sporting ecosystems to better support

athletes.

4.4.1 Strengths and Limitations

Strengths of this study include that this is the first study, to our knowledge, that has
qualitatively explored the sporting ecosystem and the perspectives on mental health and sleep
from athletes, coaches, and support staff. The exploratory approach to the focus groups
through semi structured interview questions strengthens this study as it allowed participant
discussion to generate themes that were not influenced by previous theory (Nyumba et al.,
2018). Participants were able to discuss ideas they believed relevant to the topic, which
created richness in the data generated by these focus groups. The adherence to Big Q
Qualitative research through our use of reflexive thematic analysis, and embracing researcher
subjectivity in this study we feel is another strength (Braun & and Clarke, 2023).
Additionally, the participants recruited across multiple focus groups have a diverse range of
backgrounds and experiences, including different professions, which we believe is a strength
of this study and helps to understand the sporting ecosystem.

A limitation of this study is the sample size of only nine athletes recruited over more

than 18 months, along with the PhD research time constraints, means that the athlete
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perspectives in this study may be narrower than expected within the Australian high-
performance sporting ecosystem. In particular, the lengthy duration of the participant
recruitment means that the researcher’s and participants’ perspectives on mental health and
sleep will have evolved over time, and the focus groups may not have been able to capture
this evolution. Ideally, future research would capture perspectives in a shorter time frame
than we did in this study.

In our study, we were able to recruit one Para athlete. We acknowledge that their
perspectives may differ from those in other sports, competitions, cultures and countries, with
unique perspectives potentially emerging from the experience of Para athletes. Future
research should look at diverse sporting ecosystems and explore by including more diverse
athletes such as Para athletes, as well as athletes from different sports, competition levels, and
cultures. Qualitative research would be especially valuable with these populations to
understand their perspectives on barriers and facilitators to mental health and sleep across our
entire sporting ecosystem.

This study captured perspectives from a variety of support staff in the focus groups,
such as physiotherapy, physiology, sports dietetics/nutrition, sport science, and strength and
conditioning. However, no sports doctors/physicians, for instance, were able to be recruited
to participate in the focus groups. As these professionals hold important positions within the
performance services team that supports elite athletes (Speed, 2013), it would be valuable for
future research to investigate their perspectives on mental health and sleep, and what support
structures they would like to see made available for athletes to help protect and promote
mental health and sleep to optimise the sporting ecosystem.

A further limitation of this study is that in one focus group, participants all knew each
other and appeared to operate in a social hierarchy according to the seniority of their

experience within the focus group. This social hierarchy meant that the focus group
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discussion was dominated by a couple of participants, with other participants not contributing
many ideas. To overcome the potential challenges of this situation, the research team did
invite all participants from this focus group to provide individual views on the focus group
questions after the focus group was conducted. No participants took the research team up on
this offer.

This study’s data analysis employed reflexivity, a process of critical reflection,
whereby a researcher reflects on how their professional, personal, and theoretical
assumptions and their chosen research design influences the knowledge they produce within
the research process (Braun & Clarke, 2022). As with all qualitative interpretative research,
the findings are limited by the positionality of the research team and consequently, different
researchers may uncover alternative meanings from the data (Jones et al., 2021). It is
acknowledged that the findings of this study are influenced on the positionality of the
research team and that all the authors come from a sport science background, one author
conducted all the focus groups and data analysis, and their background in sport and exercise

psychology will have influenced the interpretation of the data.

4.4.2 Conclusion

Athletes, coaches, and support staff in high-performance sport understand that mental
health and sleep have a strong and bi-directional relationship that has important implications
for optimal athletic performance in the sporting ecosystem. Identified barriers to mental
health and sleep include social identity, sporting environments, stigma regarding help
seeking, limited access to support, and training schedules. Identified facilitators to mental
health and sleep include social identity, caring coaches, and accessible and knowledgeable
support staff. High-performance sporting ecosystems needs to continue to reduce barries to
mental health support and be more supportive and inclusive of athletes experiencing mental

illness and symptoms. Greater education for coaches, administrators, support staff, and
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athletes is also needed about sleep and strategies that can help promote optimal sleep for

athletes.
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Chapter 5 Bridging Statement

The second overarching aim of this thesis was to identify, design, implement, and
evaluate the effectiveness of a pilot intervention aimed at improving athlete’s sleep and/or
mental health. The intervention identified that was informed by the findings of Study 1 and 2,
was Cognitive Behavioural Therapy for Insomnia (CBT-I) intervention to improve athlete
sleep and was piloted in this thesis. This overarching aim was investigated across two
separate studies (Study 2 and Study 3), and this chapter presents the findings of the third
study (Study 3) in this thesis.

Findings from Study 1 (see Chapter 3) revealed that one in ten Australian elite/pre-
elite athletes met diagnostic criteria for at least one mental illness, while one in five athletes
reported subthreshold symptoms of mental illness. Athletes who reported mental illness and
symptomology were twice as likely to report poor sleep quality. After confirming that a
relationship between mental health and sleep exists in elite athletes in Study 1, Study 2 (see
Chapter 4) then explored subjective experiences from athletes, coaches, and support staff
regarding athletes’ mental health and sleep in the sporting ecosystem. In Study 2, six themes
were generated based on the focus group discussions with athletes, coaches, and support staff.
Participants in Study 2 noted that mental health and sleep can detrimentally impact athletic
performance, and that strong but complex relationships exist between physical health, mental
health, and sleep within the Australian high-performance sporting ecosystem. Specifically,
participants shared their experiences and understandings of mental health within the
Australian high-performance sporting ecosystem (Theme 1). Theme 2 was related to athletes’

social identities, and how an athletic identity can help and hinder athletes. There was also
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discussion about athletes holding multiple social identities, including mother-athletes and
student-athletes, and how these athletes would manage these different social identities.

In Study 2, interviewed coaches believed that they were responsible for creating the
high-performance sporting microsystem (Theme 3), and demonstrated a high level of
psychological safety when discussing how they created these microsystems. Participants in
Study 2 shared their perspectives and understanding of mental health as it relates to athletes
and felt that athletes’ sleep quality and duration was defined by the sporting ecosystem
(Theme 4). Despite the apparent influence of the sporting ecosystem on athletes’ sleep,
interviewed athletes discussed taking agency over their own behaviour, particularly in
relation to sleep, and that this agency could help them to thrive in the sporting microsystem.
There was also a recognition that there is education on sleep provided to athletes, but perhaps
this education does not go far enough, particularly for younger and developing athletes, and
practical strategies need to be provided alongside athlete-specific education.

Participants in Study 2 shared their perspectives on the athlete support structures
available in Australian high-performance sport, and there seemed to be a consensus that while
good support structures now exist to support athletes’ mental health, sleep can sometimes be
overlooked (Theme 5). Participants considered sleep education to be a valuable resource and
thus, it should be provided to athletes and coaches, along with strategies and tools to help
support athletes’ sleep quality and quantity. Consequently, sleep was regarded as a perceived
priority based on the author’s reflexive thematic analysis in Study 2 of the focus groups
discussions.

Lastly, participants in the focus groups discussed athlete monitoring (Theme 6), and
the use of measures both within the sporting ecosystem and externally (i.e., private use) of

devices such as consumer sleep technologies to monitor sleep, wellness, and training. It was
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recognised that while athlete monitoring is valuable, caution must be exercised with the
monitoring, so athletes understand what is being monitored and why it is being monitored.

Based on the findings from the reflexive thematic analysis in Chapter 4, a Cognitive
Behavioural Therapy for Insomnia (CBT-I) intervention was adapted specifically for athletes’
and designed to improve athlete’s sleep characteristics. CBT-I was chosen as an appropriate
intervention because it equips athletes with skills and tools that they can use within their
sporting environments. Additionally, using CBT-I with athletes addresses an identified
research gap as although it is the gold-standard psychological intervention for improving
sleep characteristics quality, CBT-I has not yet been investigated as an intervention in
athletes. This CBT-I intervention was designed to help improve athletes’ sleep quality as the
primary outcome.

My roles in this manuscript were as first author and included concept/research design,
data collection, analysis and interpretation of data, writing/editing/reviewing manuscript, and

taking responsibility for the integrity of the work from inception to published work.
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Chapter 5 Using Cognitive Behavioural Therapy for Insomnia (CBT-I)
to improve athlete sleep:

A pilot sleep intervention study

5.1 Introduction

Increasingly, sleep is being recognised as a critical component for athlete
performance, recovery, and mental health (Charest & Grandner, 2022; Walsh et al., 2021).
The restorative effects of sleep mean it is regarded by athletes and coaches as one of the best
recovery strategies for athletes (Halson, 2013; Roberts et al., 2019; Vitale et al., 2019). Sleep
is important for physiological and psychological functions that are of critical importance for
elite athletes, including physical performance, cognitive functioning, metabolic functioning,
pain perception, memory, learning, immune system functioning, increased production of
growth hormone, and regulation of mood states (Halson, 2008; Halson, 2014; Halson &
Juliff, 2017; O'Donnell et al., 2018; Samuels, 2009). Developing and establishing the efficacy
of sleep interventions to improve and optimise sleep in elite athletes is of considerable
interest to researchers and practitioners to optimise athlete performance and wellbeing.

Sleep is characterised by two primary dimensions — quality and quantity. Quantity
refers to the amount sleep someone attains, and for the general population, the recommended
guidelines are 7-9 hours per night (Hirshkowitz et al., 2015). Sleep quality is defined as an
“individual’s self-satisfaction with all aspects of the sleep experience” (Nelson et al., 2022),
p. 149) and is comprised of four attributes: how much time in bed is spent asleep (sleep
efficiency), how long it takes to fall asleep (sleep latency), total sleep time (sleep duration),
and how much time is spent awake after initial sleep onset (wake after sleep onset; Nelson et
al., 2022). In regards to sleep quantity, elite athletes often report insufficient sleep quantity

(i.e., <7 hours per night; Roberts et al., 2019), when compared to the general population and
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recommended guidelines include 7-9 hours of sleep per night (Sargent, Lastella, et al., 2014;
Sargent et al., 2021). With respect to sleep quality, recent evidence has demonstrated that
more than half of athletes report poor sleep quality (Halson, Johnston, et al., 2022). Poor
sleep quality is associated with numerous adverse health outcomes, including daytime
sleepiness and dysfunction, fatigue, and altered mood (Nelson et al., 2022), all of which may
have detrimental effects on an elite athlete.

There is now substantial evidence that elite athletes are susceptible to inadequate
sleep quantity and/or quality (Walsh et al., 2021), and this susceptibility is heightened due to
a combination of sport-specific (e.g., competition) and non-sport (e.g., mental illness and
symptoms — see Study 1). Sport-specific factors that are associated with poor sleep quality in
athletes include early morning training sessions (Sargent, Halson, et al., 2014), anxiety about
an upcoming competition (Erlacher et al., 2011; Juliff et al., 2015), travel demands (Fowler et
al., 2015; Fowler et al., 2017), high training loads (Dumortier et al., 2018; Kolling et al.,
2016), and nighttime competition (Fullagar et al., 2016; Nedelec et al., 2019). Non-sport
demands can also contribute to poor sleep quality for athletes, such as caffeine use, family
commitments, social demands, and work/study commitments (Walsh et al., 2021). In the
general population, alcohol use is a known risk factor for sleep disturbances and insomnia
(Chakravorty et al., 2016), and alcohol misuse is common for athletes (Gouttebarge et al.,
2019), indicating a potential area of education for athletes about sleep and alcohol use.
Understanding the sporting ecosystem influence on sleep and mental health, Study 2
highlighted the coach and staff recognition that education on sleep should be provided to
athletes, but perhaps this sleep education currently does not go far enough, particularly for
younger and developing athletes, suggesting that more targeted sleep education is warranted.

To help improve sleep in athletes, Cognitive Behavioural Therapy for Insomnia

(CBT-I) is the gold standard sleep intervention in the general population (Muench et al.,
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2022; Newsom, 2024), and was recommended by Halson, Johnston et al. (2022) that it should
be trialled in athletes. CBT-I is recommended as the first-line treatment for all adults with a
chronic insomnia disorder by the Australasian Sleep Association, Royal Australian College of
General Practitioners, and the American College of Physicians (Manber & Carney, 2015; Ree
et al., 2017; Sleep Health Foundation, 2025). Moreover, CBT-I is helpful for people who
have difficulties with sleep but who do not have insomnia (Sleep Health Foundation, 2025).
CBT-I has also been demonstrated to be effective for improving sleep disturbances in school-
aged children and adolescents, despite most research being conducted with adults (Dewald-
Kaufmann et al., 2019). To date, no published studies have been conducted that have
investigated CBT-I in athletes of any ages or sports.

As CBT-I has not been used with athletes, a review of its use with non-sport
populations is warranted. More than 30 meta-analyses have been conducted that demonstrate
the efficacy of CBT-I in the general population (e.g., Alimoradi et al., 2022; Irwin et al.,
2006; Koffel et al., 2015; Sweetman et al., 2023; van Straten et al., 2018). This body of
evidence includes a systematic review and meta-analysis by Blake et al. (2017) that found
results from four randomised-controlled trials to support the effectiveness of CBT-I as a sleep
intervention for adolescents, with improvements reported across subjectively measured (sleep
diary/questionnaires) total sleep time and sleep onset latency, as well as objectively measured
(actigraphy) sleep onset latency. CBT-I has been shown to be effective at managing insomnia
symptoms in the short-term (e.g., Mitchell et al., 2014) and has long-term effectiveness (van
der Zweerde et al., 2019). Indeed, CBT-I has been shown to be as effective as medication
(Rossman, 2019), but with fewer potential side-effects (Sleep Health Foundation, 2025).
CBT-I is also considered to be a viable treatment for people with co-morbid insomnia and
mental illness, including depression (Manber et al., 2008), anxiety, and post-traumatic stress

disorder (Taylor & Pruiksma, 2014). Therefore, CBT-I is an effective intervention for
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treating diagnosable sleep disorders such as insomnia as well as for managing insomnia
symptoms (or threshold sleep disorders) that can accompany other mental illnesses and
psychological distress.

The structured evidence-based approach of CBT-I is used to manage insomnia
symptoms that focuses on identifying and challenging thoughts, feelings, and behaviours
linked to insomnia symptomology (Newsom, 2024). As a multicomponent intervention,
CBT-I contains several modules, including sleep education (psychoeducation), sleep hygiene
(i.e., behaviours that facilitate sleep), behavioural interventions such as sleep restriction
(limiting amount of time spent in bed to increase sleep quality and efficiency) and stimulus
control (i.e., strengthen the association for bed as a cue for sleep; Jansson-Fréjmark et al.,
2024). CBT-I also includes cognitive interventions such as cognitive restructuring (e.g.,
challenging unhelpful thoughts about sleep and insomnia) and relaxation exercises (e.g.,
progressive muscle relaxation; Lancee et al., 2016; Manber & Carney, 2015). In addition to
forming part of CBT-I treatment protocols, sleep restriction therapy can be used as a
standalone sleep intervention (Miller et al., 2014). CBT-I protocols can, however, be
modified not to include sleep restriction therapy if it is not necessary (i.e., an individual has
good sleep efficiency) or contraindicated (i.e., co-morbid unstable or untreated medical
conditions or mental illness, or excessive daytime sleepiness; Royal Australian College of
General Practitioners, 2014).

While there is currently no published literature on using CBT-I with athletes, a
growing number of studies are exploring different sleep interventions in an elite athlete
population. The literature review in Chapter 2 of this thesis provides a summary of this
evidence. In a recent study, Vachon et al. (2023) conducted a sleep hygiene intervention with
11 under-21 elite male rugby union players. Their intervention combined athlete-specific

sleep education, sleep hygiene strategies, and relaxation techniques over a four-week period.
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Results indicated that there were small improvements in aspects of athletes’ sleep quality
(notably sleep efficiency and sleep latency) compared to baseline, but the sleep hygiene
intervention did not improve sleep quantity.

Although sleep hygiene education is the most common sleep intervention used with
athletes, sleep medicine researchers have argued that improving sleep hygiene on its own is
an ineffective treatment for insomnia (Irish et al., 2015). Consequently, CBT-I is regarded as
more effective when compared to sleep hygiene education (Chung et al., 2018). As athletes
are known to experience sleep disturbance caused by anxiety and worry about upcoming
competitions (Erlacher et al., 2011; Halson, 2022; Juliff et al., 2015), CBT-I may be helpful
for athletes to address underlying anxiety that may impair their sleep quality and/or duration
by identifying and challenging thoughts that accompany insomnia symptomology. CBT-I can
also help improve sleep latency (i.e., time taken to fall asleep) through cognitive and
behavioural strategies (van Straten et al., 2018), and athletes are known to experience
difficulties falling asleep, potentially due to electronic device use prior to sleep (Jones et al.,
2019). Using CBT-I with athletes would represent an advancement on previous sleep
intervention research such as sleep hygiene strategies (e.g., Driller et al., 2019), and the
combination of sleep hygiene, sport-specific sleep education, and relaxation techniques used
by Vachon et al. (2023).

Therefore, the aim of the current study was to implement and evaluate the
effectiveness of a pilot CBT-I intervention in improving sleep quality and duration in elite
adolescent athletes. We hypothesised that the pilot CBT-I intervention will improve sleep
quality (as measured by the Pittsburgh Sleep Quality Index) as our primary outcome measure.
Additionally, we hypothesised that athlete sleep behaviours, daytime sleepiness, and athlete-
specific psychological distress will improve due to the pilot CBT-I intervention with

adolescent athletes.
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5.2 Methodology

5.2.1 Study Design

A repeated measures within-subject design was used, where data was collected pre-
and post- the 5-week CBT-I intervention. All participants received the CBT-I intervention
that consisted of five, 30-minute sessions, delivered in a group setting. Pre-intervention,
participants completed all questionnaires, demographic information, and were required to
wear an actigraphy device for seven days and complete a sleep diary for each day during this
time period. Post-intervention, participants completed all questionnaires, maintained a sleep
diary for another period of seven days, and a subsample (n= 11) of participants completed a
post-intervention evaluation. This manuscript has been prepared in accordance with the

guidelines for reporting a clinical trial developed by Bandholm et al. (2022).

5.2.2 Participants

Participants were recruited from two, national-level indoor team sports academies
based in Australia. Participants were eligible for inclusion in this study if they were: a) at
least 16 years of age; and b) competing at Tier 3 (highly trained/National level) or higher
(McKay et al., 2022). Exclusion criteria for this study were: a) currently pregnant; b)
suffering from chronic or complex pain; c) suffering from a cognitive impairment, Autism-
Spectrum Disorder, or other neurological disorder; or d) not fluent in English. At the time of
the study, participants were out of the main competition phase of their sport(s), although a
cohort were playing weekly games in a local competition. Participants had team training
sessions and gym sessions in the afternoons, with no compulsory early morning training

sessions beginning before 7am.
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5.2.3 Procedure

Ethical approval was granted for this study from The University of Sydney Human
Ethics Committee (no. 2024/HE000041; see Appendix O — ethics approval & Appendix P —
ethics application). Due to the health outcomes (sleep quality, sleep duration, and athlete-
specific psychological distress) associated with the study, the study was defined as a clinical
trial by The University of Sydney Clinical Trials and Governance (see Appendix Q),
sponsored by The University of Sydney, and registered with the Australia and New Zealand
Clinical Trials Registry (ANZCTR) (Registration no. ACTRN12624000286549p; see
Appendix R). As this study was defined as a clinical trial, we espoused expert
recommendations (e.g., Feeley et al., 2009) that an intervention should be piloted first before
it is used in a clinical trial to help assess the study’s feasibility, identify potential problems
within the study protocol, and refine the intervention and methodology. Consequently, we
decided that this study would serve as a pilot CBT-I intervention study.

National Sporting Organisations and high-performance sporting academies were
contacted directly by the research team to gauge their interest in their athletes participating in
the study (see recruitment flyer at Appendix W). Organisational consent (see Appendix U)
was obtained by the academies and National Sporting Organisations for their athletes to
participate in this study. National Sporting Organisations and sporting academies distributed
Participant Information Statements (see Appendix S) to their athletes, and collected written
informed consent from each individual participant (see Appendix T) prior to the pilot
intervention study commencing. Where a participant was under 18 years, parent/guardian
informed consent was also obtained (see Appendix. V). Once organisational and participant
consent was obtained, participants completed baseline measures (see Appendix Z), a
demographics questionnaire (see Appendix AA), recorded their self-reported sleep

information for the consecutive seven - days via a sleep diary and wore an actigraphy
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device/wristwatch to objectively measure sleep. Baseline measures and demographics
questionnaire took approximately 30 minutes to complete. There was no experimental
manipulation of the athletes’ training schedules or sleep/wake behaviour, and athletes were
free to consume caffeine, training supplements, and/or alcohol during the study. Information
regarding medication use, including sleeping medication and hormonal contraception (for
female athletes), was collected.

Following the completion of the CBT-I intervention, participants re-completed sleep
questionnaires and recorded their self-reported sleep information for the consecutive seven
days via a sleep diary. Participants were invited to complete a post-intervention evaluation to

share their views on the CBT-I intervention.

5.2.4 CBT-I intervention

The CBT-I intervention was adapted for use with adolescent athletes, with the sleep
education module tailored to suit the athletes based on the importance of sleep for optimal
athletic performance, physical and mental health, and recovery, from existing CBT-I
protocols (e.g., Espie, 2022; Manber & Carney, 2015; Walker et al., 2022) by the first author
(HdV), an endorsed sport and exercise psychologist who has completed training in CBT-I
from Oxford University (see Appendix X) and the Australian Psychological
Society/Australasian Sleep Association. The CBT-I intervention (i.e., sleep education
module) was adapted for use with adolescent athletes to ensure that the content was relevant
and appropriate for this cohort. The CBT-I intervention was conducted by the first author
(HdV) online via Zoom, in a group setting with five 30-min sessions delivered on a weekly
basis. To help with participant engagement, a coach from each team was present during each
session, while HAV tried to promote engagement by regularly checking-in with the athletes
and providing them opportunities to ask questions. This format for CBT-I is consistent with

treatment guidelines (e.g., Mitchell et al., 2014; Sleep Health Foundation, 2025) and was
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designed to adhere to the availability of the athletes to attend sessions based on their school
and training schedules. The CBT-I intervention consisted of five modules that can help
promote good sleep characteristics, including athlete-specific sleep education, sleep hygiene,
sleep behavioural strategies (including stimulus control therapy/bed equals sleep therapy),
cognitive strategies, and relaxation techniques. The final CBT-I pilot intervention protocol
was refined after being initially pilot tested in August-September 2023 with a small cohort (n
= 12) of male adolescent, team-sport athletes, to ensure the quality and relevancy of the
content, and that the intervention sessions could be delivered within the time parameters
available. No changes were necessary to the CBT-I intervention following this initial pilot
testing. Based on this initial pilot testing of the intervention, and the sleep data collected in
this study at baseline, sleep restriction therapy was not clinically indicated and thus was not
included in the final CBT-I intervention protocol delivered to the participants. Due to time
constraints of the study (training and schooling schedules), the intervention was delivered as
3 x 30-minute sessions plus 1 x 60-minute session over a four-week period.

Due to participants’ training schedules, the intervention was delivered to individual
teams, where participants trained together. On average, 6-10 participants attended each
session and had at least one coach present during the sessions. Due to scheduling changes, for
one session male and female athletes were combined. A second member of the research team
was present during all online intervention sessions to comply with clinical trial governance
and ensure that if any athletes experienced emotional distress during a session, they could be
appropriately supported immediately during the session if required. No athletes experienced
emotional distress and thus no additional support was required during the intervention. An
overview of the intended experimental design is presented below in Error! Reference

source not found.. A copy of the CBT-I intervention protocol can be found at Appendix Y.
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Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
Baseline Session 1: Session 2: Session 3: Session 4: Session 5: Post-intervention
questionnaire data Sleep education Sleep hygiene Behavioural Cognitive Relaxation questionnaire data
collection and environment  strategies strategies techniques collection
What is sleep?
Commencement  Function and Light Pre-bed routine Journalling Progressive Commencement
of sleep purpose of sleep Temperature Consistent Worry time muscle relaxation of sleep
monitoring with Noise sleep/wake Performing after ~ Autogenic monitoring with
actigraphy and Why sleep is so Bedroom schedule a bad night sleep  training actigraphy and
sleep diary important for environment Stimulus control ~ Cognitive Deep breathing sleep diary*
athletes/performance ‘Dump pad’ restructuring Guided imagery
Explanation of Acceptance Mindfulness /
CBT-I Paradoxical meditation
intervention Intention

* was intended to be conducted as part of the study, but was not possible to non-compliance and scheduling issues
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5.2.5 Material

5.2.5.1 Actigraphy devices

Objective sleep data was captured via GeneActiv wrist-worn actigraphy devices
(GeneActiv 1.2, Activinsights). The devices capture light and movement. Participants were
instructed that the actigraphy devices were being used to measure their sleep for the sole
purpose of the current research study, and to wear the devices for 24 hours a day over a 7-day
period, and to only take them off for training sessions (and record these times). The data
collected from the actigraphy devices at baseline was explored in this study to be reported as
baseline characteristics and then was excluded from this study due to non-compliance by
inconsistent wearing of the actigraphy device during the seven-day period at baseline. Due to
non-compliance at baseline, the participants did not wear the actigraphy devices following
completion of the intervention due to this non-compliance. In addition, the athletes were
returning home from the national sporting academy during the summer school period and it
was not feasible to use the actigraphy devices post-intervention with the athletes before they

departed the national sporting academy.

5.2.5.2 Sleep Diary

Self-reported sleep information was collected via sleep diaries over consecutive seven
days. The sleep diary used in this study has previously been used in athletes (e.g., Sargent et
al., 2021). Participants recorded their subjective sleep data via a pen and paper and were
instructed to complete their sleep diary each morning after waking and each evening before
bed. Bedtime (start) was recorded as the time the participants attempted sleeping, and get-up
time (end) was recorded as the time the participants stopped attempted sleeping. Daytime
naps were not recorded. The sleep diary also captured daily caffeine consumption and device

use (phone/laptop computer) and length of time of device use in bed before sleep. Pre-sleep
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and post-sleep fatigue levels were assessed via a 7-point Likert scale (i.e., 1 = fully alert/wide
awake, 7 = completely exhausted, unable to function effectively). Daily subjective sleep
quality was assessed via a 5-point Likert scale (i.e., 5 = very good, 4 = good, 3 = average, 2 =

poor, 1 = very poor).

5.2.5.3 Pittsburgh Sleep Quality Index (PSQI)

The PSQI is a validated and widely used self-rated 19-item questionnaire that assesses
sleep quality at a single time point where individuals recall their sleep quality over the
preceding one-month period (Buysse et al., 1989). The PSQI has been regularly used to
assess sleep quality in athletes (e.g., Halson, Johnston, et al., 2022) and was implemented in
this study. The PSQI has seven subscales assessing sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, medication, and daytime disturbances,
on a 4-point Likert scale (i.e., 0 = not during the past month, 1 = less than once a week, 2 =
once or twice a week, 3 = three or more times a week). All scores are summed to yield a
global score of sleep quality ranging from 0-21, with higher scores indicating poorer sleep
quality. A published cut-off global score of >5 has been suggested to indicate poor sleep
(Buysse et al., 1989), which has been utilised in elite/pre-elite Australian athletes (e.g., Drew
et al., 2018; Halson, Johnston, et al., 2022). The PSQI has good validity and internal

reliability, with a published Cronbach’s alpha of 0.83 (Buysse et al., 1989; Smyth, 2012).

5.2.5.4 Athlete Sleep Behaviour Questionnaire (ASBQ)

The ASBQ is an 18-item self-report screening tool that measures maladaptive sleep
behaviours in elite athletes (Driller et al., 2018). Each question is self-rated on a 5-point
Likert scale of frequency of engaging in specific behaviours (1 = never, 2 = rarely, 3 =
sometimes, 4 = frequently, 5 = always), and scores are summed to provide a global score.

Driller et al. (2018) suggest that a global score of <36 is considered good sleep hygiene and
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>42 is considered poor sleep hygiene. The ASBQ has good internal consistency as measured
by Cronbach’s alpha (0.73; Driller et al., 2018) and very good test-retest reliability (ICC =
0.88), suggesting that the ASBQ can be used for monitoring and assessing changes in

athletes’ sleep behaviour over time (Trabelsi et al., 2024).

5.2.5.5 Epworth Sleepiness Scale (ESS)

The ESS is an 8-item self-report questionnaire that assesses daytime sleepiness, an
indicator of poor sleep quality (Johns, 1991). The ESS has been previously used in sleep
intervention studies with athletes (e.g., Driller et al., 2019). Each question is self-rated on a 3-
point Likert scale of frequency of dozing in a particular situation (0 = no chance of dozing, 1
= slight chance of dozing, 2 = moderate chance of dozing, 3 = high chance of dozing). Scores
are summed to provide a global score, with higher scores (16-24) indicating excessive
daytime sleepiness. The ESS has a high internal consistency as measured by Cronbach’s

alpha (0.88; Johns, 1991).

5.2.5.6 Athlete Psychological Strain Questionnaire (APSQ)

The APSQ is a brief, 10-item self-report screening tool for elite athlete’s mental
health (Rice, Parker et al., 2020). Similar to the K10 (Kessler et al., 2002) which is used to
assess psychological distress in the general population; the APSQ was developed specifically
to screen sport-related psychological distress in elite athletes. The ASPQ was originally
validated with Australian elite male athletes (Rice, Parker et al., 2020). It has now been
validated with elite female athletes (Rice, Olive et al., 2020) and was recently was validated
with non-elite amateur athletes (Shannon et al., 2024). The APSQ has three subscales: self-
regulation, performance, and external coping, as well as a total score. Questions are self-rated
on a 5-point Likert scale over the past four weeks (1 = none of the time, 2 = a little of the

time, 3 = some of the time, 4 = most of the time, 5 = all of the time). The APSQ total sum of
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scores ranges from 10-50, with a score >17 indicating an elevated risk for psychological
distress (Rice, Parker et al., 2020). The APSQ has high internal consistency as measured by

Conbach’s alpha for male (0.87) and female (0.84) athletes (Rice, Olive et al., 2020).

5.2.5.7 Post-intervention evaluation form

A 10-question study-specific post-intervention evaluation form was designed to
capture participant perspectives on the usefulness of the CBT-I intervention. Wolf (1978)
contended that social validation is a measure of social importance and is comprised of three
components: social significance of the goals, social appropriateness of the procedures, and
social importance of the effects. Based on Wolf (1978) and recommendations from Page and
Thelwell (2013), the evaluation form developed included three questions that captured how
interesting, helpful, and relevant the intervention was, using a 5-point Likert scale (i.e., 1 =
strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). Additional
questions asked participants about which specific aspect(s) of the intervention they found
most and least helpful, and what would have improved the intervention to make it more
helpful. Participants were also asked about their main learning(s) from the intervention,
which strategies they had implemented and how frequently. Last, participants were able to
add further comments about each of the evaluation items as well as any general comments

they wished to provide.

5.2.5.8 Demographics questionnaire

The demographic information captured for this study included participants’ age, sex,
gender, sporting competition, sporting history, and health status (i.e., injury or illness in
preceding 12 months). A copy of the demographic questionnaire can be found in Appendix

AA.
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5.2.6 Data Analysis

Descriptive statistics were used to report participant demographics (i.e., age, sex,
sport). Outcome scores were reported using mean + standard deviation. Outliers in the dataset
were checked using boxplots and quantile-quantile plots, with no outliers found. Shapiro-
Wilk’s test was used to assess the normality of the data, with all variables found to be
normally distributed (p > 0.05). Paired t-tests were used to compare total scores of the pre
and post measures, differences between sub-scale items not assessed to avoid risk of
multiplicity. All statistical analyses were performed in Stata (Stata/BE 18.0, StataCorp,

USA).

5.3 Results

5.3.1 Baseline

Twenty-eight athletes (n = 16 female, n = 12 male) participated in this pilot CBT-I
intervention. Athletes were aged 16-19 years (mean age = 17.64 + 0.95 years) and
participated in two indoor team sports. Most athletes (79%) identified their ethnicity as
Australian, and all athletes (except one who chose not to answer) identified as heterosexual.
All athletes in this study identified their gender as being consistent with their sex recorded at
birth (cisgender) and described themselves as a man or woman, respectively. Three out of
five athletes (64.29%) had been playing their sport for five years or more, with the rest
(35.71%) playing their sport for less than five years. Almost two-thirds (64.29%) of athletes
reported experiencing an injury or illness (physical or mental) in the past 12 months. Three
athletes (10.71%) reported taking a sleeping supplement or prescribed sleep medication at
least once a week, and four of the 16 females (25%) reported that they were taking a
hormonal contraception.

Athletes self-reported on the PSQI an average sleep duration of 7.59 hours per night

(SD =0.78) and spent an average of 8.19 hours in bed per night (SD = 0.80). Athletes
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reported high sleep efficiency (i.e., time in bed that is spent asleep), with an average of
92.89%, and only one athlete reported a sleep efficiency lower than the clinical goal of 85%.
Athletes reported relatively good subjective sleep quality (m = 1.14), and low daytime
dysfunction (m = 1). Although the cohort overall reported good sleep duration and sleep
efficiency, at baseline, 18 out of the 28 athletes (64.3%) reported a global sleep quality score
on the PSQI of >5, indicative of poor sleep quality. At baseline, athletes self-reported on their
sleep diaries an average of 8.48 hours of sleep per night (SD = 1.16).

Seven athletes (25%) reported good sleep behaviour (<36) as assessed by the ASBQ,
while 14 (50%) athletes reported poor sleep behaviour (>42). At an item-level, athletes
reported frequently using light-emitting technology (including phone, laptop, television,
video games) in the hour preceding bedtime (m = 4.04), while on average athletes would
sometimes lay in bed thinking, planning, and worrying about their sporting performance (m =
3.21) and/or issues not related to their sport (m = 3.00). Athletes also reported on average
going to bed with sore muscles some of the time (m = 3.39). No other question on the ABSQ
had a mean response above 3. Table 5-2 details the participant characteristics and baseline

sleep measures.

Table 5-2 Participant characteristics and baseline data

Male (n = 12) Female (n = 16) Total (n=28)
Age (years) 17.50 (1.09) 17.75 (0.86) 17.64 (0.95)
Injury/illness in past 12 months 25 39.29 64.29
(%)
Bed time 22:42 (1.17) 22:44 (1.19) 22:43 (1.18)
Wake time 07:09 (1.24) 06:43 (1.31) 06:54 (1.27)
Total sleep time (hours) 7.58 (0.67) 7.59 (0.88) 7.59 (0.78)
Time in bed (hours) 8.48 (0.56) 8.03 (0.87) 8.22(0.77)
Sleep efficiency (%) 89.49 (6.08) 94.54 (4.51) 92.38 (5.73)
PSQI
PSQI total 4.33(1.72) 5.75(2.14) 5.14 (2.07)
Component scores
Sleep quality 1(0.43) 1.25 (0.77) 1.14 (0.65)
Sleep latency 1.08 (0.69) 1.44 (0.81) 1.29 (0.65)
Sleep duration 0.25 (0.45) 0.25 (0.58) 0.25 (0.52)
Sleep efficiency 0.17 (0.39) 0(0) 0.07 (0.26)
Sleep disturbances 0.92 (0.29) 1.13 (0.34) 1.04 (0.33)
Sleep medication 0.17 (0.58) 0.50 (0.89) 0.36 (0.78)
Daytime dysfunction 0.75 (0.45) 1.9 (0.54) 1.00 (0.54)
ASBQ
ASBQ total 37.92 (6.64) 41.94 (6.98) 40.21 (7.01)
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ESS

ESS total 7.92 (4.52) 7.63 (4.97) 7.75 (4.70)
APSQ

APSQ total 18.08 (3.87) 21.13 (3.74) 19.78 (3.96)
APSQ subscale scores

Self-regulation 7.75 (1.60) 9.8 (2.11) 8.90 (2.10)
difficulties

Performance concerns 8.17 (2.82) 9.07(2.46) 8.67 (2.57)
Externalised coping 2.17 (0.58) 2.27(0.59) 2.22 (0.57)

Athletes reported an average daytime sleepiness score of 7.75 as assessed by the ESS,
suggesting low/average daytime sleepiness, with one athlete reporting high daytime
sleepiness (>16). Based on the published cut-off scores (Rice, Parker et al., 2020), athletes
reported high psychological distress on the APSQ, with a mean score of 19.71 (17-19 = high;
20+ = very high) . Self-regulation difficulties (m = 9.18) and performance concerns (m =

8.64) were the main contributing subscales to overall athlete psychological strain.

5.3.2 Post-intervention analysis

At post-intervention data collection, 24 of the 28 athletes in the sample completed all
the post-intervention self-report questionnaires and were included in the final analysis.
Athletes reported on their sleep diaries an average of 9.10 hours per night of sleep (SD =
1.19). Due to a significant amount of missing data (~ 30%) on the post-intervention sleep
diaries, this information was not analysed for significance. Due to the small sample size in
this pilot intervention study, the post-intervention analysis only focused on the main outcome
variables of the sleep measures - i.e. global PSQI score, ASBQ score, ESS score, total APSQ
score. The primary outcome measures between baseline and post-intervention were
comparable, with no significant findings observed (Table 5-3). Figure 5-1 and Figure 5-2
display total PSQI scores for athletes, separated by sex, between baseline and post-
intervention. Figure 5-3 and Figure 5-4 display total ASBQ and APSQ scores between

baseline and post-intervention.
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Table 5-3 Pre- and post-intervention scores on PSQI, ASBQ, ESS, and APSQ

Pre-Intervention Post-intervention t-score 95% CI
Mean (SD) Mean (SD)
PSQI (total) 4.79 + (1.99) 4.63 * (1.53) -0.53 (p = 0.60)
ASBQ 39.61 + (6.69) 39.20 + (6.03) -0.32 (p = 0.75)
ESS 7.13 + (4.50) 8.26 + (3.92) 1.28 (p = 0.22)
APSQ - total 19.25 + (3.93) 18.79 + (4.31) -0.41 (p = 0.69)

Note. A total of 24 athletes were included in the pre- and post-intervention comparison analysis. ASBQ = Athlete
Sleep Behaviour Questionnaire, ESS = Epworth Sleepiness Scale, APSQ = Athlete Psychological Strain
Questionnaire

Pittsburgh Sleep Quality Index Global Scores

Female Male

[ 1] Baseline Post-intervention

Graphs by Sex

Figure 5-1 Comparison of PSQI scores between male and female athletes

145



Chapter 5 Study 3

10

Female
Males
(means thicker)

Pittsburgh Score

0

I I
Baseline Post
Collection point

Figure 5-2 Spaghetti plot of male and female PSQI scores from pre- to post-intervention
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Figure 5-4 Comparison of APSQ scores pre- and post-intervention.
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5.3.3 Post-intervention evaluation

At the completion of the CBT-I intervention all adolescent athletes were invited to
complete an evaluation form, with a subset of athletes (n = 11) completing the evaluation.
Athletes reported an average of 3.1 out of 5 for the intervention content being interesting, 3.4 out
of 5 for the content being helpful to them, and 3.73 out of 5 for the content being relevant. Sleep
environment information and strategies, and cognitive therapy techniques, were regarded as the
most helpful aspects of the intervention, followed by behavioural strategies. Athletes also
expressed that the sleep education specifically regarding napping that was provided was helpful.
Sleep education was regarded as the least helpful aspect of the intervention. Six athletes reported
that they had tried the sleep environment strategies, while five athletes reported trying cognitive
techniques and four athletes had tried behavioural strategies. Four athletes reported they had
implemented strategies 1-2 times per week, the most frequent implementation, with three athletes
implementing strategies 3-5 times per week and two athletes reporting they had implemented
strategies daily. Two athletes had rarely, if at all, implemented any sleep strategies.

Athletes had the opportunity to express the main learnings that they had from the
intervention. One athlete stated, “for optimal sleep, both your sleep environment and your pre-
sleep habits, such as what you consume, play a crucial role in the quality of sleep you have.”
Another athlete found the sport-specific aspects of the intervention helpful, noting that their main
learning was sleep consistency and that “you can still function and perform [well] after one night
of bad sleep.” Athletes appeared to find the cognitive techniques beneficial, with one athlete
noting that their main learning was “positive ways to think about sleep/not being able to sleep”.
Additionally, athletes found the multifaceted approach of CBT-I to be useful, as demonstrated by

one athlete who shared their learnings, stating “don't watch the clock. If you can't fall asleep get
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out of bed/out of room and do something relaxing/boring until you feel tired. Trying to only use
your bed/room for sleep. Use a dump pad [notepad next to bed].” The benefits of the
multifaceted approach were also emphasised by another athlete:
I have implemented a better routine which includes cooling myself and my room down
before sleep and a brain dump to help fall asleep quicker. I found that before, I would be
kept awake due to overthinking and stress, but the brain dump [notepad next to bed] is a

good strategy to clear my mind.

Athletes reported that the intervention could be improved by being more interactive and
increasing engagement, such as with quizzes to test their understanding or participating in
activities during the sessions. Athletes felt that delivering the sessions in-person would have
helped improve the engagement and increase interactions. Some athletes also felt that the content

was repetitive from prior sleep education they had received.

5.4 Discussion

This pilot study was the first known to implement and evaluate the effectiveness of a
pilot CBT-I intervention in improving sleep quality and duration in elite adolescent athletes.
Overall, the study’s results showed no significant effect between pre- and post-intervention in
self-report sleep measures across our primary and secondary outcome variables. We expected
that the CBT-I intervention would improve sleep quality as measured by the Pittsburgh Sleep
Quality Index, the primary outcome in this study. We also expected that the CBT-I intervention
would improve sleep duration, athlete sleep behaviour, daytime sleepiness, and athlete specific
psychological strain reported by self-report questionnaires by the adolescent athletes. It is

plausible that lack of significant findings in the self-report measures may not have been observed
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in the objective sleep variables if this study did not encounter non-compliance to the actigraphy,
as it is known that objective rather than self-report sleep data is more accurate (Halson, 2019).
The efficacy of CBT-I in the general population has been shown in more than 30 meta-
analyses, including with adolescents (e.g., Blake et al., 2017). Our pilot intervention study,
however, failed to support the efficacy of CBT-I in adolescent athletes. There are several
potential reasons for this lack of statistically significant findings, including: the adolescent
athletes reporting generally good sleep characteristics, highlighted by good sleep durations and
sleep quality; environmental factors (e.g., no early morning training sessions); study duration;
lack of secondary follow-up; athlete population differences to the general population; previously
received sleep education; and, non-compliance to the actigraphy. This study duration of 5-weeks
that the study was completed may have not allowed sufficient time for the effectiveness of the
CBT-I intervention to become clinically and statistically significant. Mitchell et al. (2012) noted
that a downside of CBT-I is that improvements from CBT-I are typically not seen until 3-4
weeks into treatment. As the CBT-I intervention in this study had to be condensed due to
scheduling constraints and the post-intervention data was collected 4-5 weeks from
commencement of the intervention, and it was not possible to conduct secondary follow-up post-
intervention measures (e.g., 12 weeks after completion of intervention), it is likely that this may
have contributed to the study’s overall lack of impact on sleep outcome variables. Additionally,
the PSQI asks individuals about their sleep over the previous 4 weeks, so this may also have
been a factor, both from a timing perspective with the post-intervention data collection and also a
possible recall bias, such as the adolescent athletes being unable to recall aspects of their sleep

accurately.
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The adolescent athletes in this study generally self-reported good sleep characteristics,
with most attaining adequate sleep duration and quality, which may have also contributed to the
lack of statistically significant findings These sleep characteristics may have been further
enhanced by a supportive sporting environment that provided sufficient opportunities for athletes
to attain adequate sleep, as demonstrated by most team training and gym sessions occurring in
the afternoons and no morning training sessions commencing before 7am at the earliest. Despite
these sleep characteristics, the adolescent athletes in this study did self-report high rates of poor
sleep quality as measured by the global scores on the PSQI. The timing of the CBT-I
intervention in this study was not during periods of high stress, such as competition, school term,
or exam period for those school-aged athletes. The lack of sporting competition during this study
may have meant that athletes experienced less stress and anxiety compared to if it had been
during the competition season, which may have helped them attain greater sleep duration and
quality. Additionally, no sporting competition may have meant less physical and mental fatigue,
and less travel, which are factors that can disrupt athletes’ sleep. This high baseline of good sleep
data would have made it more challenging for CBT-I to be demonstrated to be effective, as
although CBT-I can improve sleep for people who have difficulties with sleep but who do not
have insomnia (Sleep Health Foundation, 2025), it is not designed to enhance already good
sleep. Typically, CBT-I is used with people who are suffering from insomnia or insomnia
symptoms, which the adolescent athletes in this study generally did not appear to suffer from.
Therefore, the CBT-I intervention may not have been appropriate for this cohort, and the
findings from this pilot study identify further areas of refinement for the intervention. This
refinement could include pre-screening prior to the intervention, to identify those athletes with

identifiable sleep disturbances and/or insomnia symptoms who are likely to be suitable for the
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CBT-I intervention, and those athletes identified as ‘good sleepers’ (i.e., good sleep
characteristics such as sleep quality and adequate sleep duration) who may benefit from athlete-
specific sleep education but require no further intervention. This screening process could involve
using the Athlete Sleep Screening Questionnaire (Bender et al., 2018), a validated athlete-
specific sleep questionnaire designed to screen athletes who have clinically significant sleep
problems (such as insomnia). The timing of the CBT-I intervention also warrants further
refinement, as it may be more effective during competition when athletes may experience
heightened stress and anxiety, and are more vulnerable to sleep disturbances.

Additionally, some of the athletes in this study who completed the post-intervention
evaluation reported having previously received education about sleep. This prior knowledge and
learning in participant in sleep education may have contributed to the athletes already possessing
knowledge and skills about sleep that may have helped them to improve their sleep before
participating in this study, supporting this study being good sleepers at the start of this study and
reduced the potential effectiveness of the CBT-I intervention. Given the high rates of poor sleep
quality as measured by the PSQI in this study, future research and exploration of individual cases
may provide refinement for the intervention.

We had hypothesised that the CBT-I intervention would also help to improve athletes’
mental health as measured by the Athlete Psychological Strain Questionnaire. Consistent with
other findings, however, there was no statistically significant difference observed between the
baseline and post-intervention measures. The timing of the intervention is likely to have
contributed to the lack of significant findings, with the intervention taking place outside of the

competition season. Consequently, the adolescent athletes may have been less stressed,
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especially in relation to their performances, compared to if the intervention had been conducted
during the competition season.

To understand the lack of statistically significant findings in this study, and explore how
future implement of CBT-I in athletes could be improved, evidence was recorded from a
subsample of athletes who completed a post-intervention evaluation. Encouraging responses on
the value of CBT-I intervention from these athletes were generally reported and they found the
multifaceted aspects of the CBT-I intervention to be beneficial. Due to the small subset (n=11 of
28) of athletes who completed the post-intervention evaluation, however, the ratings were more
susceptible to volatility from high and low ratings. Specifically, one athlete provided very low
ratings for the content of the intervention, which reduced the overall mean ratings for the content
being interesting, helpful, and relevant. Despite this low rating, these athletes self-reported that
they had noticed some positive improvements in relation to aspects of their sleep, such as
developing strategies if they could not get to sleep (e.g., journalling or using a ‘dump pad’ to
write down their thoughts/worries) and they were developing more effective routines for falling
asleep. Athletes also reported finding the cognitive techniques helpful, especially for reducing
worry and anxiety about not sleeping well and how this could impact their performance. This
positive feedback from athletes is encouraging to the value of CBT-I in athletes, and the
suggestions from this study enable further refinement of the CBT-I athlete intervention to
optimise the CBT-I intervention, such as making it more interactive and engaging, warrant
consideration to then be scaled across different athlete cohorts.

There are several limitations in the current study that must be acknowledged. First, the
lack of objective sleep data recorded via actigraphy is acknowledged as a major limitation, and

the reliance on self-reported sleep data limits the applicability of the findings in this study. The
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clinical trial protocol outlined that actigraphy data was to be collected pre- and post-intervention,
however, due to participant non-compliance it was not possible to collect or use actigraphy data
in this study. The lack of objective sleep data capture via actigraphy meant that it was not
possible to accurately quantitatively capture daytime napping, an important indicator of daytime
sleepiness and athlete recovery. This non-compliance of the actigraphy is a limitation in this
study and may reflect participants’ concerns that their sleep data would be used outside of this
project (e.g., shared with team coaches), not understanding the actigraphy protocol, not being
interested in how the CBT-I intervention might help them, or forgetfulness due to balancing
demands of sport and school. Adolescents also experience a sleep phenomenon known as ‘shift
phase delay’, which is a naturally occurring biological shift in the sleep/wake patterns of
adolescents that causes them to fall asleep later and wake later. In this adolescent athlete sample,
we did not allow for this shift phase delay in this study with either the sleep education provided
to athletes nor in the data collection, although the actigraphy devices would have enabled these
sleep patterns to have been captured objectively. It is highly plausible that the reliance on
subjective data in the current study contributed to the lack of significant findings, especially
considering that CBT-I is effective in adolescence general population (Blake et al., 2017), as this
subjective self-reported data may not have been sensitive enough to detect potential changes in
sleep quality and duration in this cohort of typically good sleepers.

Second, the lack of a control group limits the comparison between athletes exposed to
CBT-I compared to athletes not exposed. With no control group, it is not possible to determine
how effective CBT-I may be compared to no sleep intervention. The CBT-I intervention had to
be delivered online via Zoom to improve feasibility of delivering this program to athletes

anywhere in Australia. Although CBT-I can be delivered effectively online, it did make
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participant engagement in our study more challenging, and this may have limited its
effectiveness, especially in a cohort of adolescent athletes. Additionally, the attendance in each
session from coaches may have impacted on athletes’ engagement, with athletes potentially
reluctant to ask questions and/or share personal stories in front of their coach. The schedule of
delivery for sessions necessitated that one session involved combining male and female athletes
together, and this may have also impacted on athletes’ engagement due to a larger group
attending the session. Recent evidence has indicated that CBT-I delivered via telehealth does not
meaningfully differ from CBT-I delivered in-person (Arnedt et al., 2020; Muench et al., 2022),
although this evidence is based on individual delivery of CBT-I, as opposed to group-based
sessions as utilised in the current study. Potentially, group-based CBT-I delivered via telehealth
may be less effective than in-person group-based sessions, although research would need to test
this speculation.

We chose the PSQI as sleep quality was our primary outcome for this particular study,
and we believe that the PSQI is the most appropriate sleep questionnaire to assess for sleep
quality. The PSQI is also widely used in athlete sleep research (e.g., Halson, Johnston et al.,
2022). Daytime sleepiness is an indicator of poor sleep quality and/or inadequate sleep quantity,
and may lead to daytime napping (Sleep Health Foundation, 2024). This study used the Epworth
Sleepiness Scale to measure daytime sleepiness. However, neither the PSQI nor ESS have been
validated in an elite athlete population, and we echo the view of Driller et al. (2019) and
acknowledge that these questionnaires may not be sensitive enough in detecting changes from a
sleep intervention in such a unique population compared to the general population. We included
the ASBQ and APSQ as athlete-specific measures alongside these questionnaires to help mitigate

this potential limitation, however, no changes in sleep were seen in any of these measures. We
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would encourage future sleep intervention research with athletes to consider using the Athlete
Sleep Screening Questionnaire to determine athletes who may benefit from preventative
measures such as sleep education, and those athletes who suffer from clinically significant sleep
problems and require clinical intervention. Further research on sleep interventions such as CBT-I
with elite athletes may wish to consider measuring daytime napping (ideally via actigraphy
devices and/or sleep diaries) to help capture a more detailed oversight of athletes’ sleep quality
and/or quantity. Capturing data on napping is particularly pertinent to elite athletes as napping is
a recommended recovery strategy (Yu et al., 2025).

Future research should look to refine this clinical trial protocol before employing a
randomised clinical trial CBT-I with athletes. A randomised clinical trial study would be
beneficial to allow comparison between athletes exposed to CBT-I with those not exposed. As
this study was conducted with adolescent athletes, future research with CBT-I with adult athletes
would be beneficial, and especially with adult athletes from different sports (e.g., individual
sports), competitions, and cultures. Exploring the timing of the intervention would also be
worthwhile, as CBT-I may be more effective for athletes during periods of heightened stress
(e.g., competition season). Trialling CBT-I in face-to-face sessions would be beneficial, and
research may also look to explore differences in delivering CBT-I in group versus individual
settings. Post-intervention follow-up testing (e.g., three months post-intervention) would also be
useful and would enable researchers to determine the effectiveness of CBT-I over time in
improving athletes’ sleep. Additionally, future research should examine the content in CBT-I to
determine what is effective for athletes, and it may be helpful to engage with athletes and other
personnel in the sporting ecosystem (e.g., coaches, support staff) to work collaboratively in

designing an intervention tailored to the demands that athletes encounter.
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5.4.1 Conclusion

The effectiveness of a pilot CBT-I intervention in improving sleep quality as our primary
outcome in elite adolescent athletes, to our knowledge the first pilot study that has used a CBT-I
intervention with athletes, was not effective in this study based on subjective sleep outcome
findings. This study’s lack of impact on sleep was in contrast to what is observed when
implemented in the general population and did not support our hypothesis that significant
improvements in athletes’ sleep quality from pre- to post-intervention would be observed. For
the secondary outcomes of sleep duration, athlete sleep behaviour, daytime sleepiness, and
athlete psychological strain, we also found no significant improvements pre- to post-intervention.
The post-evaluation feedback provided encouraging responses about the usefulness of this CBT-I
intervention and athletes reported helpful strategies to manage aspects of their sleep. Further,
they generally reported themselves as good sleepers as thus this intervention may have had
no/minimal impact. We would encourage further research to explore CBT-I in a large athlete
cohort as a viable sleep intervention to help manage and improve athletes’ sleep quality and/or

duration.
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Chapter 6 Discussion

6.1 Overview

There were two overarching aims of this PhD thesis. The first aim (Aim 1) was to explore
the relationship between mental health and sleep in Australian elite athletes. Informed by the
findings of Aim 1 (i.e., Study 1 and 2), an intervention was identified that aimed at improving
athlete’s sleep and/or mental health (i.e., Aim 2). Thus, the second aim (Aim 2) was to design,
implement, and evaluate the effectiveness of a pilot CBT-I intervention aimed at improving
athlete’s sleep. The rationale for exploring the relationship between mental health and sleep in
Australian elite athletes was that: 1) mental health and sleep in elite athletes have increasingly,
but separately, been studied in sport psychology research over the past 15 years; 2) mental health
and sleep both have implications for athletic performance, physical health, and recovery; 3)
mental health and sleep have an established strong and bi-directional relationship in the general
population; and 4) limited research has examined mental health and sleep together in elite
athletes.

The rationale for Aim 2 of this thesis was informed by: 1) elite athletes report significant
rates of poor sleep quality (Halson, Johnston, et al., 2022) and inadequate sleep duration (Sargent
etal., 2021); 2) Study 1 (Chapter 3) demonstrated an association between mental illness and
symptoms and poor sleep quality in elite/pre-elite Australian athletes; 3) CBT-I is the gold-
standard psychological intervention for treating insomnia and sleep disturbances (Muench et al.,
2022; Newsom, 2024); 4) to date, CBT-I has not been trialled as an intervention with elite
athletes; and 5) the findings in Study 2 (Chapter 4) informed the decision to adopt CBT-I as the
intervention. Reflexive thematic analysis of the focus groups with athletes, coaches, and support

staff generated a theme on what support exists for athletes in the Australian high-performance
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sporting ecosystem. This theme revealed their views and experiences that good support
structures exist now to support athletes’ mental health, while sleep can be overlooked. Thus, it
was concluded that sleep was a perceived priority for intervention within this thesis. Further,
CBT-I was chosen as the sleep intervention as it equips athletes with skills and tools that they
can use within their sporting environments and is based on principles of Cognitive Behavioural
Therapy that athletes are likely familiar with from traditional sport psychology interventions to

enhance performance.

6.2 Summary of Findings

Using previously collected data on mental health and sleep in elite/pre-elite Australian
athletes, the cross-sectional study in Study 1 (Chapter 3) sought to establish the point prevalence
of mental illness in elite/pre-elite Australian athletes using a diagnostic interview (related to Aim
1). This study found a lifetime prevalence of mental illness of 11.7% of athletes who met at least
one diagnostic criteria for a mental illness. Study 1 found that one in five athletes reported
subthreshold mental illness symptoms (i.e., not enough symptoms present to meet diagnostic
criteria). The point prevalence of mental illness found in this athlete cohort was lower than what
has been indicated in previous meta-analytic research (Gouttebarge et al., 2019). Diagnostic
interviews, however, have greater specificity compared to self-report measures such as
questionnaires that have been routinely used in mental health research with elite athletes.
Consequently, diagnostic interviews are likely to find lower prevalence of mental illness
(Gulliver et al., 2015), and it is unsurprising that Study 1 had a lower point prevalence of mental
than previous meta-analytic research by Gouttebarge et al. (2019). The prevalence of mental
illness subthreshold symptoms found in Study 1 is consistent with previous research, indicating

that elite athletes experience significant incidence of subthreshold symptoms (i.e., 20% or higher
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of athletes; Gouttebarge et al., 2019), even if they do not meet diagnostic criteria. It has been
argued by Schinke et al. (2017) that subthreshold symptoms of mental health can be problematic
for athletes and can detrimentally impact athletic performance, as well as potentially lead to the
development of diagnosable mental illness(es) if left untreated. Therefore, regular screening of
athletes’ mental health should be adopted by all sporting organisations to monitor for
subthreshold symptoms and ensure that athletes who are reporting subthreshold symptoms can
receive appropriate intervention and treatment. Such an approach of early detection and
intervention could potentially help alleviate the number of athletes who develop diagnosable
mental illness(es).

A notable finding from Study 1 was that athletes who reported either subthreshold
symptoms or a clinical diagnosis for at least one mental illness had twice the odds of reporting
poor sleep quality compared to athletes who reported <50% of symptoms (related to Aim 1).
Research has demonstrated that a strong, bi-directional relationship between mental health and
sleep exists in the general population, with sleep disturbance associated with almost every known
mental illness (Asplund & Chang, 2020). Study 1 addressed an identified research gap, by
assessing mental health via diagnostic interview and comparing that to sleep quality, captured via
self-reported questionnaire. Consequently, this study makes a novel contribution to the existing
literature by being one of the first studies to demonstrate an association between mental health
and sleep quality in elite athletes. While no casual inferences can be drawn from the findings in
Study 1 due to the cross-sectional study design, the evidence of an association between mental
health and sleep quality in elite athletes is noteworthy for practitioners (e.g., sport psychologists)
working in high-performance sport, as both mental health and sleep quality have implications for

athletes related to performance and overall health.
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Building on the findings from Study 1 that there is evidence of an association between
mental health and sleep quality in elite athletes, Study 2 (Chapter 4) adopted a qualitative
approach to explore the sporting ecosystem and how athletes, coaches, and support staff
understand mental health, the relationship between mental health and sleep, and how this
relationship may affect athletic performance (related to Aim 1). These findings are notable as
Study 2 is the first study, to the best of our knowledge, that has explored perspectives and lived
experiences from athletes, coaches, and support staff on elite athletes’ mental health and sleep.
This novel research contribution addresses a research gap identified by Montero et al. (2022) in
their literature review, with these authors recommending qualitative research be used to examine
the relationship between athlete mental health and sleep.

The key findings for Study 2 were the generation of six primary themes from the shared
perspectives and lived experiences of athletes, coaches, and support staff working in Australian
high-performance sporting ecosystems on their lived experiences and understanding of mental
health and sleep. Theme 1 identified their lived experiences and understanding of mental health.
Participants considered mental health to be a balanced state, and resilience was noted as a key
feature. The participants believed that mental health and sleep have a strong and complex
relationship that has important implications for optimal athletic performance and wellbeing, and
that both mental health and sleep are linked to physical health. Theme 2 examined how the social
identity of athletes was inextricably linked to their experience of high-performance sporting
ecosystems. Based on participants lived experiences and perceptions, athletes felt that having
agency with their athletic career was important for them to achieve success and support their
wellbeing. Athletes in the focus groups also discussed how they would manage dual social

identities, such as mother-athlete and student-athlete. Theme 3, ‘coach(es) create the
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environment’, explored coaches’ perspectives that they were responsible for creating the high-
performance sporting ecosystem, and all participants perceived that this high-performance
sporting ecosystem was instrumental in athletes’ mental health and sleep. The coaches in the
focus groups discussed creating psychologically safe ecosystem’s that valued the athletes they
work with as people first, athletes second, demonstrating a deep level of care for athletes. Theme
4, ‘my environment defines my sleep’, explored how the sporting ecosystem is highly influential
on athletes’ sleep, particularly regarding training schedules. Athletes expressed frustration about
how training schedules could disrupt their sleeping patterns, while coaches and support staff
acknowledged that more sleep education for all people involved in Australian high-performance
sporting ecosystems (e.g., athletes, administrators) would be beneficial. Theme 5, ‘what support
do I have/what support do I need, explored the available support in high-performance Australian
sporting ecosystems for athletes’ for mental health and sleep, and what additional support is
perceived that athletes may need. This latter point noted that greater support for athletes’ sleep,
including opportunities for intervention, was identified as a perceived priority through the
reflexive thematic analysis of the focus groups. Finally, Theme 6 ‘what do we do with athlete’s
monitoring?’ was revealed by coaches and staff shared their perspectives and lived experiences
regarding the monitoring of athletes’ wellbeing and training loads, how this data is used, and the
potential risks associated with athlete monitoring.

The second overarching aim of this thesis was to design, implement, and evaluate the
effectiveness of a pilot intervention aimed at improving athlete’s sleep quality and mental health.
Informed by the findings from Study 1 and Study 2 (related to Aim 1 of this thesis) and Study 2
(related to Aim 2 of this thesis), a pilot CBT-I intervention was designed and implemented in

Study 3. Key findings from this study are that no statistically significant differences were found
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in self-report measures of sleep quality, sleep duration, daytime sleepiness, athlete-specific sleep
behaviours, or athlete-specific psychological distress between pre- and post-intervention. The
lack of significant findings is in contrast to the large body of evidence supporting the
effectiveness of CBT-I (e.g., Muench et al., 2022), including its use with adolescents (Dewald-
Kaufmann et al., 2019). The lack of objective sleep data recorded via actigraphy is
acknowledged as a major limitation of this study, and the reliance on self-reported sleep data
may have impacted the intervention’s effectiveness. Actigraphy is considered to be more
accurate than self-report sleep data (Halson, 2019), and it is possible that the inclusion of
actigraphy data, had it been collected at both time points, may have produced objective evidence
that may have captured significant differences in sleep characteristics of the adolescent athletes
that their self-reported sleep data did not, providing greater support for the effectiveness of the
CBT-I pilot intervention. In addition to the lack of objective data from actigraphy, there are other
reasons that could explain why the pilot CBT-I intervention in Study 3 did not produce
significant findings. These include: 1) the adolescent athlete cohort generally obtaining adequate
sleep and having good sleep quality, with little to no presenting insomnia symptoms; 2) the study
duration, reducing the intervention period; 3) lack of secondary follow-up post-intervention; 4)
athlete population differences to the general population; 5) environmental factors (e.g., no early
morning training sessions; 6) some of the adolescent athletes in Study 3 may have received sleep
education previously as part of their participation in an elite sport pathway program, which is
something that most of the general population do not receive; 7) the non-compliance to the
actigraphy, meaning the study relied on self-report sleep data compared with objective sleep data
captured through actigraphy; and 8) the pilot intervention study was conducted outside of the

athletes’ competition season.
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Despite the non-significant findings within this pilot study, learning from participants
experiences in this study is valuable to refine and adapt the CBT-I intervention as this can be
insightful to inform a clinical trial of CBT-I in athletes. Encouraging responses on the value of
CBT-I intervention from these athletes was reported and they found the multifaceted aspects of
the CBT-I intervention to be beneficial. The participants in Study 3 who completed a post-
intervention evaluation reported finding the CBT-I intervention to be helpful and relevant for
them. This social validation of the CBT-I is encouraging and suggests that CBT-I could be a

useful treatment for athletes to support optimal sleep.

6.3 Research Implications of Findings

There are two notable research implications from the findings in this thesis. First, the
findings in this thesis support the ecological systems model of elite athlete mental health
proposed by Purcell et al. (2019). In this framework, Purcell et al. (2019) suggested that athletes
exist within an ecological system that includes the individual athlete (e.g., their beliefs, attitudes,
or coping skills); the microsystem comprising coaches, teammates, significant others, and high-
performance support staff; the exosystem created by the wider sporting environment (e.g., the
rules of the athlete’s individual sport); and the macrosystem that includes the athlete’s National
Sporting Organisation or international governing body, media, and general public. In Study 2,
athletes, coaches, and support staff shared their perspectives and lived experiences in relation to
athletes’ mental health and sleep. This study identified six primary themes: 1) what is my
experience and understanding of mental health?; 2) what is my social identity?; 3) coach(es)
create the environment; 4) my environment defines my sleep; 5) what supports do I [athletes]

have?; and 6) you monitor my wellbeing... but what happens with my data?
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Study 2 focused on the microsystem of high-performance sport that athletes exist within,
as well as the unique experiences athletes have at an individual level. The findings from Study 2
further enhance current thinking that elite athletes’ mental health exists within the broader
sporting ecosystem (IOC, 2023), and that this sporting ecosystem can contribute to the
development of mental illness and symptoms, while at the same time acting as a facilitator to
protect against and help recover from mental illness and symptoms (Purcell et al., 2019).
Specifically, Theme 5 in Study 2 described the mental health and sleep support(s) that athletes in
the Australian high-performance sporting system are perceived to have access to. Additionally,
Theme 5 also considered mental health and sleep support(s) that were perceived athletes needed
but they did not currently have access to. This discussion included identified barriers to
accessing mental health support such as stigma and promoting help-seeking behaviours,
demonstrating how support-seeking and support availability is related to the individual athlete
(i.e., willingness to seek support), the microsystem (i.e., coaches and staff creating a
psychologically safe environment and encouraging support seeking), the exosystem (i.e., culture
of a specific sport related to support-seeking or not), and the macrosystem (i.e., support and
resources made available/not available by a National Sporting Organisation). Further research on
understanding the broader sporting ecosystem (i.e., the entire sporting ecological system
encompassing all four levels of the framework) and how it can promote or discourage athlete
help-seeking behaviours and further reduce mental health stigma is warranted.

The coaches in Study 2 regarded themselves as the key agents in creating supportive
high-performance microsystems (Theme 3), and believed they play a critical role in supporting
the mental health of the elite athletes they work with. Although this also has practical

implications for high-performance sport (discussed further in 6.4 Clinical Implications), there are

165



Chapter 6 Discussion

research implications for further research to understand the skills and support that coaches need
to create psychologically safe high-performance sporting ecosystems.

The findings of this thesis suggest that the ecological systems model of elite athlete
mental health (Purcell et al., 2019) may also be appropriate as a theoretical framework for
understanding elite athletes’ sleep. Considering elite athletes’ sleep from the ecological systems
perspective extends Purcell et al.’s (2019) existing theoretical framework, and potentially
provides the foundation for the future development of a theoretical framework appropriate to
conceptualise both mental health and sleep together for elite athletes. In Study 2, all participants
considered that the sporting ecosystem is critical for supporting or inhibiting athletes’ sleep.
Specifically, scheduling early morning and/or late-night training sessions (or competitions), and
inconsistent training session times were regarded by athletes and support staff as being
detrimental to athletes’ opportunities to attain adequate sleep. By adopting the ecological
systems model for elite athletes’ sleep, researchers may be able to explore opportunities for
upskilling and educating the Australian high-performance sporting ecosystem on the importance
of sleep for athletes and ensuring athletes have appropriate opportunities to attain adequate sleep.
This education could be provided to sporting coaches, high-performance sport directors, and
other key staff who provide oversight on training programs and scheduling in the high-
performance ecosystem. Such research could even consider the potential performance benefits of
delaying start times of early morning training sessions to allow athletes to sleep for longer
durations.

The second notable research implication from the findings of this thesis is in relation to
the biopsychosocial model of adolescent sleep proposed by Becker et al. (2015). In this model,

Becker et al. (2015) suggested that adolescent sleep is intertwined with a range of biological

166



Chapter 6 Discussion

(e.g., genetic factors), psychological (e.g., mental illness and symptoms), social (e.g., family,
friends), and contextual factors (e.g., school start times, electronic device use before bed) that
can all independently, and interconnected, detrimentally impact upon adolescents’ sleep. The
findings from Study 1 and Study 2 in this thesis indicate that this biopsychosocial and contextual
model of adolescent sleep could have utility as a model for understanding elite athletes’ sleep
and the relationship between athlete mental health and sleep. In Study 1, Australian athletes who
reported either subthreshold symptoms or a clinical diagnosis for at least one mental illness had
twice the odds of reporting poor sleep quality compared to athletes who reported <50% of
symptoms, demonstrating the connection between psychological factors (i.e., mental illness and
symptoms) and sleep.

The findings from Study 2 provide further support for the potential adaptation of Becker
et al.’s (2015) biopsychosocial and contextual model of adolescent sleep for elite athletes.
Specifically, the themes generated in Study 2 suggested that athletes’ mental health and sleep is
interconnected with psychological, social, and contextual factors. Participants in Study 2
believed that mental health and sleep had a strong, reciprocal relationship, demonstrating the
connection between sleep and psychological factors. Social factors were considered in relation to
athletes’ sleep, especially in relation to subgroups of athletes such as student-athletes and parent-
athletes, who may experience greater challenges for sleep due to these respective social factors.
These social factors include sleep disturbances caused by newborn and young children for
parent-athletes, and for student-athletes, maintaining friendships with non-athlete friends (such
as school or university friends) who may wish to socialise at times when it is difficult for athletes
to socialise with them (such as late at night or on weekends when they may be competing).

Further research may wish to explore these social factors and the potential impact on athletes’

167



Chapter 6 Discussion

mental health and/or sleep further, and potentially strengthen the utility of the adaptation of the
biopsychosocial model for athletes’ sleep.

The findings from Study 2 also emphasised the importance of contextual factors in
relation to athletes’ mental health and sleep. Participants in Study 2 believed that athlete mental
health was contextual, and their descriptions of mental health were consistent with Kiittel and
Larsen’s (2020) athlete-specific definition of mental health that considered mental health to be a
dynamic state of wellbeing whereby athletes can cope with common life and specific sport
stressors. Further emphasising the role of contextual factors on athlete mental health, the athletes
in this study spoke about how mental health and athletic performance were inextricably linked,
especially due to anxiety around performance and selection, and pressure to perform. Although
not specifically discussed by participants in Study 2, these athlete-specific contextual factors
such as anxiety around performance are known causes of sleep disturbances for athletes
(Erlacher et al., 2011; Juliff et al., 2015). Participants in Study 2 also felt that contextual factors,
such as training session timings, would often have a detrimental impact on athlete sleep. Further
evidence for the connection between contextual factors and athlete sleep emerged from
participants sharing perspectives that they felt greater education was needed for coaches and
sport administrators, to help them understand the sleep needs of athletes and try to make sporting
environments more conducive to helping athletes attain adequate sleep.

An exploration of biological factors and their impact on athlete sleep (and mental health)
was beyond the scope of this PhD thesis, but future research may wish to examine these and
potentially further strengthen the biopsychosocial and contextual model as an appropriate

theoretical model for understanding athlete sleep and mental health.
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6.4 Clinical Implications of Findings

There are several clinical or practical implications from the findings in this thesis.
Alcohol misuse has been reported in 19% of athletes in a meta-analysis of the occurrence of
mental illness and subthreshold symptoms athletes experience (Gouttebarge et al., 2019). Both
Study 1 and Study 2 identified alcohol use amongst athletes as a potential risk factor associated
with mental illness and symptoms. In Study 1, seven of 145 elite athletes (4.83%) reported
meeting diagnostic criteria for current alcohol use disorder. In Study 2, athletes shared their lived
experiences of how alcohol is culturally ingrained in many team sports in Australia, with one
athlete describing how his team sport team would meet at the pub for team meetings and race
planning for competition. Athletes discussed challenges they faced in socialising with friends
who are not athletes, with many of these social interactions desired by their friends to occur late
at night and/or in venues that offered alcohol. Further, athletes also shared their perspectives on
challenges they faced when socialising with non-athlete friends and family, and how these
people would often encourage athletes to consume alcohol, even if the athlete did not want to.
Additionally, coaches interviewed in Study 2 perceived that over-consumption of alcohol by
athletes had detrimental impacts on athletes’ mood and capacity for training. Coaches perceived
that they wanted to create a safe and supportive sporting environment and encouraged athletes to
socialise with one another outside of sport commitments to build team cohesion and culture. It
was identified, however, that encouraging athletes to socialise outside of sport did come with
potential downsides due to alcohol consumption in some social situations.

As this thesis is focused on Australian athletes and the Australian high-performance
sporting ecosystem, it is not possible to determine whether the use of alcohol among Australian

athletes is reflective of wider social and cultural norms. Consuming alcohol is an intrinsic part of
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Australian culture and alcohol consumption, including excessive alcohol consumption, is socially
acceptable in most social situations including parties, weddings, and sporting events (VicHealth,
2013). For example, the 20222023 National Drug Strategy Household Survey in Australia
found that over two-thirds (69%) of the population aged 14 and over had consumed alcohol in
the past 12 months, highlighting the high prevalence of alcohol consumption in Australia
(AIHW, 2025).

Although not investigated in Study 3 with adolescent athletes due to their age, educating
athletes about alcohol and alcohol consumption may be helpful because of the detrimental effect
that alcohol can have on mental health and sleep. For instance, consuming alcohol before sleep
has been shown to reduce sleep onset latency (Ebrahim et al., 2013) and changes sleep
architecture across the night, including disrupting sleep quality in the second half of the night
(Colrain et al., 2014). Because of the reduction in sleep onset latency, a common misconception
regarding alcohol and sleep is that consuming small quantities of alcohol can improve sleep
because people fall asleep faster. Educating athletes about alcohol and its effects on sleep could
be beneficial to change this misconception and ensure athletes are equipped with knowledge and
strategies to make informed decisions about consuming alcohol and should be included in future
clinical trials of CBT-I in athletes. In addition to providing education about alcohol and its
effects on sleep in future CBT-I studies with athletes, education should also be provided about
sleeping supplements, including medications, and their potential use/misuse.

A clinical implication from this thesis is regarding which support staff member(s) should
manage elite athlete mental health. This clinical implication highlights the need for all support
staff members in the sporting ecosystem to be cognisant of the management pathways for athlete

mental health needs. Participants in the focus groups in Study 2 highlighted that not all high-
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performance sporting ecosystems have access to a psychologist, and that even for those that do,
the psychologist may not always travel with the team or squad when they are competing. While
we would advocate for sporting bodies where possible to invest in a psychologist, we understand
that this may not be practical. Consequently, it may be beneficial to upskill other support staff
such as physiotherapists (or physical therapists) or strength and conditioning coaches in mental
health first aid to be first line of support for athletes when needed. Sebbens et al. (2016)
developed a mental health literacy workshop for coaches and support staff in high-performance
sport in Australia called Mental Health in Sport. Mental Health in Sport focused on signs and
symptoms of depression and anxiety, and a brief suicide intervention protocol. Results indicated
that Mental Health in Sport improved coaches’ and support staff’s knowledge of mental health
and confidence to help an athlete who may be experiencing mental illness symptoms. We would
encourage all coaches and support staff working in Australian high-performance sport to
undertake Mental Health in Sport if possible and recommend that all professional and high-
performance sporting bodies in Australia have staff members trained in Mental Health in Sport
and/or mental health first aid.

In addition to having staff suitably trained to identify and support athletes experiencing
mental illness and symptoms, this thesis identified a clinical implication related to sleep.
Specifically, in Study 2 a theme was generated about who in the support team within high-
performance sporting environments in Australia is responsible for overseeing sleep with athletes,
particularly in relation to sleep education and sleep monitoring. The focus groups identified that
within the support team a number of staff have knowledge of sleep, including doctors/sports
medicine professionals, physiologists, sport scientists, recovery specialists, and psychologists.

While it is a strength to have such diverse knowledge across the support team, it can be
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detrimental as support staff may assume that other staff are asking athletes about their sleep
quality and duration, and thus no staff are asking athletes about their sleep. We would therefore
encourage support staff working in high-performance sporting ecosystem to ensure that they
work collaboratively on athlete sleep and have clearly defined and agreed responsibility for
which support staff member(s) will be accountable for asking athletes about their sleep and
intervening or directing athletes to intervention when warranted.

A final clinical implication from this thesis concerns the practice of athlete monitoring,
specifically wellbeing data such as mood and sleep, and the rising use of wearable devices and/or
consumer sleep technologies. In Study 2, coaches and support staff expressed concerns about the
use of wearable devices without proper supervision and support, and the risks that these devices
can create related to obsessive-type behaviour regarding perfecting sleep and recovery.
Participants noted in Study 2 that while athlete monitoring is valuable for tracking training loads
and wellbeing data, athletes must be informed as to why their data is being monitored and what
that data will be used for. And staff must be clear on what purpose the monitoring is serving. For
support staff working in high-performance sport, data that is collected from athletes should be
used to help inform training, recovery, and support strategies. We would also recommend that
only data that will be used to help aid practice should be collected, and athlete monitoring with

no specific purpose and clear justification should be avoided.

6.5 Strengths of the Thesis

A strength of this PhD thesis is the mixed methods approach and diversity of research
techniques. Using both quantitative and qualitative research methods, this PhD thesis was able to
provide a more comprehensive understanding of the relationship between mental health and

sleep in elite athletes, compared to using either approach alone. Using mixed methods research in
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health outcomes research ensures that the results are reflective of the patient's perspective, or in
this case, the athletes’ perspective (Regnault et al., 2018). The diversity of research techniques
utilised in this PhD thesis demonstrates my proficiency as a researcher in using both quantitative
and qualitative methods. The diverse use of research techniques allowed me to develop a deeper
understanding of the research topic and use the quantitative data from Study 1 (Chapter 3) and
the qualitative data from Study 2 (Chapter 4) to inform the area of intervention (i.e., sleep and/or
mental health) and identify the sleep intervention of CBT-I that was piloted in Study 3 in
adolescent athletes (Chapter 5).

In addition to the strengths of the mixed methods approach for this PhD thesis, another
strength is the multi-disciplinary research team who provided supervision throughout my
candidature. The combination of knowledge and expertise from different fields across sport
science, including sport psychology, biomechanics, motor control and learning, physiology,
recovery, and epidemiology, greatly informed my PhD experience, and allowed me to expand
my knowledge beyond my own profession (sport psychology). Thus, I was able to consider my
research topic from different perspectives outside of my own field, and I believe that this
collaborative sharing of knowledge is reflected in this PhD thesis.

A third strength of this PhD thesis is the pilot intervention we conducted for Study 3
(Chapter 5). Drawing on the findings from Study 1 and Study 2, we designed a sleep intervention
for athletes based on the gold-standard psychological treatment for insomnia, CBT-1. Although
conducting a clinical trial was beyond the capacity of this PhD thesis, we do believe that the pilot
CBT-I study we conducted makes an important contribution as the first study that has utilised

CBT-I with athletes.
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6.6 Limitations to the Thesis

In considering the unique contribution and findings of this thesis, there are limitations to
this thesis that must be acknowledged in addition to the specific study limitations reported in
Chapters 3-5. First, this PhD thesis was commenced in 2020 during the onset of the COVID-19
pandemic, and the pandemic impacted this thesis in multiple ways. This PhD thesis was designed
to be an embedded project at the Australian Institute of Sport (AIS) in Canberra. Due to
government mandated COVID-19 pandemic regulations, however, much of this PhD thesis had
to be completed working remotely from home. Consequently, it was not possible to have regular
face-to-face meetings with my AlIS-affiliated PhD supervisors, and because of a shift to working
from home, this PhD was not able to be embedded at the AIS. The reliance on working remotely
had a flow on effect regarding participant recruitment, especially for Study 2, which proved to be
significantly more challenging and took much longer than was anticipated. The original intention
for Study 2 (Chapter 4) was to collect qualitative data from athletes, coaches, and support staff
that could then be used to inform the CBT-I intervention in Study 3 (Chapter 5), with the
potential to utilise participants and their networks from Study 2 (e.g., sporting programs coached
by coach focus group participants) for Study 3. However, the impact of COVID-19 in impeding
recruitment for Study 2 meant this plan was not possible. A further impact from the COVID-19
pandemic was that for the first two years of this PhD, I was not able to travel to my universities
to meet with my supervisors in-person, nor consider any university affiliated sporting programs
(e.g., elite athlete programs) for participant recruitment. Additionally, the use of an existing data
set for Study 1 (Chapter 4) was limited with the available demographic information to report on.
It was also not possible to analysis any data to enable casual inferences regarding the relationship

between mental health and sleep in elite athletes to be reported on.

174



Chapter 6 Discussion

Another limitation of this PhD thesis is time constraints due to the time-sensitive nature
of a PhD project. The time constraints on this PhD thesis were particularly evident for additional
recruitment of athlete participants for Study 2 and for the design, implementation, and data
collection for Study 3. We had hoped to recruit more than the nine athlete participants we did
recruit for focus groups, but due to the longer than anticipated recruitment process, and the time-
sensitive nature of an impending PhD thesis submission deadline, we had to limit the number of
participants we could recruit for the focus groups to allow sufficient time for the collected data to
be analysed, interpreted, and the manuscript written up. Further, time constraints of this PhD
thesis meant that for Study 3, we could only recruit enough participants for the intervention
group, and were not able to utilise a control group. The non-compliance of the actigraphy to
objectively monitor athletes’ sleep was observed with inconsistent usage by the participants in
the pre-intervention period, while actigraphy was not able to be worn for post-intervention data
collection due to the adolescent athletes’ leaving the national training centre for the summer
school holidays, and the need to complete Study 3 for PhD thesis examination. We acknowledge
that the lack of actigraphy data for Study 3 greatly limits the study. When we initially designed
the CBT-I intervention for Study 3, we had hoped to conduct follow-up data collection at two
separate time points, immediately following the completion of the intervention and again two
months later post-intervention, to assess whether the intervention had been effective in
improving athletes’ sleep quality and/or duration after its completion. Unfortunately, due to PhD
thesis time constraints this was not possible.

A final limitation of this PhD thesis is the feasibility of conducting research in high-
performance sport with elite athletes. We believe that conducting research in sport science with

elite athletes is a worthwhile endeavour to help influence athlete health and performance
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(Mitchell et al., 2024). The development of evidence-based practice in elite sport is imperative
ensure that athletes receive high-quality service delivery. Despite our beliefs about the value of
conducting research with elite athletes, it can be a challenging population to work with, and so it
proved during this PhD thesis. One aspect of feasibility that limited this PhD thesis is the
difficulty in recruiting participants, especially if you don’t have a gatekeeper to the sporting
organisation you can work with (Mitchell et al., 2024). For Study 2, we received a lot of initial
interest in the research project from multiple sporting organisations, however, when it came to
signing organisational consent forms and organising access to potential participants, interest was
regularly withdrawn. Multiple approaches to recruitment for Study 2 were utilised, however,
generating genuine interest and willingness to participate in a focus group proved challenging.
We had hoped to recruit at least 15 elite athletes for the study but could only manage to recruit
nine.

A further consideration about the feasibility of conducting research with elite athletes was
in relation to Study 3 and timing of conducting research within athlete schedules. For this study,
we managed to recruit from two sporting academies potentially 40 athletes for the CBT-I
intervention. However, with athletes absent during the baseline data collection, missing multiple
intervention sessions throughout the study, or not completing the post-intervention measures, we
could only include data from 28 athletes. Further, unbeknown to the research team until the end
of the CBT-I intervention sessions, there was non-compliance with the actigraphy data collection
during baseline, while the adolescent athletes in the study were not available in the week after
the final intervention session to wear actigraphy devices as they were all leaving to return home

for the summer from the national sporting academy.
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6.7 Future Research Directions

Future research should continue to build on the growing interest in mental health and
sleep in elite athletes. In this PhD thesis, Study 1 (Chapter 3) determined point prevalence of
mental illness and symptomology in elite/pre-elite Australian athletes using a diagnostic
interview. We would encourage further research in elite athlete mental health to also utilise
diagnostic interviews with different athlete populations (sports, competitions, ages, cultures).
Capturing this data will help to accurately determine the epidemiological profile of mental illness
in elite athletes, which is imperative to be able to develop and implement effective mental illness
prevention policies and intervention strategies.

Furthermore, a notable finding from Study 1 was we demonstrated an association
between mental illness and symptomology and poor sleep quality. Due to the cross-sectional
research design, it was not possible to make any casual inferences regarding this bi-directional
relationship. Prospective longitudinal research is warranted to assess elite athletes’ mental health
and sleep over time. This research would help to identify potential aspects of vulnerability that
may contribute to the onset of mental illness and subthreshold symptoms, including sport-
specific factors such as performance or team success, and non-sport factors such as coping skills
and social support (Rice et al., 2016). Identifying these aspects of vulnerability in athletes would
enable early detection of at-risk athletes and allow early intervention strategies to be
implemented, while longitudinal research may also provide researchers and practitioners with
valuable data for developing preventative policies and strategies.

Future research in elite athlete mental health and sleep should also consider utilising
qualitative approaches. Qualitative research can help deepen our understanding of this

relationship by capturing perspectives and lived experience from athletes and other industry
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insiders integral to the high-performance sporting environment (e.g., coaches, support staff, high-
performance sporting managers, and administrators). By capturing these lived experiences, we
can develop a deeper understanding of how mental health and sleep affects athletes, how the
sporting environment impacts athletes’ mental health and sleep, and what athletes and industry
insiders believe is needed for athletes to support optimal mental health and sleep.

In Study 2, we were able to recruit one para-athlete for the focus groups study. Although
this para-athlete did not share perspectives or lived experiences about their mental health or sleep
that were different from the non-disabled athlete participants, we did not seek in Study 2 to
explore differences in the experiences of mental health and sleep between non-disabled and para-
athletes. Future research should also look to capture and understand the mental health
experiences of non-disabled and para-athletes, and how they may differ. Understanding these
different experiences is worthwhile due to potential complex health needs and/or chronic pain
that para-athletes may experience, and how these factors may contribute to the vulnerability for
developing mental illness and symptoms in para-athletes. By understanding the lived experiences
of para-athletes, and other athlete subgroups such as mother-athletes, tailored interventions can
be designed and developed for these subgroups.

Finally, we would encourage future research build upon our pilot intervention study using
CBT-I with athletes. Future research should assess the effectiveness of CBT-I with athletes by
completing a clinical trial with a control group and an intervention group, to enable comparison
between athletes who are exposed to CBT-I and those who are not. Trialling different delivery
modalities of CBT-I with athletes (e.g., face-to-face, digital, individual v group settings) would
be worthwhile to determine the most effective technique for intervention delivery. Conducting

longer duration studies would also be beneficial, as this would enable researchers to conduct
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follow-up data collection post-intervention, such as two- and six-months post-intervention, to

assess the effectiveness of CBT-I over time at improving athletes’ sleep quality and/or duration.

6.8 Concluding Remarks

Over the past 15 years, there has been growing research attention on mental health and
sleep in elite athletes. This research has either focused on mental health or sleep, however, little
is known about the relationship between mental health and sleep in elite athletes. Although it is
well established that mental health and sleep have a strong, bi-directional relationship within the
general population, this relationship has not been confirmed in elite athletes. This thesis contains
three studies that have examined this relationship in elite/pre-elite Australian athletes — two that
explored this relationship using a mixed method approach to broaden the knowledge captured —
and then one study that informed by the findings in the thesis, trialled a Cognitive Behavioural
Therapy for Insomnia (CBT-I) pilot intervention with adolescent athletes, the first time CBT-I
has been used in elite sport research. This thesis has shown that mental health and sleep have an
important relationship for elite/pre-elite athletes in Australia, and that this relationship has

important implications related to athlete wellbeing, physical health, and performance.

179



References

References

Abrahamsen, F. E., Roberts, G. C., & Pensgaard, A. M. (2008). Achievement goals and gender
effects on multidimensional anxiety in national elite sport. Psychology of Sport and
Exercise, 9(4), 449-464. https://doi.org/https://doi.org/10.1016/j.psychsport.2007.06.005

Agenor, C., Conner, N., & Aroian, K. (2017). Flourishing: An evolutionary concept analysis.
Issues Ment Health Nurs, 38(11), 915-923. https://doi.org/10.1080/0

Akesdotter, C., Kenttd, G., Eloranta, S., & Franck, J. (2020). The prevalence of mental health
problems in elite athletes. Journal of Science and Medicine in Sport, 23(4), 329-335.
https://doi.org/https://doi.org/10.1016/j.jsams.2019.10.022

Alimoradi, Z., Jafari, E., Brostrém, A., Ohayon, M. M., Lin, C. Y., Griffiths, M. D., Blom, K.,
Jernel6v, S., Kaldo, V., & Pakpour, A. H. (2022). Effects of cognitive behavioral therapy
for insomnia (CBT-I) on quality of life: A systematic review and meta-analysis. Sleep
Med Rev, 64, 101646. https://doi.org/10.1016/j.smrv.2022.101646

Allen, S. V., & Hopkins, W. G. (2015). Age of peak competitive performance of elite athletes: A
systematic review. Sports Medicine, 45, 1431-1441. https://doi.org/DOI 10.1007/s40279-
015-0354-3

American Psychological Association. (2022). Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, Text Revision. American Psychiatric Association.

Ancoli-Israel, S. (2006). The impact and prevalence of chronic insomnia and other sleep

disturbances associated with chronic illness. Am J Manag Care, 12(8), S221-229.

180


https://doi.org/https:/doi.org/10.1016/j.psychsport.2007.06.005
https://doi.org/https:/doi.org/10.1016/j.jsams.2019.10.022
https://doi.org/10.1016/j.smrv.2022.101646
https://doi.org/DOI

References

Anderson, K. N., & Bradley, A. J. (2013). Sleep disturbance in mental health problems and
neurodegenerative disease. Nature and Science of Sleep, 61-75.
https://doi.org/10.2147/NSS.S34842

Andrade, A., Guilherme, B., Pedro, C., Ricardo, B., & and Coimbra, D. (2019). Sleep quality
associated with mood in elite athletes. The Physician and Sportsmedicine, 47(3), 312-
317. https://doi.org/10.1080/00913847.2018.1553467

Andrade, A., Guimaraes, B. G., Orleans, C. P. D., Ricardo, B., & and Coimbra, D. (2021).
Prevalence of poor sleep quality in athletes before competition. The Physician and
Sportsmedicine, 49(2), 137-142. https://doi.org/10.1080/00913847.2020.1784688

Appaneal, R. N., Levine, B. R., Perna, F. M., & Roh, J. L. (2009). Measuring postinjury
depression among male and female competitive athletes. Journal of Sport & Exercise
Psychology, 31, 60-76. https://doi.org/10.1123/jsep.31.1.60

Arnedt, J. T., Conroy, D. A., Mooney, A., Furgal, A., Sen, A., & Eisenberg, D. (2020).
Telemedicine versus face-to-face delivery of cognitive behavioral therapy for insomnia: a
randomized controlled noninferiority trial. Sleep, 44(1).
https://doi.org/10.1093/sleep/zsaal36

Asplund, C., & Chang, C.J. (Eds.). (2020). The role of sleep in psychological well-being in
athletes (1 ed.). Springer. https://doi.org/https://doi.org/10.1007/978-3-030-44754-0.

Australian Bureau of Statistics [ABS]. (2023). National Study of Mental Health and Wellbeing
(2020-2022). https://www.abs.gov.au/statistics/health/mental-health/national-study-

mental-health-and-wellbeing/latest-release.

181


https://doi.org/10.1080/00913847.2018.1553467
https://doi.org/10.1080/00913847.2020.1784688
https://doi.org/10.1093/sleep/zsaa136
https://doi.org/https:/doi.org/10.1007/978-3-030-44754-0
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release
https://www.abs.gov.au/statistics/health/mental-health/national-study-mental-health-and-wellbeing/latest-release

References

Australian Institute of Health and Welfare. (2025a). Alcohol, tobacco & other drugs in Australia.
Retrieved May from https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-
drugs-australia/contents/drug-types/alcohol

Australian Institute of Health and Welfare. (2025b). Prevalence and impact of mental illness.
Retrieved May 20 from https://www.aihw.gov.au/mental-health/overview/prevalence-
and-impact-of-mental-illness

Baglioni, C., Battagliese, G., Feige, B., Spiegelhalder, K., Nissen, C., Voderholzer, U.,
Lombardo, C., & Riemann, D. (2011). Insomnia as a predictor of depression: a meta-
analytic evaluation of longitudinal epidemiological studies. Journal of Affective
Disorders, 135(1-3), 10-19. https://doi.org/10.1016/j.jad.2011.01.011

Bandholm, T., Thorborg, K., Ardern, C. L., Christensen, R., & Henriksen, M. (2022). Writing up
your clinical trial report for a scientific journal: the REPORT trial guide for effective and
transparent research reporting without spin. British Journal of Sports Medicine, 56(12),
683-691. https://doi.org/10.1136/bjsports-2021-105058

Baron, K. G., Abbott, S., Jao, N., Manalo, N., & Mullen, R. (2017). Orthosomnia: Are some
patients taking the quantified self too far? Journal of Clinical Sleep Medicine, 13(02),
351-354. https://doi.org/doi:10.5664/jcsm.6472

Becker, S. P., Langberg, J. M., & Byars, K. C. (2015). Advancing a biopsychosocial and
contextual model of sleep in adolescence: a review and introduction to the special issue.
Journal of Youth and Adolescence, 44, 239-270. https://doi.org/10.1007/s10964-014-

0248-y

182


https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/drug-types/alcohol
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/drug-types/alcohol
https://www.aihw.gov.au/mental-health/overview/prevalence-and-impact-of-mental-illness
https://www.aihw.gov.au/mental-health/overview/prevalence-and-impact-of-mental-illness
https://doi.org/doi:10.5664/jcsm.6472

References

Beedie, C. J., C., T. P., & and Lane, A. M. (2000). The profile of mood states and athletic
performance: Two meta-analyses. Journal of Applied Sport Psychology, 12(1), 49-68.
https://doi.org/10.1080/10413200008404213

Benca, R. M., & Peterson, M. J. (2008). Insomnia and depression. Sleep Medicine, 9, S3-S9.
https://doi.org/10.1016/S1389-9457(08)70010-8

Bergeron, M. F., Mountjoy, M., Armstrong, N., Chia, M., Coté, J., Emery, C. A., Faigenbaum,
A., Hall, G., Jr., Kriemler, S., Léglise, M., Malina, R. M., Pensgaard, A. M., Sanchez, A.,
Soligard, T., Sundgot-Borgen, J., van Mechelen, W., Weissensteiner, J. R., &
Engebretsen, L. (2015). International Olympic Committee consensus statement on youth
athletic development. Br J Sports Med, 49(13), 843-851. https://doi.org/10.1136/bjsports-
2015-094962

Biggin, L. J. R., Burns, J. H., & Uphill, M. (2017). An investigation of athletes’ and coaches’
perceptions of mental ill-health in elite athletes. Journal of Clinical Sport Psychology,
11(2), 126-147. https://doi.org/10.1123/jcsp.2016-0017

Biggins, M., Cahalan, R., Comyns, T., Purtill, H., & O’Sullivan, K. (2018). Poor sleep is related
to lower general health, increased stress and increased confusion in elite Gaelic athletes.
The Physician and Sportsmedicine, 46(1), 14-20.
https://doi.org/10.1080/00913847.2018.1416258

Biggins, M., Purtill, H., Fowler, P., Bender, A., O. Sullivan, K., Samuels, C., & Cahalan, R.
(2019). Sleep in elite multi-sport athletes: Implications for athlete health and wellbeing.
Physical Therapy in Sport, 139, 136-142.

https://doi.org/doi.org/10.1016/j.ptsp.2019.07.006

183


https://doi.org/10.1080/10413200008404213
https://doi.org/10.1136/bjsports-2015-094962
https://doi.org/10.1136/bjsports-2015-094962
https://doi.org/10.1123/jcsp.2016-0017
https://doi.org/doi.org/10.1016/j.ptsp.2019.07.006

References

Biggins, M., Purtill, H., Fowler, P., Bender, A., Sullivan, K. O., Samuels, C., & Cahalan, R.
(2021). Sleep, health, and well-being in elite athletes from different sports, before,
during, and after international competition. The Physician and Sportsmedicine, 49(4),
429-437. https://doi.org/10.1080/00913847.2020.1850149

Bird, S. P. (2013). Sleep, recovery, and athletic performance: A brief review and
recommendations. Strength & Conditioning Journal, 35(5), 43-47.
https://doi.org/10.1519/SSC.0b013e3182a62e2f

Bissett, J. E., Kroshus, E., & Hebard, S. (2020). Determining the role of sport coaches in
promoting athlete mental health: a narrative review and Delphi approach. BM.J Open
Sport Exerc Med, 6(1), e000676. https://doi.org/10.1136/bmjsem-2019-000676

Blake, M. J., Sheeber, L. B., Youssef, G. J., Raniti, M. B., & Allen, N. B. (2017). Systematic
review and meta-analysis of adolescent cognitive—behavioral sleep interventions. Clinical
child and family psychology review, 20, 227-249.

Blanchfield, A. W., Lewis-Jones, T. M., Wignall, J. R., Roberts, J. B., & Oliver, S. J. (2018).
The influence of an afternoon nap on the endurance performance of trained runners. Eur
J Sport Sci, 18(9), 1177-1184. https://doi.org/10.1080/17461391.2018.1477180

Bonnar, D., Bartel, K., Kakoschke, N., & Lang, C. (2018). Sleep interventions designed to
improve athletic performance and recovery: A systematic review of current approaches.
Sports Med, 48(3), 683-703. https://doi.org/10.1007/s40279-017-0832-x

Boukhris, O., Trabelsi, K., Ammar, A., Abdessalem, R., Hsouna, H., Glenn, J. M., Bott, N.,
Driss, T., Souissi, N., & Hammouda, O. (2020). A 90 min daytime nap opportunity is

better than 40 min for cognitive and physical performance. International journal of

184


https://doi.org/10.1519/SSC.0b013e3182a62e2f
https://doi.org/10.1136/bmjsem-2019-000676
https://doi.org/10.1080/17461391.2018.1477180
https://doi.org/10.1007/s40279-017-0832-x

References

environmental research and public health, 17(13), 4650.
https://doi.org/10.3390/ijerph17134650

Bourdon, P. C., Cardinale, M., Murray, A., Gastin, P., Kellmann, M., Varley, M. C., Gabbett, T.
J., Coutts, A. J., Burgess, D. J., Gregson, W., & Cable, N. T. (2017). Monitoring Athlete
Training Loads: Consensus Statement. /nt J Sports Physiol Perform, 12(Suppl 2), S2161-
s2170. https://doi.org/10.1123/ijspp.2017-0208

Bradshaw, C., Atkinson, S., & Doody, O. (2017). Employing a qualitative description approach
in health care research. Glob Qual Nurs Res, 4, 2333393617742282.
https://doi.org/10.1177/2333393617742282

Brandt, R., Bevilacqua, G. G., & Andrade, A. (2016b). Perceived sleep quality, mood states, and
their relationship with performance among Brazilian elite athletes during a competitve
period. Journal ofStrength and Conditioning Research, 31(4), 1033-1039.
https://doi.org/10.1519/js¢.0000000000001551

Braun, V., & and Clarke, V. (2025). Reporting guidelines for qualitative research: a values-based
approach. Qualitative Research in Psychology, 22(2), 399-438.
https://doi.org/10.1080/14780887.2024.2382244

Braun, V., & and Clarke, V. (2023). Toward good practice in thematic analysis: Avoiding
common problems and be(com)ing a knowing researcher. International Journal of
Transgender Health, 24(1), 1-6. https://doi.org/10.1080/26895269.2022.2129597

Braun, V., & Clarke, V. (2022). Thematic Analysis: A Practical Guide (A. Maher, Ed.). SAGE
Publications Ltd.

Brewer, B. W., Van Raalte, J. L., & Linder, D. E. (1993). Athletic identity: Hercules' muscles or

Achilles heel? International journal of sport psychology.

185


https://doi.org/10.1123/ijspp.2017-0208
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1519/jsc.0000000000001551
https://doi.org/10.1080/14780887.2024.2382244
https://doi.org/10.1080/26895269.2022.2129597

References

Bronfenbrenner, U. (1992). Ecological systems theory. In Six theories of child development:
Revised formulations and current issues. (pp. 187-249). Jessica Kingsley Publishers.

Bruner, M. W., J., M.-C. K., & and Spink, K. S. (2008). Entry into elite sport: A preliminary
investigation into the transition experiences of rookie athletes. Journal of Applied Sport
Psychology, 20(2), 236-252. https://doi.org/10.1080/10413200701867745

Buysse, D. J., Reynolds, C. F. r., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The
Pittsburgh Sleep Quality Index (PSQI): A new instrument for psychiatric research and
practice. Psychiatry Research, 28, 193-213.

Caia, J. P., Halson, S. L., Holmberg, P. M., & Kelly, V. G. (2021). Does caffeine consumption
influence postcompetition sleep in professional rugby league athletes? A case study.
International Journal of Sports Physiology and Performance, 17(1), 126-129.
https://doi.org/10.1123/ijspp.2020-0841

Cardinali, D. P., Bortman, G. P., Liotta, G., Lloret, S. P., Albornoz, L. E., Cutrera, R. A., Batista,
J., & Gallo, P. O. (2002). A multifactorial approach employing melatonin to accelerate
resynchronization of sleep—wake cycle after a 12 time-zone westerly transmeridian flight
in elite soccer athletes. Journal of Pineal Research, 32(1), 41-46.
https://doi.org/https://doi.org/10.1034/1.1600-079x.2002.10820.x

Cary, T. (2019). Victoria Pendleton exclusive interview: 'l worked out how I wanted to kill
myself' The Daily Telegraph. https://www.telegraph.co.uk/cycling/2019/01/22/victoria-
pendleton-worked-wanted-kill-just-felt-numb/

Castaldelli-Maia, J. M., Gallinaro, J., Falcdo, R. S., Gouttebarge, V., Hitchcock, M. E., Hainline,
B., Reardon, C. L., & Stull, T. (2019). Mental health symptoms and disorders in elite

athletes: a systematic review on cultural influencers and barriers to athletes seeking

186


https://doi.org/10.1080/10413200701867745
https://doi.org/https:/doi.org/10.1034/j.1600-079x.2002.10820.x
https://www.telegraph.co.uk/cycling/2019/01/22/victoria-pendleton-worked-wanted-kill-just-felt-numb/
https://www.telegraph.co.uk/cycling/2019/01/22/victoria-pendleton-worked-wanted-kill-just-felt-numb/

References

treatment. Br J Sports Med, 53(11), 707-721. https://doi.org/10.1136/bjsports-2019-
100710

Chakravorty, S., Chaudhary, N. S., & Brower, K. J. (2016). Alcohol dependence and its
relationship with insomnia and other sleep disorders. Alcoholism: Clinical and
Experimental Research, 40(11), 2271-2282. https://doi.org/10.1111/acer.13217

Chang, C. A. a. C. J. (2020). The role of sleep in psychological well-being in athletes. In E. H. a.
A. L. Rao (Ed.), Mental health in the athlete (pp. 277-290). Springer.
https://doi.org/https://doi.org/10.1007/978-3-030-44754-0

Charest, J., & Grandner, M. A. (2020). Sleep and athletic performance: Impacts on physical
performance, mental performance, injury risk and recovery, and mental health. Sleep Med
Clin, 15, 41 - 57. https://doi.org/https://doi.org/10.1016/j.jsmc.2019.11.005

Charest, J., & Grandner, M. A. (2022). Sleep and athletic performance: Impacts on physical
performance, mental performance, injury risk and recovery, and mental health: An
update. Sleep Med Clin, 17(2), 263-282. https://doi.org/10.1016/j.jsmc.2022.03.006

Chen, P.-J., Huang, C. L.-C., Weng, S.-F., Wu, M.-P., Ho, C.-H., Wang, J.-J., Tsai, W.-C., &
Hsu, Y.-W. (2017). Relapse insomnia increases greater risk of anxiety and depression:
evidence from a population-based 4-year cohort study. Sleep Medicine, 38, 122-129.
https://doi.org/10.1016/j.sleep.2017.07.016

Chinoy, E. D., Cuellar, J. A., Huwa, K. E., Jameson, J. T., Watson, C. H., Bessman, S. C.,
Hirsch, D. A., Cooper, A. D., Drummond, S. P. A., & Markwald, R. R. (2021).
Performance of seven consumer sleep-tracking devices compared with polysomnography.

Sleep, 44(5). https://doi.org/10.1093/sleep/zsaa291

187


https://doi.org/10.1136/bjsports-2019-100710
https://doi.org/10.1136/bjsports-2019-100710
https://doi.org/https:/doi.org/10.1007/978-3-030-44754-0
https://doi.org/https:/doi.org/10.1016/j.jsmc.2019.11.005
https://doi.org/10.1016/j.jsmc.2022.03.006
https://doi.org/10.1093/sleep/zsaa291

References

Chung, K.-F., Lee, C.-T., Yeung, W.-F., Chan, M.-S., Chung, E. W.-Y., & Lin, W.-L. (2018).
Sleep hygiene education as a treatment of insomnia: a systematic review and meta-
analysis. Family practice, 35(4), 365-375. https://doi.org/10.1093/fampra/cmx122

Clark, L. A., Cuthbert, B., Lewis-Fernandez, R., Narrow, W. E., & Reed, G. M. (2017). Three
approaches to understanding and classifying mental disorder: ICD-11, DSM-5, and the
National Institute of Mental Health’s Research Domain Criteria (RDoC). Psychological
Science in the Public Interest, 18(2), 72-145. https://doi.org/10.1177/1529100617727266

Coel, R. A., Pujalte, G. G. A., Applewhite, A. 1., Zaslow, T., Cooper, G., Ton, A. N., &
Benjamin, H. J. (2023). Sleep and the young athlete. Sports health, 15(4), 537-546.
https://doi.org/10.1177/19417381221108732

Colrain, I. M., Nicholas, C. L., & Baker, F. C. (2014). Alcohol and the sleeping brain. Handb
Clin Neurol, 125, 415-431. https://doi.org/10.1016/b978-0-444-62619-6.00024-0

Cook, J. D., & Charest, J. (2023). Sleep and performance in professional athletes. Curr Sleep
Med Rep, 9(1), 56-81. https://doi.org/10.1007/s40675-022-00243-4

Cox, C., Ross-Stewart, L., & Foltz, B. (2017). Investigating the prevalence and risk factors of
depression symptoms among NCAA Division I collegiate athletes Journal of Sports
Science, 5. https://doi.org/10.17265/2332-7839/2017.01.002

Culbertson, F. M. (1997). Depression and gender. An international review. Am Psychol, 52(1),
25-31. https://doi.org/10.1037//0003-066x.52.1.25

Cunha, L. A., Costa, J. A., Marques, E. A., Brito, J., Lastella, M., & Figueiredo, P. (2023). The
impact of sleep interventions on athletic performance: A systematic review. Sports Med

Open, 9(1), 58. https://doi.org/10.1186/s40798-023-00599-z

188


https://doi.org/10.1177/1529100617727266
https://doi.org/10.1177/19417381221108732
https://doi.org/10.1016/b978-0-444-62619-6.00024-0
https://doi.org/10.1007/s40675-022-00243-4
https://doi.org/10.17265/2332-7839/2017.01.002
https://doi.org/10.1037/0003-066x.52.1.25
https://doi.org/10.1186/s40798-023-00599-z

References

Currie, A., Blauwet, C., Bindra, A., Budgett, R., Campriani, N., Hainline, B., McDuff, D.,
Mountjoy, M., Purcell, R., Putukian, M., Reardon, C. L., & Gouttebarge, V. (2021).
Athlete mental health: future directions. Br J Sports Med, 55(22), 1243-1244.
https://doi.org/10.1136/bjsports-2021-104443

Davies, D. J., Graham, K. S., & Chow, C. M. (2010). The effect of prior endurance training on
nap sleep patterns. Int J Sports Physiol Perform, 5(1), 87-97.
https://doi.org/10.1123/ijspp.5.1.87

Davis, S. (2018). LeBron James has a detailed sleep plan, and his trainer says it's the key to his

'mever-ending' recovery. Business Insider. Retrieved November 29 from
https://www.businessinsider.com/lebron-james-says-sleep-critical-recovery-2018-
11#:~:text=LeBron%?20James%?20has%20a%?20detailed%20sleep%20plan%2C,the%20s
hut%2Deye%?20necessary%20t0%20heal %20his%20body.

Del Rio Jodo, K. A., de Jesus, S. N., Carmo, C., & Pinto, P. (2018). The impact of sleep quality
on the mental health of a non-clinical population. Sleep Medicine, 46, 69—73.
https://doi.org/10.1016/j.sleep.2018.02.010

Dewald-Kaufmann, J., de Bruin, E., & Michael, G. (2019). Cognitive behavioral therapy for
insomnia (CBT-1) in school-aged children and adolescents. Sleep medicine clinics, 14(2),
155-165. https://doi.org/10.1016/j.jsmc.2019.02.002

Doherty, R., Madigan, S. M., Nevill, A., Warrington, G., & Ellis, J. G. (2023). The impact of
long haul travel on the sleep of elite athletes. Neurobiol Sleep Circadian Rhythms, 15,

100102. https://doi.org/10.1016/j.nbscr.2023.100102

189


https://doi.org/10.1136/bjsports-2021-104443
https://doi.org/10.1123/ijspp.5.1.87
https://www.businessinsider.com/lebron-james-says-sleep-critical-recovery-2018-11#:~:text=LeBron%20James%20has%20a%20detailed%20sleep%20plan%2C,the%20shut%2Deye%20necessary%20to%20heal%20his%20body
https://www.businessinsider.com/lebron-james-says-sleep-critical-recovery-2018-11#:~:text=LeBron%20James%20has%20a%20detailed%20sleep%20plan%2C,the%20shut%2Deye%20necessary%20to%20heal%20his%20body
https://www.businessinsider.com/lebron-james-says-sleep-critical-recovery-2018-11#:~:text=LeBron%20James%20has%20a%20detailed%20sleep%20plan%2C,the%20shut%2Deye%20necessary%20to%20heal%20his%20body
https://doi.org/10.1016/j.nbscr.2023.100102

References

Drew, M. K., Vlahovich, N., Hughes D., Appaneal, R., Burke, L. M., Lundy, B., Rogers, M. A.,
Toomey, M., Watts, D., Lovell, G., Praet, S., Halson, S. L., Colbey, C., Manzanero, S.,
Welvaert, M., West, N. P., Pyne, D. B., & Waddington, G. (2018). Prevalence of illness,
poor mental health and sleep quality and low energy availability prior to the 2016
Summer Olympic Games. British Journal of Sports Medicine, 52, 1-8.
https://doi.org/doi:10.1136/bjsports-2017-098208

Drew, M. K., Vlahovich, N., Hughes D., Appaneal, R. N., Peterson, K., Burke, L. M., Lundy, B.,
Toomey, M., Watts, D., Lovell, G., Praet, S., Halson, S. L., Colbey, C., Manzanero, S.,
Welvaert, M., West, N. P., Pyne, D. B., & Waddington, G. (2017). A multifactorial
evaluation of illness risk factors in athletes preparing for the Summer Olympic Games.
Journal of Science and Medicine in Sport, 20(8), 745-750.
https://doi.org/https://doi.org/10.1016/j.jsams.2017.02.010

Driller, M. W., Dunican, I. C., Omond, S. E. T., Boukhris, O., Stevenson, S., Lambing, K., &
Bender, A. M. (2023). Pyjamas, polysomnography and professional athletes: The role of
sleep tracking technology in sport. Sports (Basel), 11(1).
https://doi.org/10.3390/sports11010014

Driller, M. W., Lastella, M., & Sharp, A. P. (2019). Individualized sleep education improves
subjective and objective sleep indices in elite cricket athletes: A pilot study. J Sports Sci,
37(17), 2121-2125. https://doi.org/10.1080/02640414.2019.1616900

Driller, M. W., Mah, C. D., & Halson, S. L. (2018). Development of the athlete sleep behavior
questionnaire: A tool for identifying maladaptive sleep practices in elite athletes. Sleep

Sci, 11(1), 37-44. https://doi.org/10.5935/1984-0063.20180009

190


https://doi.org/doi:10.1136/bjsports-2017-098208
https://doi.org/https:/doi.org/10.1016/j.jsams.2017.02.010
https://doi.org/10.3390/sports11010014
https://doi.org/10.1080/02640414.2019.1616900
https://doi.org/10.5935/1984-0063.20180009

References

Driller, M. W., Suppiah, H., Rogerson, D., Ruddock, A., James, L., & Virgile, A. (2022).
Investigating the sleep habits in individual and team-sport athletes using the Athlete
Sleep Behavior Questionnaire and the Pittsburgh Sleep Quality Index. Sleep Sci, 15(1),
112-117. https://doi.org/10.5935/1984-0063.2021003 1

Dumortier, J., Mariman, A., Boone, J., Delesie, L., Tobback, E., Vogelaers, D., & Bourgois, J. G.
(2018). Sleep, training load and performance in elite female gymnasts. European Journal
of Sport Science, 18(2), 151-161. https://doi.org/10.1080/17461391.2017.1389992

Ebrahim, I. O., Shapiro, C. M., Williams, A. J., & Fenwick, P. B. (2013). Alcohol and sleep I:
effects on normal sleep. Alcohol Clin Exp Res, 37(4), 539-549.
https://doi.org/10.1111/acer.12006

Erlacher, D., Felix, E., A., A. O., & and Galal EI-Din, H. (2011). Sleep habits in German athletes
before important competitions or games. Journal of Sports Sciences, 29(8), 859-866.
https://doi.org/10.1080/02640414.2011.565782

Espie, C. A. (2022). Standard CBT-I Protocol for the Treatment of Insomnia Disorder. In
Cognitive-Behavioural Therapy For Insomnia (CBT-I) Across The Life Span (pp. 17-41).
https://doi.org/https://doi.org/10.1002/9781119891192.ch2

Fang, H., Tu, S., Sheng, J., & Shao, A. (2019). Depression in sleep disturbance: A review on a
bidirectional relationship, mechanisms and treatment. Journal of cellular and molecular
medicine, 23(4), 2324-2332. https://doi.org/10.1111/jcmm.14170

Faustin, M., Burton, M., Callender, S., Watkins, R., & Chang, C. (2022). Effect of media on the
mental health of elite athletes. British Journal of Sports Medicine, 56(3), 123-124.

https://doi.org/10.1136/bjsports-2021-105094

191


https://doi.org/10.5935/1984-0063.20210031
https://doi.org/10.1111/acer.12006
https://doi.org/10.1080/02640414.2011.565782
https://doi.org/https:/doi.org/10.1002/9781119891192.ch2
https://doi.org/10.1136/bjsports-2021-105094

References

Feeley, N., Cossette, S., Coté, J., Héon, M., Stremler, R., Martorella, G., & Purden, M. (2009).
The importance of piloting an RCT intervention. Can J Nurs Res, 41(2), 85-99.

Fernandez-Mendoza, J., & Vgontzas, A. N. (2013). Insomnia and its impact on physical and
mental health. Current psychiatry reports, 15, 1-8. https://doi.org/doi:10.1007/s11920-
013-0418-8.

Fletcher, D., & Hanton, S. (2003). Sources of organizational stress in elite sports performers. The
Sport Psychologist, 17(2), 175-195. https://doi.org/10.1123/tsp.17.2.175

Ford, G. (2020). Prevalence vs. Incidence: what is the difference? Retrieved June from
https://s4be.cochrane.org/blog/2020/11/06/prevalence-vs-incidence-what-is-the-
difference/#:~:text=Prevalence%20=%20the%20number%200f%20cases,'%200r%20"'peri
0d%?20prevalence'.&text=Period%20prevalence%20is%20the%20proportion,low%20nu
mber%200f%20new%?20cases.

Foskett, R. L., & Longstaff, F. (2018). The mental health of elite athletes in the United Kingdom.
Journal of Science and Medicine in Sport, 21(8), 765-770.
https://doi.org/https://doi.org/10.1016/j.jsams.2017.11.016

Fowler, P., Duffield, R., & Vaile, J. (2015). Effects of simulated domestic and international air
travel on sleep, performance, and recovery for team sports. Scandinavian journal of
medicine & science in sports, 25(3), 441-451. https://doi.org/10.1111/sms.12227

Fowler, P. M., Knez, W., Crowcroft, S., Mendham, A. E., Miller, J., Sargent, C., Halson, S., &
Duffield, R. (2017). Greater effect of east versus west travel on jet lag, sleep, and team

sport performance. Medicine and science in sports and exercise.

https://doi.org/10.1249/MSS.0000000000001374

192


https://doi.org/doi:10.1007/s11920-013-0418-8
https://doi.org/doi:10.1007/s11920-013-0418-8
https://doi.org/10.1123/tsp.17.2.175
https://s4be.cochrane.org/blog/2020/11/06/prevalence-vs-incidence-what-is-the-difference/#:~:text=Prevalence%20=%20the%20number%20of%20cases,'%20or%20'period%20prevalence'.&text=Period%20prevalence%20is%20the%20proportion,low%20number%20of%20new%20cases
https://s4be.cochrane.org/blog/2020/11/06/prevalence-vs-incidence-what-is-the-difference/#:~:text=Prevalence%20=%20the%20number%20of%20cases,'%20or%20'period%20prevalence'.&text=Period%20prevalence%20is%20the%20proportion,low%20number%20of%20new%20cases
https://s4be.cochrane.org/blog/2020/11/06/prevalence-vs-incidence-what-is-the-difference/#:~:text=Prevalence%20=%20the%20number%20of%20cases,'%20or%20'period%20prevalence'.&text=Period%20prevalence%20is%20the%20proportion,low%20number%20of%20new%20cases
https://s4be.cochrane.org/blog/2020/11/06/prevalence-vs-incidence-what-is-the-difference/#:~:text=Prevalence%20=%20the%20number%20of%20cases,'%20or%20'period%20prevalence'.&text=Period%20prevalence%20is%20the%20proportion,low%20number%20of%20new%20cases
https://doi.org/https:/doi.org/10.1016/j.jsams.2017.11.016

References

Fullagar, H., Skorski, S., Duffield, R., & Meyer, T. (2016). The effect of an acute sleep hygiene
strategy following a late-night soccer match on recovery of players. Chronobiol Int,
33(5), 490-505. https://doi.org/10.3109/07420528.2016.1149190

Fullagar, H. H., Skorski, S., Duffield, R., Hammes, D., Coutts, A. J., & Meyer, T. (2015). Sleep
and athletic performance: the effects of sleep loss on exercise performance, and
physiological and cognitive responses to exercise. Sports Med, 45(2), 161-186.
https://doi.org/10.1007/s40279-014-0260-0

Fuller, K. L., Juliff, L., Gore, C. J., Peiffer, J. J., & Halson, S. L. (2017). Software thresholds
alter the bias of actigraphy for monitoring sleep in team-sport athletes. Journal of Science
and Medicine in Sport, 20(8), 756-760. https://doi.org/10.1016/j.jsams.2016.11.021

Furie, K., Park, A. L., & Wong, S. E. (2023). Mental health and involuntary retirement from
sports post-musculoskeletal injury in adult athletes: A systematic review. Curr Rev
Musculoskelet Med, 16(5), 211-219. https://doi.org/10.1007/s12178-023-09830-6

Golding, L., Giles, G. R., & and Perera, N. K. P. (2020). The prevalence of depressive symptoms
in high-performance athletes: a systematic review. The Physician and Sportsmedicine,
48(3), 247-258. https://doi.org/10.1080/00913847.2020.1713708

Gorczynski, P. F., Coyle, M., & Gibson, K. (2017). Depressive symptoms in high-performance
athletes and non-athletes: a comparative meta-analysis. British Journal of Sports
Medicine, 51, 1348—1354. https://doi.org/10.1136/bjsports-2016-096455

Gough, B., & Madill, A. (2012). Subjectivity in psychological science: From problem to

prospect. Psychological Methods, 17(3), 374-384. https://doi.org/10.1037/a0029313

193


https://doi.org/10.3109/07420528.2016.1149190
https://doi.org/10.1007/s40279-014-0260-0
https://doi.org/10.1007/s12178-023-09830-6
https://doi.org/10.1080/00913847.2020.1713708
https://doi.org/10.1037/a0029313

References

Gouttebarge, V., Aoki, H., Ekstrand, J., Verhagen, E. A., & Kerkhoffs, G. M. (2016). Are severe
musculoskeletal injuries associated with symptoms of common mental disorders among
male European professional footballers? Knee Surg Sports Traumatol Arthrosc, 24(12),
3934-3942. https://doi.org/10.1007/s00167-015-3729-y

Gouttebarge, V., Bindra, A., Blauwet, C., Campriani, N., Currie, A., Engebretsen, L., Hainline,
B., Kroshus, E., McDuff, D., Mountjoy, M., Purcell, R., Putukian, M., Reardon, C. L.,
Rice, S. M., & Budgett, R. (2021). International Olympic Committee (IOC) Sport Mental
Health Assessment Tool 1 (SMHAT-1) and Sport Mental Health Recognition Tool 1
(SMHRT-1): towards better support of athletes’ mental health. British Journal of Sports
Medicine, 55(1), 30-37. https://doi.org/10.1136/bjsports-2020-102411

Gouttebarge, V., Castaldelli-Maia, J. M., Gorczynski, P., Hainline, B., Hitchcock, M. E.,
Kerkhoffs, G. M., Rice, S. M., & Reardon, C. L. (2019). Occurrence of mental health
symptoms and disorders in current and former elite athletes: a systematic review and
meta-analysis. British Journal of Sports Medicine, 53, 700 - 707.
https://doi.org/10.1136/bjsports-2019-100671

Gouttebarge, V., Frings-Dresen, M. H., & Sluiter, J. K. (2015). Mental and psychosocial health
among current and former professional footballers. Occup Med (Lond), 65(3), 190-196.
https://doi.org/10.1093/occmed/kqu202

Gouttebarge, V., Ruud, J., Maarten, M., Evert, V., Paul, W., & and Kerkhoffs, G. (2017). The
prevalence and risk indicators of symptoms of common mental disorders among current
and former Dutch elite athletes. Journal of Sports Sciences, 35(21), 2148-2156.

https://doi.org/10.1080/02640414.2016.1258485

194


https://doi.org/10.1007/s00167-015-3729-y
https://doi.org/10.1136/bjsports-2020-102411
https://doi.org/10.1093/occmed/kqu202
https://doi.org/10.1080/02640414.2016.1258485

References

Gulliver, A., Griffiths, K. M., & Christensen, H. (2012). Barriers and facilitators to mental health
help-seeking for young elite athletes: A qualitative study. BMC Psychiatry.
https://doi.org/https://doi.org/10.1186/1471-244X-12-157

Gulliver, A., Griffiths, K. M., Mackinnon, A., Batterham, P. J., & Stanimirovic, R. (2015). The
mental health of Australian elite athletes. Journal of Science and Medicine in Sport, 18,
255-261. https://doi.org/http://dx.doi.org/10.1016/j.jsams.2014.04.006

Gupta, L., Morgan, K., & Gilchrist, S. (2017). Does elite sport degrade sleep quality? A
systematic review. Sports Medicine, 47(7), 1317-1333. https://doi.org/10.1007/s40279-
016-0650-6

Gwyther, K., Rice, S., Purcell, R., Pilkington, V., Santesteban-Echarri, O., Bailey, A., & Walton,
C. C. (2022). Sleep interventions for performance, mood and sleep outcomes in athletes:
a systematic review and meta-analysis. Psychology of Sport and Exercise, 58, 102094.
https://doi.org/10.1016/j.psychsport.2021.102094

Haberer, J. E., Trabin, T., & Klinkman, M. (2013). Furthering the reliable and valid
measurement of mental health screening, diagnoses, treatment and outcomes through
health information technology. Gen Hosp Psychiatry, 35(4), 349-353.
https://doi.org/10.1016/j.genhosppsych.2013.03.009

Halson, S. L. (2008). Nutrition, sleep and recovery. European Journal of Sport Science, 8(2),
119-126. https://doi.org/10.1080/17461390801954794

Halson, S. L. (2013). Sleep and the elite athlete. Sports Science Exchange, 26(113), 1-4.

Halson, S. L. (2014). Sleep in elite athletes and nutritional interventions to enhance sleep. Sports

Medicine, 44, 13-23. https://doi.org/10.1007/s40279-014-0147-0

195


https://doi.org/https:/doi.org/10.1186/1471-244X-12-157
https://doi.org/http:/dx.doi.org/10.1016/j.jsams.2014.04.006
https://doi.org/10.1016/j.genhosppsych.2013.03.009
https://doi.org/10.1080/17461390801954794
https://doi.org/10.1007/s40279-014-0147-0

References

Halson, S. L. (2019). Sleep monitoring in athletes: Motivation, methods, miscalculations and
why it matters. Sports Med, 49(10), 1487-1497. https://doi.org/10.1007/s40279-019-
01119-4

Halson, S. L., Appaneal, R. N., Welvaert, M., Maniar, N., & Drew, M. K. (2022). Stressed and
not sleeping: Poor sleep and psychological stress in elite athletes prior to the Rio 2016
Olympic Games. Int J Sports Physiol Perform, 17(2), 195-202.
https://doi.org/10.1123/ijspp.2021-0117

Halson, S. L., Johnston, R. D., Appaneal, R. N., Rogers, M. A., Toohey, L. A., Drew, M. K.,
Sargent, C., & Roach, G. D. (2022). Sleep quality in elite athletes: Normative values,
reliability and understanding contributors to poor sleep. Sports Medicine, 52, 417-426.

Halson, S. L., & Juliff, L. E. (2017). Sleep, sport, and the brain (V. W. a. B. P. Mark R. Wilson,
Ed. Vol. 234). Academic Press.

Hammond, T., Gialloreto, C., Kubas, H., & Davis, H. (2013). The prevalence of failure-based
depression among elite athletes. Clin J Sport Med, 23(4), 273-277.
https://doi.org/10.1097/JSM.0b013e318287b870

Harada, T., Wada, K., Tsuji, F., Krejci, M., Kawada, T., Noji, T., Nakade, M., & Takeuchi, H.
(2016). Intervention study using a leaflet entitled ‘three benefits of “go to bed early! get
up early! and intake nutritionally rich breakfast!”” a message for athletes’ to improve the
soccer performance of university soccer team. Sleep and Biological Rhythms, 14(1), 65-
74. https://doi.org/10.1007/s41105-015-0035-5

Harvey, A. G. (2001). Insomnia: symptom or diagnosis? Clin Psychol Rev, 21(7), 1037-1059.

https://doi.org/10.1016/s0272-7358(00)00083-0

196


https://doi.org/10.1007/s40279-019-01119-4
https://doi.org/10.1007/s40279-019-01119-4
https://doi.org/10.1123/ijspp.2021-0117
https://doi.org/10.1097/JSM.0b013e318287b870
https://doi.org/10.1007/s41105-015-0035-5
https://doi.org/10.1016/s0272-7358(00)00083-0

References

Haslam, C., McAulay, C., Cooper, D., Mertens, N., Coffee, P., Hartley, C., Young, T., La Rue,
C.J., Haslam, S. A., Steffens, N. K., Cruwys, T., Bentley, S. V., Mallett, C. J.,
McGregor, M., Williams, D., & Fransen, K. (2024). “I’m more than my sport”: Exploring
the dynamic processes of identity change in athletic retirement. Psychology of Sport and
Exercise, 73, 102640. https://doi.org/https://doi.org/10.1016/j.psychsport.2024.102640

Hassmén, P., & Blomstrand, E. (1995). Mood state relationships and soccer team performance.
The Sport Psychologist, 9(3), 297-308. https://doi.org/10.1123/tsp.9.3.297

Hausswirth, C., Louis, J., Aubry, A., Bonnet, G., Duffield, R., & Le Meur, Y. (2014). Evidence
of disturbed sleep and increased illness in overreached endurance athletes. Medicine and
science in sports and exercise.

Hayes, S. C., Wilson, K. G., Gifford, E. V., Follette, V. M., & Strosahl, K. (1996). Experimental
avoidance and behavioral disorders: a functional dimensional approach to diagnosis and
treatment. J Consult Clin Psychol, 64(6), 1152-1168. https://doi.org/10.1037//0022-
006x.64.6.1152

Henriksen, K., Dideriksen, S., Kuettel, A., Schlawe, A., & Storm, L. K. (2025). The coach as an
architect of Danish high- performance sport environments. Psychology of Sport and
Exercise, 80, 102877. https://doi.org/https://doi.org/10.1016/j.psychsport.2025.102877

Henriksen, K., Huang, Z., Bartley, J., Goran Kenttd, Purcell, R., Wagstaff, C. R. D., Gangyan Si,
Ge, Y., & chinke, R. (2024). The role of high-performance sport environments in mental
health: an international society of sport psychology consensus statement. International
Journal of Sport and Exercise Psychology.

https://doi.org/10.1080/1612197X.2024.2437923

197


https://doi.org/https:/doi.org/10.1016/j.psychsport.2024.102640
https://doi.org/10.1123/tsp.9.3.297
https://doi.org/10.1037/0022-006x.64.6.1152
https://doi.org/10.1037/0022-006x.64.6.1152
https://doi.org/https:/doi.org/10.1016/j.psychsport.2025.102877
https://doi.org/10.1080/1612197X.2024.2437923

References

Henriksen, K., Schinke, R., Moesch, K., McCann, S., Parham, W. D., Larsen, C. H., & Terry, P.
(2020). Consensus statement on improving the mental health of high performance
athletes. International Journal of Sport and Exercise Psychology, 18(5), 553-560.

Hill, C. (2024). 23-time gold medallist Michael Phelps opens up on ‘post-Olympic depression’
International Olympic Committee. Retrieved June 20 from
https://www.olympics.com/en/news/23-time-gold-medallist-michael-phelps-opens-up-on-
post-olympic-depression

Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L., Hazen, N.,
Herman, J., Katz, E. S., Kheirandish-Gozal, L., Neubauer, D. N., O'Donnell, A. E.,
Ohayon, M., Peever, J., Rawding, R., Sachdeva, R. C., Setters, B., Vitiello, M. V., Ware,
J. C., & Adams Hillard, P. J. (2015). National Sleep Foundation's sleep time duration
recommendations: methodology and results summary. Sleep Health, 1(1), 40-43.
https://doi.org/10.1016/j.sleh.2014.12.010

Hoshikawa, M., Uchida, S., & Hirano, Y. (2018). A subjective assessment of the prevalence and
factors associated with poor sleep quality amongst elite Japanese athletes. Sports
medicine-open, 4, 1-13.

How To Academy. (2019). Why Roger Federer Sleeps Twelve Hours a Day | With
Neuroscientist Matthew Walker. Retrieved June 29 from
https://www.youtube.com/watch?v=JW_F8HyGS68

Institute for Health Metrics and Evaluation. (n.d). Mental health. Retrieved 2025 from

https://www.healthdata.org/research-analysis/health-topics/mental-health

198


https://www.olympics.com/en/news/23-time-gold-medallist-michael-phelps-opens-up-on-post-olympic-depression
https://www.olympics.com/en/news/23-time-gold-medallist-michael-phelps-opens-up-on-post-olympic-depression
https://doi.org/10.1016/j.sleh.2014.12.010
https://www.youtube.com/watch?v=JW_F8HyGS68
https://www.healthdata.org/research-analysis/health-topics/mental-health

References

International Olympic Committee [IOC]. (2023). Mental Health Action Plan.
https://www.olympics.com/ioc/news/new-ioc-mental-health-action-plan-to-further-focus-
on-well-being-of-athletes-and-promoting-psychologically-safe-environments

Irish, L. A., Kline, C. E., Gunn, H. E., Buysse, D. J., & Hall, M. H. (2015). The role of sleep
hygiene in promoting public health: A review of empirical evidence. Sleep Medicine
Reviews, 22, 23-36. https://doi.org/10.1016/j.smrv.2014.10.001

Irwin, M. R., Cole, J. C., & Nicassio, P. M. (2006). Comparative meta-analysis of behavioral
interventions for insomnia and their efficacy in middle-aged adults and in older adults
55+ years of age. Health Psychol, 25(1), 3-14. https://doi.org/10.1037/0278-6133.25.1.3

Jackson, S. A., & Csikszentmihalyi, M. (1999). Flow in sports. Human Kinetics.

Jahrami, H., Trabelsi, K., Vitiello, M. V., & BaHammam, A. S. (2023). The tale of orthosomnia:
I am so good at sleeping that I can do it with my eyes closed and my fitness tracker on
me. In (pp. 13-15): Taylor & Francis.

Janse van Rensburg, D. C., Jansen van Rensburg, A., Fowler, P. M., Bender, A. M., Stevens, D.,
Sullivan, K. O., Fullagar, H. H., Alonso, J.-M., Biggins, M., & Claassen-Smithers, A.
(2021). Managing travel fatigue and jet lag in athletes: a review and consensus statement.
Sports Medicine, 51(10), 2029-2050. https://doi.org/10.1007/s40279-021-01502-0

Jansson-Frojmark, M., Nordenstam, L., Alfonsson, S., Bohman, B., Rozental, A., & Norell-
Clarke, A. (2024). Stimulus control for insomnia: A systematic review and meta-analysis.
Journal of sleep research, 33(1), e14002. https://doi.org/10.1111/jsr.14002

Johns, M. W. (1991). A new method for measuring daytime sleepiness: the Epworth sleepiness

scale. Sleep, 14(6), 540-545. https://doi.org/10.1093/sleep/14.6.540

199


https://www.olympics.com/ioc/news/new-ioc-mental-health-action-plan-to-further-focus-on-well-being-of-athletes-and-promoting-psychologically-safe-environments
https://www.olympics.com/ioc/news/new-ioc-mental-health-action-plan-to-further-focus-on-well-being-of-athletes-and-promoting-psychologically-safe-environments
https://doi.org/10.1037/0278-6133.25.1.3
https://doi.org/10.1093/sleep/14.6.540

References

Johnson, K. L., Adam, M. E. K., Kowalski, K. C., Mosewich, A. D., Schellenberg, B. J. L.,
Storey, K. E., & & Ferguson, L. J. (2025). ‘But having someone, kind of, walk you
through what to do ... ’: exploring women athletes’ preferences for learning and
practicing self-compassion. Qualitative Research in Sport, Exercise and Health, 17(3),
241-256. https://doi.org/DOI: 10.1080/2159676X.2025.2461994

Jones, C. P., Armstrong-Moore, R., Penney, T. L., Cummins, S., Armitage, S., Adams, J., &
White, M. (2022). Adolescents’ perspectives on soft drinks after the introduction of the
UK Soft Drinks Industry Levy: A focus group study using reflexive thematic analysis.
Appetite, 179, 106305. https://doi.org/https://doi.org/10.1016/j.appet.2022.106305

Jones, M. (2018). Electronic device use and sleep patterns in athletes. The Influence of Evening
Electronic Device Use on Sleep and Performance in Athletes, 42.

Jones, M. J., Dawson, B., Gucciardi, D. F., Eastwood, P. R., Miller, J., Halson, S. L., Dunican, I.
C., & Peeling, P. (2019). Evening electronic device use and sleep patterns in athletes.
Journal of Sports Sciences, 37(8), 864-870.

Jones, M. V., & and Sheftfield, D. (2007). The impact of game outcome on the well-being of
athletes. International Journal of Sport and Exercise Psychology, 5(1), 54-65.
https://doi.org/10.1080/1612197X.2008.9671812

Jones, P. B. (2013). Adult mental health disorders and their age at onset. Br J Psychiatry Suppl,
54, s5-10. https://doi.org/10.1192/bjp.bp.112.119164

Jones, S., Torres, V., & Arminio, J. (2021). Negotiating the complexities of qualitative research
in higher education: Essential Elements and Issues.

https://doi.org/10.4324/9781003090694

200


https://doi.org/DOI
https://doi.org/https:/doi.org/10.1016/j.appet.2022.106305
https://doi.org/10.1080/1612197X.2008.9671812
https://doi.org/10.1192/bjp.bp.112.119164

References

Juliff, L. E., Halson, S. L., & Peiffer, J. J. (2015). Understanding sleep disturbance in athletes
prior to important competitions. J Sci Med Sport, 18(1), 13-18.
https://doi.org/10.1016/j.jsams.2014.02.007

Keikha, B. M. Yusof, S. M., & Jourkesh, M. (2015). The relationship between pre-competition
state anxiety components and mood state sub-scales scores and the result of among
college athletes through temporal patterning. International Journal of Sports Science, 5,
8-15. https://doi.org/10.5923/j.sports.20150501.02.

Kallingal, M. (2021). Simone Biles opens up about her mental health post-Olympics: ‘I'm still
scared to do gymnastics’. CNN. https://edition.cnn.com/2021/10/22/sport/simone-biles-
gymnastics-spt/index.html

Kessler, R. C. A. G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S.-L. T., Walters, E. E.,
& Zaslavsky, A. M. (2002). Short screening scales to monitor population prevalences and
trends in non-specific psychological distress. Psychological Medicine, 32, 959-976.
https://doi.org/https://doi.org/10.1017/S0033291702006074

Keyes, C. L. (2002). The mental health continuum: from languishing to flourishing in life. J
Health Soc Behav, 43(2), 207-222.

Kim, K. N., Sarah E. Emert, Alisa Huskey, Amy B. Athey, & Taylor, D. J. (Eds.). (2024). Sleep
and mental health in athletes. Academic Press.
https://doi.org/https://doi.org/10.1016/B978-0-12-822969-9.00008-0.

Koffel, E. A., Koffel, J. B., & Gehrman, P. R. (2015). A meta-analysis of group cognitive
behavioral therapy for insomnia. Sleep Med Rev, 19, 6-16.

https://doi.org/10.1016/j.smrv.2014.05.001

201


https://doi.org/10.1016/j.jsams.2014.02.007
https://doi.org/10.5923/j.sports.20150501.02
https://edition.cnn.com/2021/10/22/sport/simone-biles-gymnastics-spt/index.html
https://edition.cnn.com/2021/10/22/sport/simone-biles-gymnastics-spt/index.html
https://doi.org/https:/doi.org/10.1017/S0033291702006074
https://doi.org/https:/doi.org/10.1016/B978-0-12-822969-9.00008-0
https://doi.org/10.1016/j.smrv.2014.05.001

References

Kroshus, E., Wagner, J., Wyrick, D., Athey, A., Bell, L., Benjamin, H. J., Grandner, M. A.,
Kline, C. E., Mohler, J. M., Roxanne Prichard, J., Watson, N. F., & Hainline, B. (2019).
Wake up call for collegiate athlete sleep: narrative review and consensus
recommendations from the NCAA Interassociation Task Force on Sleep and Wellness. Br
J Sports Med, 53(12), 731-736. https://doi.org/10.1136/bjsports-2019-100590

Krueger, R. A. (1994). Focus groups: A practical guide for applied research (2 ed.). Sage
Publications.

Krueger, R. A., & Casey, M. A. (2014). Focus Groups: A Practical Guide for Applied Research
(5 ed.). SAGE Publications.

Krystal, A. D., Ashbrook, L. H., & Prather, A. A. (2021). What Is Insomnia? JAMA, 326(23),
2444-2444. https://doi.org/10.1001/jama.2021.19283

Kumar, S., Gomati, D. (2023). Sports performance and mental health of athletes. Sports Science
& Health Advances, 1(01), 46-49.
https://doi.org/https://doi.org/10.60081/SSHA.1.1.2023.46-49

Kiittel, A., & Larsen, C. H. (2020). Risk and protective factors for mental health in elite athletes:
A scoping review. International Review of Sport and Exercise Psychology, 13(1), 231-
265. https://doi.org/10.1080/1750984X.2019.1689574

Kvig, E. 1., & Nilssen, S. (2023). Does method matter? Assessing the validity and clinical utility
of structured diagnostic interviews among a clinical sample of first-admitted patients with
psychosis: A replication study [Original Research]. Frontiers in Psychiatry, 14.

https://doi.org/10.3389/fpsyt.2023.1076299

202


https://doi.org/10.1136/bjsports-2019-100590
https://doi.org/10.1001/jama.2021.19283
https://doi.org/https:/doi.org/10.60081/SSHA.1.1.2023.46-49
https://doi.org/10.3389/fpsyt.2023.1076299

References

Lancee, J., van Straten, A., Morina, N., Kaldo, V., & Kamphuis, J. H. (2016). Guided online or
face-to-face cognitive behavioral treatment for insomnia: a randomized wait-list
controlled trial. Sleep, 39(1), 183-191. https://doi.org/10.5665/sleep.5344

Lancel, M., Boersma, G. J., & & Kamphuis, J. (2021). Insomnia disorder and its reciprocal
relation with psychopathology. Current Opinion in Psycholog, 41, 34-39.
https://doi.org/https://doi.org/10.1016/j.copsyc.2021.02.001

Lardon, M. T., & Fitzgerald, M. W. (Eds.). (2013). Performance enhancement and the sport
psychologist. Wiley-Blackwell.

Lastella, M., Lovell, G. P., & Sargent, C. (2014). Athletes' precompetitive sleep behaviour and
its relationship with subsequent precompetitive mood and performance. European
Journal of Sport Science, 14(S1), S123-S130.
https://doi.org/https://doi.org/10.1080/17461391.2012.660505

Lastella, M., Memon, A. R., & Vincent, G. E. (2020). Global research output on sleep research
in athletes from 1966 to 2019: A bibliometric analysis. Clocks &amp; Sleep, 2(2), 99-
119. https://www.mdpi.com/2624-5175/2/2/10

Lastella, M., Roach, G. D., Halson, S. L., & Sargent, C. (2015). Sleep/wake behaviours of elite
athletes from individual and team sports. Eur J Sport Sci, 15(2), 94-100.
https://doi.org/10.1080/17461391.2014.932016

Lastella, M., Vincent, G. E., Duffield, R., Roach, G. D., Halson, S. L., Heales, L. J., & Sargent,
C. (2018). Can sleep be used as an indicator of overreaching and overtraining in athletes?
Frontiers in Physiology, 9, 436. https://doi.org/10.3389/fphys.2018.00436

Leduc, C., Jones, B., Robineau, J., Piscione, J., & Lacome, M. (2019). Sleep quality and quantity

of international rugby sevens players during pre-season. The Journal of Strength &

203


https://doi.org/https:/doi.org/10.1016/j.copsyc.2021.02.001
https://doi.org/https:/doi.org/10.1080/17461391.2012.660505
https://www.mdpi.com/2624-5175/2/2/10
https://doi.org/10.1080/17461391.2014.932016

References

Conditioning Research, 33(7), 1878-1886.
https://doi.org/10.1519/JSC.0000000000002839

Leeder, J., Glaister, M., Pizzoferro, K., Dawson, J., & Pedlar, C. (2012). Sleep duration and
quality in elite athletes measured using wristwatch actigraphy. J Sports Sci, 30(6), 541-
545. https://doi.org/10.1080/02640414.2012.660188

Lisha, N. E., & and Sussman, S. (2010). Relationship of high school and college sports
participation with alcohol, tobacco, and illicit drug use: A review. Addictive Behavior,
35(5), 399-407. https://doi.org/doi:10.1016/j.addbeh.2009.12.032.

Lundqvist, C., & Andersson, G. (2021). Let's talk about mental health and mental disorders in
elite sports: A narrative review of theoretical perspectives. Front Psychol, 12, 700829.
https://doi.org/10.3389/fpsyg.2021.700829

Mah, C. D., Mah, K. E., Kezirian, E. J., & Dement, W. C. (2011). The effects of sleep extension
on the athletic performance of collegiate basketball players. Sleep, 34(7), 943-950.
https://doi.org/10.5665/sleep.1132

Manber, R., & Carney, C. E. (2015). Treatment plans and interventions for insomnia: a case
Jformulation approach. Guilford Publications.

Manber, R., Edinger, J. D., Gress, J. L., Pedro-Salcedo, M. G. S., Kuo, T. F., & Kalista, T.
(2008). Cognitive behavioral therapy for insomnia enhances depression outcome in
patients with comorbid major depressive disorder and insomnia. Sleep, 31(4), 489-495.
https://doi.org/10.1093/sleep/31.4.489

Mansournia, M. A., Collins, G. S., Nielsen, R.O. (2021). A CHecklist for statistical Assessment
of Medical Papers (the CHAMP statement): explanation and elaboration. Br J Sports

Med., 55(18), 1009-1017. https://doi.org/10.1136/bjsports-2020-103652

204


https://doi.org/10.1080/02640414.2012.660188
https://doi.org/doi:10.1016/j.addbeh.2009.12.032
https://doi.org/10.3389/fpsyg.2021.700829
https://doi.org/10.5665/sleep.1132
https://doi.org/10.1136/bjsports-2020-103652

References

Markser, V. Z. (2011). Sport psychiatry and psychotherapy. Mental strains and disorders in
professional sports. Challenge and answer to societal changes. Eur Arch Psychiatry Clin
Neurosci, 261 Suppl 2, S182-185. https://doi.org/10.1007/s00406-011-0239-x

Massey, K. L., & Whitehead, A. E. (2022). Pregnancy and motherhood in elite sport: The
longitudinal experiences of two elite athletes. Psychology of Sport and Exercise.
https://doi.org/https://doi.org/10.1016/j.psychsport.2022.102139

McDuff, D., Stull, T., Castaldelli-Maia, J. M., Hitchcock, M. E., Hainline, B., & Reardon, C. L.
(2019). Recreational and ergogenic substance use and substance use disorders in elite
athletes: A narrative review. Br J Sports Med, 53(12), 754-760.
https://doi.org/10.1136/bjsports-2019-100669

McGregor, B., McGrath, R., Young, J., & Nottle, C. (2024). A scoping review of the experiences
of elite female athletes concerning pregnancy and motherhood. Sport in Society, 27(8),
1221-1253. https://doi.org/10.1080/17430437.2023.2270438

McKay, A. K. A., Stellingwerff, T., Smith, E. S., Martin, D. T., Mujika, 1., Goosey-Tolfrey, V.
L., Sheppard, J., & Burke, L. M. (2022). Defining training and performance caliber: A
participant classification framework. Int J Sports Physiol Perform, 17(2), 317-331.
https://doi.org/10.1123/ijspp.2021-0451

McNair, D. M., Lorr, M., & & Droppleman, L. F. (1971). Manual for the Profile of Mood States.
Educational and Industrial Testing Service.

Merriam, S. B. (2002). Introduction to qualitative research. Qualitative research in practice:
Examples for discussion and analysis, 1(1), 1-17.

Miles, K. H., Clark, B., Fowler, P. M., Miller, J., & Pumpa, K. L. (2019). Sleep practices

implemented by team sport coaches and sports science support staff: A potential avenue

205


https://doi.org/10.1007/s00406-011-0239-x
https://doi.org/https:/doi.org/10.1016/j.psychsport.2022.102139
https://doi.org/10.1136/bjsports-2019-100669
https://doi.org/10.1080/17430437.2023.2270438
https://doi.org/10.1123/ijspp.2021-0451

References

to improve athlete sleep? J Sci Med Sport, 22(7), 748-752.
https://doi.org/10.1016/j.jsams.2019.01.008

Milewski, M. D., Skaggs, D. L., Bishop, G. A., Pace, J. L., Ibrahim, D. A., Wren, T. A., &
Barzdukas, A. (2014). Chronic lack of sleep is associated with increased sports injuries in
adolescent athletes. Journal of Pediatric Orthopaedics, 34(2), 129-133.

Miller, C. B., Espie, C. A., Epstein, D. R., Friedman, L., Morin, C. M., Pigeon, W. R., Spielman,
A.J., & Kyle, S. D. (2014). The evidence base of sleep restriction therapy for treating
insomnia disorder. Sleep Med Rev, 18(5), 415-424.
https://doi.org/10.1016/j.smrv.2014.01.006

Milojevich, H. M., & Lukowski, A. F. (2016). Sleep and mental health in undergraduate students
with generally healthy sleep habits. PLos ONE, 11(6).
https://doi.org/doi:10.1371/journal.pone.0156372

Mitchell, L., Ratcliff, J., Burke, L. M., & Forsyth, A. (2024). Engaging athletes as research
participants. A document analysis of published sport science literature. European Journal
of Sport Science, 24(10), 1442-1451. https://doi.org/10.1002/ejsc.12198

Mitchell, M. D., Gehrman, P., Perlis, M., & Umscheid, C. A. (2012). Comparative effectiveness
of cognitive behavioral therapy for insomnia: a systematic review. BMC Fam Pract, 13,
40. https://doi.org/10.1186/1471-2296-13-40

Mitchell, M. D., Gehrman, P., Perlis, M., & Umscheid, C. A. (2014). Comparative effectiveness
of cognitive behavioral therapy for insomnia: a systematic review. Focus, 12(1), 80-89.

Moesch, K., Goran Kenttd, Jens Kleinert, Cédric Quignon-Fleureth, Sarah Cecili, & Bertollo, M.

(2018). FEPSAC position statement: Mental health disorders in elite athletes and models

206


https://doi.org/10.1016/j.jsams.2019.01.008
https://doi.org/10.1016/j.smrv.2014.01.006
https://doi.org/doi:10.1371/journal.pone.0156372
https://doi.org/10.1186/1471-2296-13-40

References

of service provision. Journal of Sport & Exercise Psychology, 38, 61-71.
https://doi.org/https://doi.org/10.1016/j.psychsport.2018.05.013

Montero A, S. D., Adams R, Drummond M. (2022). Sleep and mental health issues in current
and former athletes: A mini review. Frontiers in Psychology, 13. https://doi.org/doi:
10.3389/fpsyg.2022.868614

Moran, P. (1999). The epidemiology of antisocial personality disorder. Social psychiatry and
psychiatric epidemiology, 34, 231 - 242.

Moreno-Kiistner, B., Martin, C., & Pastor, L. (2018). Prevalence of psychotic disorders and its
association with methodological issues. A systematic review and meta-analyses. PLos
ONE, 13(4), :e0195687. https://doi.org/10.1371/journal.pone.0195687

Muench, A., Ivan Vargas, Michael A Grandner, Jason G Ellis, Donn Posner, Célyne H Bastien,
Sean Pa Drummond, & Perlis, M. L. (2022). We know CBT-I works, now what? Family
Reviews, 11(4). https://doi.org/https://doi.org/10.12703/1/11-4

Narmandakh, A., Roest, A. M., Jonge, P., & Oldehinkel, A. J. (2020). The bidirectional
association between sleep problems and anxiety symptoms in adolescents: a TRAILS
report. Sleep Med, 67, 39-46. https://doi.org/10.1016/j.sleep.2019.10.018

National Institute of Mental Health. (n.d.). What is Prevalence? Retrieved April 2025 from
https://www.nimh.nih.gov/health/statistics/what-is-prevalence

Neckelmann, D., Mykletun, A., & Dahl, A. A. (2007). Chronic insomnia as a risk factor for
developing anxiety and depression. Sleep, 30(7), 873-880.

Nedelec, M., Anis Aloulou, Frangois Duforez, Tim Meyer, & Dupont, G. (2018). The variability
of sleep among elite athletes. Sports Medicine - Open, 4(34).

https://doi.org/https://doi.org/10.1186/s40798-018-0151-2

207


https://doi.org/https:/doi.org/10.1016/j.psychsport.2018.05.013
https://doi.org/doi
https://doi.org/https:/doi.org/10.12703/r/11-4
https://doi.org/10.1016/j.sleep.2019.10.018
https://doi.org/https:/doi.org/10.1186/s40798-018-0151-2

References

Nédélec, M., Leduc, C., Dawson, B., Guilhem, G., & Dupont, G. (2019). Case study: sleep and
injury in elite soccer—a mixed method approach. The Journal of Strength &
Conditioning Research, 33(11), 3085-3091.
https://doi.org/10.1519/JSC.0000000000002251

Nelson, K. L., Davis, J. E., & Corbett, C. F. (2022). Sleep quality: An evolutionary concept
analysis. Nursing Forum, 57(1), 144-151.
https://doi.org/https://doi.org/10.1111/nuf.12659

Netzer, N. C., Kristo, D., Steinle, H., Lehmann, M., & Strohl, K. P. (2001). REM sleep and
catecholamine excretion: a study in elite athletes. European Journal of Applied
Physiology, 84(6), 521-526. https://doi.org/10.1007/s004210100383

Newsom, R. (2024). Cognitive Behavioral Therapy for Insomnia (CBT-I): An Overview.
https://www.sleepfoundation.org/insomnia/treatment/cognitive-behavioral-therapy-
insomnia

Noblet, A., Rodwell, J., & McWilliams, J. (2003). Predictors of the strain experienced by
professional Australian footballers. Journal of Applied Sport Psychology, 15(2), 193-193.
https://doi.org/10.1080/10413200305394

NSW Office of Sport. (2020). The FTEM NSW Participant and Athlete Development
Framework: System level Guidelines and Considerations - An Introduction to FTEM
NSW. Retrieved June 2025 from https://www.sport.nsw.gov.au/sites/default/files/2021-
08/ftem_nsw_systems_overview_introduction_to ftem nsw.pdf

Nyumba, T., Wilson, K., Derrick, C., & Mukherjee, N. (2018). The use of focus group
discussion methodology: Insights from two decades of application in conservation.

Methods in Ecology and Evolution, 9, 20-32. https://doi.org/10.1111/2041-210X.12860

208


https://doi.org/https:/doi.org/10.1111/nuf.12659
https://doi.org/10.1007/s004210100383
https://www.sleepfoundation.org/insomnia/treatment/cognitive-behavioral-therapy-insomnia
https://www.sleepfoundation.org/insomnia/treatment/cognitive-behavioral-therapy-insomnia
https://doi.org/10.1080/10413200305394
https://www.sport.nsw.gov.au/sites/default/files/2021-08/ftem_nsw_systems_overview_introduction_to_ftem_nsw.pdf
https://www.sport.nsw.gov.au/sites/default/files/2021-08/ftem_nsw_systems_overview_introduction_to_ftem_nsw.pdf
https://doi.org/10.1111/2041-210X.12860

References

O'Brien, K. S., Ali, A., Cotter, J. D., O'shea, R. P., & Stannard, S. (2007). Hazardous drinking in
New Zealand sportspeople: level of sporting participation and drinking motives. Alcohol
& Alcoholism, 42(4), 376-382. https://doi.org/10.1093/alcalc/agm035

O'Donnell, S., Beaven, C. M., & Driller, M. W. (2018). From pillow to podium: a review on
understanding sleep for elite athletes. Nat Sci Sleep, 10, 243-253.
https://doi.org/10.2147/nss.S158598

O.Nyumba, T., Wilson, K., Derrick, C. J., & Mukherjee, N. (2018). The use of focus group
discussion methodology: Insights from two decades of application in conservation.
Methods in Ecology and Evolution, 9(1), 20-32.
https://doi.org/https://doi.org/10.1111/2041-210X.12860

Oevreboe, T. H., Ivarsson, A., Sundgot-Borgen, J., Knudsen, A. K. S., Reneflot, A., &
Pensgaard, A. M. (2023). Mental health problems in elite sport: the difference in the
distribution of mental distress and mental disorders among a sample of Norwegian elite
athletes. BMJ Open Sport & Exercise Medicine, 9(3), e001538.
https://doi.org/10.1136/bmjsem-2023-001538

Page, J., & Thelwell, R. (2013). The value of social validation in single-case methods in sport
and exercise psychology, Journal of Applied Sport Psychology, 25, 61-71.
https://doi.org/10.1080/10413200.2012.663859

Palmer, F. R., & Leberman, S. 1. (2009). Elite athletes as mothers: Managing multiple identities.
Sport Management Review, 12(4), 241-254. https://doi.org/10.1016/j.smr.2009.03.001

Peluso, M. A., & de Andrade, L. H. G. (2005). Physical activity and mental health: The
association between exercise and mood. Clinics (Sao Paulo), 60(1), 61-70.

https://doi.org/10.1590/51807-59322005000100012

209


https://doi.org/10.2147/nss.S158598
https://doi.org/https:/doi.org/10.1111/2041-210X.12860
https://doi.org/10.1136/bmjsem-2023-001538
https://doi.org/10.1080/10413200.2012.663859
https://doi.org/10.1590/s1807-59322005000100012

References

Peng, A., Ji, S., Lai, W., Hu, D., Wang, M., Zhao, X., & Chen, L. (2024). The bidirectional
relationship between sleep disturbance and anxiety: Sleep disturbance is a stronger
predictor of anxiety. Sleep Medicine, 121, 63-68.
https://doi.org/https://doi.org/10.1016/j.sleep.2024.06.022

Podlog, L. W., Heil, J., Burns, R. D., Bergeson, S., Iriye, T., Fawver, B., & Williams, A. M.
(2020). A cognitive behavioral intervention for college athletes with injuries. The Sport
Psychologist, 34(2), 111-121. https://doi.org/10.1123/tsp.2019-0112

Poucher, Z. A., A., T. K., Gretchen, K., & and Cairney, J. (2021). A commentary on mental
health research in elite sport. Journal of Applied Sport Psychology, 33(1), 60-82.
https://doi.org/10.1080/10413200.2019.1668496

Poucher, Z. A., Tamminen, K. A., Sabiston, C. M., Cairney, J., & Kerr, G. (2021). Prevalence of
symptoms of common mental disorders among elite Canadian athletes. Psychology of
Sport and Exercise, 57, 102018.
https://doi.org/https://doi.org/10.1016/j.psychsport.2021.102018

Practitioners, R. A. C. o. G. (2014). Brief behavioural therapy: insomnia in adults. Retrieved
April 2025 from https://www.racgp.org.au/getattachment/ee39e04{-982e-4d70-9910-
9ec66dd72998/Brief-behavioural-therapy-insomnia-in-adults.aspx

Prior, E., Papathomas, A., & Rhind, D. (2024). Navigating athlete mental health: Perspectives
from performance directors within elite sport. Psychology of Sport and Exercise, 73,
102661. https://doi.org/10.1016/j.psychsport.2024.102661

Purcell, R., Gwyther, K., & Rice, S. M. (2019). Mental health in elite athletes: Increased
awareness requires an early intervention framework to respond to athlete needs. Sports

Medicine - Open, 5(46). https://doi.org/https://doi.org/10.1186/s40798-019-0220-1

210


https://doi.org/https:/doi.org/10.1016/j.sleep.2024.06.022
https://doi.org/10.1080/10413200.2019.1668496
https://doi.org/https:/doi.org/10.1016/j.psychsport.2021.102018
https://www.racgp.org.au/getattachment/ee39e04f-982e-4d70-9910-9ec66dd72998/Brief-behavioural-therapy-insomnia-in-adults.aspx
https://www.racgp.org.au/getattachment/ee39e04f-982e-4d70-9910-9ec66dd72998/Brief-behavioural-therapy-insomnia-in-adults.aspx
https://doi.org/https:/doi.org/10.1186/s40798-019-0220-1

References

Purcell, R., Rice, S. M., Butterworth, M., & Clements, M. (2020). Rates and correlates of mental
health symptoms in currently competing elite athletes from the Australian national
high-performance sports system. Sports Medicine, 50, 1683-1694.
https://doi.org/https://doi.org/10.1007/s40279-020-01266-z

Reardon, C. L., Bindra, A., Blauwet, C., Budgett, R., Campriani, N., Currie, A., Gouttebarge, V.,
McDuff, D., Mountjoy, M., & Purcell, R. (2021). Mental health management of elite
athletes during COVID-19: a narrative review and recommendations. British Journal of
Sports Medicine, 55(11), 608-615. https://doi.org/10.1136/bjsports-2020-102884

Reardon, C. L., & Factor, R. M. (2010). Sport psychiatry: a systematic review of diagnosis and
medical treatment of mental illness in athletes. Sports Med, 40(11), 961-980.
https://doi.org/10.2165/11536580-000000000-00000

Reardon, C. L., Hainline, B., Aron, C. M., Baron D., Baum, A. L., Bindra, A., Budgett, R.,
Campriani, N., Castaldelli-Maia, J. M., Currie, A., Derevensky, J. L., Glick, I. D.,
Gorcynski, P., Gouttebarge, V., Grandner, M. A., Han, D. H., McDuff, D., Mountjoy, M.,
& Polat, A., ... Engebretsen, L. (2019). Mental health in elite athletes: International
Olympic Committee consensus statement (2019). British Journal of Sports Medicine, 53,
667—-699. https://doi.org/10.1136/bjsports-2019-100715

Ree, M., Junge, M., & Cunnington, D. (2017). Australasian Sleep Association position statement
regarding the use of psychological/behavioral treatments in the management of insomnia
in adults. Sleep Medicine, 36, S43-S47. https://doi.org/10.1016/j.sleep.2017.03.017

Regnault, A., Willgoss, T., Barbic, S., & On behalf of the International Society for Quality of

Life Research Mixed Methods Special Interest, G. (2018). Towards the use of mixed

211


https://doi.org/https:/doi.org/10.1007/s40279-020-01266-z
https://doi.org/10.2165/11536580-000000000-00000

References

methods inquiry as best practice in health outcomes research. Journal of Patient-
Reported Outcomes, 2(1), 19. https://doi.org/10.1186/s41687-018-0043-8

Reynolds, A. C., Appleton, S. L., Gill, T. K., & Adams, R. J. (2019). Chronic insomnia disorder
in Australia: A report to the Sleep Health Foundation. Retrieved March 2025 from
https://cdn.prod.websitefiles.com/64b4b7¢38dda973fdbb7faf2/65025d71c8cf81cf0b65fb
d5_Chronic%?20Insomnia%?20Disorder%20in%?20Australia.pdf

Rice, S., Olive, L., Gouttebarge, V., Parker, A. G., Clifton, P., Harcourt, P., Llyod, M.,
Kountouris, A., Smith, B., Busch, B., & Purcell, R. (2020). Mental health screening:
severity and cut-off point sensitivity of the Athlete Psychological Strain Questionnaire in
male and female elite athletes. BMJ Open Sport Exerc Med, 6(1), e000712.
https://doi.org/10.1136/bmjsem-2019-000712

Rice, S. M., Gwyther, K., Santesteban-Echarri, O., Baron, D., Gorczynski, P., Gouttebarge, V.,
Reardon, C. L., Hitchcock, M. E., Hainline, B., & Purcell, R. (2019). Determinants of
anxiety in elite athletes: a systematic review and meta-analysis. British Journal of Sports
Medicine, 53(11), 722-730. https://doi.org/10.1136/bjsports-2019-100620

Rice, S. M., Parker, A. G., Mawren, D., Clifton, P., Harcourt, P., Lloyd, M., Kountouris, A.,
Smith, B., McGorry, P. D., & Purcell, R. (2020). Preliminary psychometric validation of
a brief screening tool for athlete mental health among male elite athletes: the athlete
psychological strain questionnaire. International Journal of Sport and Exercise
Psychology, 18(6), 850-865. https://doi.org/10.1080/1612197X.2019.1611900

Rice, S. M., Parker, A. G., Rosenbaum, S., Bailey, A., Mawren, D., & Purcell, R. (2018). Sport-
related concussion and mental health outcomes in elite athletes: A systematic review.

Sports Med, 48(2), 447-465. https://doi.org/10.1007/s40279-017-0810-3

212


https://doi.org/10.1186/s41687-018-0043-8
https://doi.org/10.1136/bmjsem-2019-000712
https://doi.org/10.1136/bjsports-2019-100620
https://doi.org/10.1007/s40279-017-0810-3

References

Rice, S. M., Purcell, R., De Silva, S., Mawren, D., McGorry, P. D., & Parker, A. G. (2016). The
mental health of elite athletes: A narrative systematic review. Sports Medicine, 46, 1333 -
13533. https://doi.org/10.1007/s40279-016-0492-2

Richmond, L. K., Dawson, B., Stewart, G., Cormack, S., Hillman, D. R., & Eastwood, P. R.
(2007). The effect of interstate travel on the sleep patterns and performance of elite
Australian Rules footballers. Journal of Science and Medicine in Sport, 10(4), 252-258.
https://doi.org/https://doi.org/10.1016/j.jsams.2007.03.002

Robbins, R., Michael Grandner, Orfeu M. Buxton, Lauren Hale, Daniel J. Buysse, Kristen L.
Knutson, Sanjay R. Patel, Wendy M. Troxel, Shawn Youngstedt, Charles A. Czeisler, &
Jean-Louis, G. (2019). Sleep myths: An expert-led study to identify false beliefs about
sleep that impinge upon population sleep health practices. Sleep Health, 5(4), 409-417.
https://doi.org/10.1016/j.s1eh.2019.02.002.

Roberts, C. M., Faull, A. L., & Tod, D. (2016). Blurred lines: Performance Enhancement,
Common Mental Disorders and Referral in the U.K. Athletic Population. Front Psychol,
7, 1067. https://doi.org/10.3389/fpsyg.2016.01067

Roberts, S. S. H., Teo, W.-P., & Warmington, S. A. (2019). Effects of training and competition
on the sleep of elite athletes: A systematic review and meta-analysis. Br J Sports Med.,
53, 513-522. https://doi.org/https://doi.org/10.1136/bjsports-2018-099322

Rogers, M. A., Vlahovich, N., Appaneal, R. N., Hughes, D., Waddington, G., Burke, L. M., &
Drew, M. K. (2021). Prevalence of impaired physiological function consistent with
Relative Energy Deficiency in Sport (RED- S): An Australian elite and pre- elite cohort.

British Journal of Sports Medicine, 55, 38-45. https://doi.org/doi:10.1136/bjsports-2019-

101517

213


https://doi.org/https:/doi.org/10.1016/j.jsams.2007.03.002
https://doi.org/10.1016/j.sleh.2019.02.002
https://doi.org/10.3389/fpsyg.2016.01067
https://doi.org/https:/doi.org/10.1136/bjsports-2018-099322
https://doi.org/doi:10.1136/bjsports-2019-101517
https://doi.org/doi:10.1136/bjsports-2019-101517

References

Ronkainen, N. J., Kavoura, A., & Ryba, T. V. (2016). Narrative and discursive perspectives on
athletic identity: Past, present, and future. Psychology of Sport and Exercise, 27, 128-137.
https://doi.org/10.1016/j.psychsport.2016.08.010

Roper, E. A., & Polasek, K. M. (2019). Girls and women in sport. In APA handbook of sport and
exercise psychology: Sport psychology, Vol. 1 (pp. 345-365). American Psychological
Association. https://doi.org/10.1037/0000123-018

Rossman, J. (2019). Cognitive-behavioral therapy for insomnia: An effective and underutilized
treatment for insomnia. American journal of lifestyle medicine, 13(6), 544-547.
https://doi.org/10.1177/1559827619867677

Ryan, H., Gayles, J. G., & Bell, L. (2018). Student-athletes and mental health experiences. New
Directions for Student Services, 2018(163), 67-79.
https://doi.org/https://doi.org/10.1002/ss.20271

Samuels, C. (2009). Sleep, recovery, and performance : The new frontier in high-performance
athletics. Physical Medicine and Rehabilitation Clinics of North America, 20(1), 149-
159. https://doi.org/https://doi.org/10.1016/j.pmr.2008.10.009

Samuels, C., James, L., Lawson, D., & Meeuwisse, W. (2016). The Athlete Sleep Screening
Questionnaire: A new tool for assessing and managing sleep in elite athletes. Br J Sports
Med, 50(7), 418-422. https://doi.org/10.1136/bjsports-2014-094332

Sargent, C., & Roach, G. D. (2016). Sleep duration is reduced in elite athletes following night-
time competition. Chronobiology international, 33(6), 667-670.

https://doi.org/10.3109/07420528.2016.1167715

214


https://doi.org/10.1037/0000123-018
https://doi.org/https:/doi.org/10.1002/ss.20271
https://doi.org/https:/doi.org/10.1016/j.pmr.2008.10.009
https://doi.org/10.1136/bjsports-2014-094332

References

Sargent, C., Halson, S. L., & Roach, G. D. (2014). Sleep or swim? Early-morning training
severely restricts the amount of sleep obtained by elite swimmers. European Journal of
Sport Science, 14(sup1l), S310-S315. https://doi.org/10.1080/17461391.2012.696711

Sargent, C., Lastella, M., Halson, S. L., & Roach, G. D. (2014). The impact of training schedules
on the sleep and fatigue of elite athletes. Chronobiology international, 31(10), 1160-
1168. https://doi.org/10.3109/07420528.2014.957306

Sargent, C., Lastella, M., Halson, S. L., & Roach, G. D. (2021). How much sleep does an elite
athlete need? International Journal of Sports Physiology and Performance, 16(12), 1746-
1757. https://doi.org/10.1123/ijspp.2020-0896

Schaal, K., Tafflet, M., Nassif, H., Thibault, V., Pichard, C., Alcotte, M., Guillet, T., El Helou,
N., Berthelot, G., Simon, S., & Toussaint, J. F. (2011). Psychological balance in high
level athletes: gender-based differences and sport-specific patterns. PLos ONE, 6(5),
€19007. https://doi.org/10.1371/journal.pone.0019007

Schinke, R. J., Kristoffer Henriksen, Zella E. Moore, Natalia Stambulova, Jessica Bartley,
Suzanne Cosh, Christopher R. D. Wagstaff, Alessandro Quartirolli, Paul Wylleman,
Charles A. Maher, Liwei Zhang, Gangyan Si, Goran Kentta, Chun-Qing Zhang, Yufeng
Li, Andreas Kuettel, Brandao., R., & Wong, R. (2024). International society of sport
psychology position stand: elite athlete mental health revisited. International Journal
Sport and Exercise Psychology. https://doi.org/10.1080/1612197X.2024.2359872

Schinke, R. J., Natalia B. Stambulova, Gangyan Si, & Moore, Z. (2017). International society of
sport psychology position stand: Athletes’ mental health, performance, and development.
International Journal of Sport and Exercise Psychology, 16(6), 622-639.

https://doi.org/https://doi.org/10.1080/1612197X.2017.1295557

215


https://doi.org/10.1123/ijspp.2020-0896
https://doi.org/10.1371/journal.pone.0019007
https://doi.org/10.1080/1612197X.2024.2359872
https://doi.org/https:/doi.org/10.1080/1612197X.2017.1295557

References

Schwartz, J., & Simon Jr, R. D. (2015). Sleep extension improves serving accuracy: A study with
college varsity tennis players. Physiology & behavior, 151, 541-544.
https://doi.org/10.1016/j.physbeh.2015.08.035

Sebbens, J., Hassmén, P., Crisp, D., & Wensley, K. (2016). Mental Health in Sport (MHS):
Improving the early intervention knowledge and confidence of elite sport staff. Front
Psychol, 7, 911. https://doi.org/10.3389/fpsyg.2016.00911

Shannon, S., Shevlin, M., Brick, N., Donnelly, P., Horgan, P., & and Breslin, G. (2024).
Psychometric analysis of the International Olympic Committee's Sport Mental Health
Assessment Triage Tool among non-elite amateur adult athletes. International Journal of
Sport and Exercise Psychology, 1-22. https://doi.org/10.1080/1612197X.2024.2335226

Shearer, D. A., Jones, R. M., Kilduff, L. P., & Cook, C. J. (2015). Effects of competition on the
sleep patterns of elite rugby union players. European Journal of Sport Science, 15(8),
681-686. https://doi.org/10.1080/17461391.2015.1053419

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janavs, J., Weiller, E., Hergueta, T.,
Baker, R., & Dunbar, G. C. (1998). The Mini-International Neuropsychiatric Interview
(M.LN.I): The development and validation of a structured diagnostic psychiatric
interview for DSM-1V and ICD-10. The Journal of Clinical Psychiatry, 59(20), 22 - 33.

Shukla, A., Dogra, D. K., Bhattacharya, D., Gulia, S., & Sharma, R. (2023). Impact of COVID-
19 outbreak on the mental health in sports: A review. Sport Sciences for Health, 19(4),
1043-1057. https://doi.org/10.1007/s11332-023-01063-x

Silva, A. C., Lucas A. Facundo, Adriana S. Amaral, Diego A. Borba, Jodo P. P. Rosa, Silva, A.,

& Mello, a. M. T. d. (2021). Evolution of research on elite adult athlete sleep: A

216


https://doi.org/10.3389/fpsyg.2016.00911
https://doi.org/10.1080/1612197X.2024.2335226

References

systematic review. Internation Journal of Sports and Exercise Medicine, 7(6).
https://doi.org/10.23937/2469-5718/1510204

Silverman, D. (2020). Interpreting Qualitative Data (6th ed). SAGE Publications.

Simpson, N. S., Gibbs, E. L., & Matheson, G. O. (2017). Optimizing sleep to maximize
performance: Implications and recommendations for elite athletes. Scand J Med Sci
Sports, 27(3), 266-274. https://doi.org/10.1111/sms.12703

Sleep Health Foundation. (2025). Cognitive Behavioural Therapy for Insomnia (CBT-1).
Retrieved May 2025 from https://www.sleephealthfoundation.org.au/sleep-
disorders/cognitive-behavioural-therapy-for-insomnia-cbt-i

Smyth, C. (2012). The Pittsburgh Sleep Quality Index (PSQI). Journal of Clinical Oncology,
29(8), 1001-1006.

Soleimani, L., Lapidus, K. A., & losifescu, D. V. (2011). Diagnosis and treatment of major
depressive disorder. Neurologic clinics, 29(1), 177-193.
https://doi.org/10.1016/j.ncl.2010.10.010

Speed, C. (2013). High-performance sports medicine. Clin Med (Lond), 13(1), 47-49.
https://doi.org/10.7861/clinmedicine.13-1-47

Sport Australia, A. S. C. (n.d.). Foundations, Talent, Elite and Mastery Framework. Retrieved
April 2025 from https://www.ais.gov.au/ftem

Stambulova, N. B., V., R. T., & and Henriksen, K. (2021). Career development and transitions of
athletes: The International Society of Sport Psychology Position Stand Revisited.
International Journal of Sport and Exercise Psychology, 19(4), 524-550.

https://doi.org/10.1080/1612197X.2020.1737836

217


https://doi.org/10.23937/2469-5718/1510204
https://doi.org/10.1111/sms.12703
https://www.sleephealthfoundation.org.au/sleep-disorders/cognitive-behavioural-therapy-for-insomnia-cbt-i
https://www.sleephealthfoundation.org.au/sleep-disorders/cognitive-behavioural-therapy-for-insomnia-cbt-i
https://doi.org/10.7861/clinmedicine.13-1-47
https://www.ais.gov.au/ftem
https://doi.org/10.1080/1612197X.2020.1737836

References

Steenekamp, T., Zaslona, J., Gander, P., Rowlands, D., & Leigh Signal, T. (2021). Sleep/wake
behaviour of competitive adolescent athletes in New Zealand: Insight into the impact of
early morning training. Sleep Medicine, 77, 88-95.
https://doi.org/https://doi.org/10.1016/j.sleep.2020.11.023

Stillman, M. A., Glick, I. D., McDuff, D., Reardon, C. L., Hitchcock, M. E., Fitch, V. M., &
Hainline, B. (2019). Psychotherapy for mental health symptoms and disorders in elite
athletes: A narrative review. Br J Sports Med, 53(12), 767-771.
https://doi.org/10.1136/bjsports-2019-100654

Stillman, M. A., Ritvo, E. C., & Glick, L. D. (2013). Psychotherapeutic treatment of athletes and
their significant others. Clinical Sports Psychiatry, 115-123.
https://doi.org/https://doi.org/10.1002/9781118404904.ch11

Sundgot-Borgen, J., & Torstveit, M. K. (2004). Prevalence of eating disorders in elite athletes is
higher than in the general population. Clin J Sport Med, 14(1), 25-32.
https://doi.org/10.1097/00042752-200401000-00005

Swann, C., Moran, A., & Piggott, D. (2015). Defining elite athletes: Issues in the study of expert
performance in sport psychology. Psychology of Sport and Exercise, 16, 3-14.
https://doi.org/https://doi.org/10.1016/j.psychsport.2014.07.004

Sweetman, A., Farrell, S., Wallace, D. M., & Crawford, M. (2023). The effect of cognitive
behavioural therapy for insomnia in people with comorbid insomnia and sleep apnoea: A
systematic review and meta-analysis. J Sleep Res, 32(6), e13847.
https://doi.org/10.1111/jsr.13847

Tafti, M., Beset, A., & Billiard, M. (1992). Effects of Zopiclone on subjective evaluation of sleep

and daytime alertness and on psychomotor and physical performance tests in athletes .

218


https://doi.org/https:/doi.org/10.1016/j.sleep.2020.11.023
https://doi.org/10.1136/bjsports-2019-100654
https://doi.org/https:/doi.org/10.1002/9781118404904.ch11
https://doi.org/10.1097/00042752-200401000-00005
https://doi.org/https:/doi.org/10.1016/j.psychsport.2014.07.004
https://doi.org/10.1111/jsr.13847

References

Progress in Neuro-Psychopharmacology and Biological Psychiatry, 16(1), 55-63.
https://doi.org/https://doi.org/10.1016/0278-5846(92)90008-3

Taylor, D. J., & Pruiksma, K. E. (2014). Cognitive and behavioural therapy for insomnia (CBT-
I) in psychiatric populations: A systematic review. International review of psychiatry,
26(2), 205-213. https://doi.org/10.3109/09540261.2014.902808

Thombs, B. D., Kwakkenbos, L., Levis, A. W., & Benedetti, A. (2018). Addressing
overestimation of the prevalence of depression based on self-report screening
questionnaires. Cmaj, 190(2), E44-e49. https://doi.org/10.1503/cmaj. 170691

Torstveit, M. K., & & Sundgot-Borgen, J. (2015). Disordered eating and eating disorders in
female athletes. In M. Mountjoy (Ed.), The female athlete (pp. 42-55). Wiley & Sons,
Inc.

Trabelsi, K., BaHammam, A. S., Chtourou, H., Jahrami, H., & Vitiello, M. V. (2023). The good,
the bad, and the ugly of consumer sleep technologies use among athletes: A call for
action. Journal of Sport and Health Science, 12(4), 486-488.
https://doi.org/https://doi.org/10.1016/.jshs.2023.02.005

Trabelsi, K., Saif, Z., Driller, M. W., Vitiello, M. V., & Jahrami, H. (2024). Evaluating the
reliability of the athlete sleep behavior questionnaire (ASBQ): A meta-analysis of
Cronbach's alpha and intraclass correlation coefficient. BMC Sports Sci Med Rehabil,
16(1), 1. https://doi.org/10.1186/s13102-023-00787-0

Vachon, A., Sauvet, F., Pasquier, F., Paquet, J.-B., & Bosquet, L. (2023). Effects of a sleep
hygiene strategy on parameters of sleep quality and quantity in youth elite rugby union
players. International Journal of Sports Physiology and Performance, 18(10), 1101-

1108. https://doi.org/10.1123/ijspp.2023-0069

219


https://doi.org/https:/doi.org/10.1016/0278-5846(92)90008-3
https://doi.org/10.1503/cmaj.170691
https://doi.org/https:/doi.org/10.1016/j.jshs.2023.02.005
https://doi.org/10.1186/s13102-023-00787-0

References

van der Zweerde, T., Bisdounis, L., Kyle, S. D., Lancee, J., & van Straten, A. (2019). Cognitive
behavioral therapy for insomnia: A meta-analysis of long-term effects in controlled
studies. Sleep Medicine Reviews, 48, 101208. https://doi.org/10.1016/j.smrv.2019.08.002

Van Ryswyk, E., Weeks, R., Bandick, L., O'Keefe, M., Vakulin, A., Catcheside, P., Barger, L.,
Potter, A., Poulos, N., Wallace, J., & Antic, N. A. (2017). A novel sleep optimisation
programme to improve athletes' well-being and performance. Eur J Sport Sci, 17(2), 144-
151. https://doi.org/10.1080/17461391.2016.1221470

van Straten, A., van der Zweerde, T., Kleiboer, A., Cuijpers, P., Morin, C. M., & Lancee, J.
(2018). Cognitive and behavioral therapies in the treatment of insomnia: A meta-analysis.
Sleep Med Rev, 38, 3-16. https://doi.org/10.1016/j.smrv.2017.02.001

Vella, S. A., Schweickle, M. J., Sutcliffe, J. T., & Swann, C. (2021). A systematic review and
meta-synthesis of mental health position statements in sport: Scope, quality and future
directions. Psychology of Sport and Exercise, 55, 101946.
https://doi.org/https://doi.org/10.1016/j.psychsport.2021.101946

VicHealth. (2013). Drinking-related lifestyles: exploring the roleof alcohol in Victorians’ lives.
Retrieved February 2025 from https://www.vichealth.vic.gov.au/sites/default/files/RMIT-
DRL_Qualitative-Report.pdf

Vigo, D. V., Kestel, D., Pendakur, K., Thornicroft, G., & Atun, R. (2019). Disease burden and
government spending on mental, neurological, and substance use disorders, and self-
harm: Cross-sectional, ecological study of health system response in the Americas.

Lancet Public Health, 4(2), €89-96. https://doi.org/10.1016/s2468-2667(18)30203-2

220


https://doi.org/10.1080/17461391.2016.1221470
https://doi.org/10.1016/j.smrv.2017.02.001
https://doi.org/https:/doi.org/10.1016/j.psychsport.2021.101946
https://doi.org/10.1016/s2468-2667(18)30203-2

References

Vitale, K. C., Roberts Owens, Susan R. Hopkins, & Malhotra, A. (2019). Sleep hygiene for
optimising recovery in athletes: Review and recommendations. IntJ Sports Med, 40(8),
535-543. https://doi.org/https://doi.org/10.1055/a-0905-3103

Vlahoyiannis, A., Aphamis, G., Bogdanis, G. C., Sakkas, G. K., Andreou, E., & Giannaki, C. D.
(2021). Deconstructing athletes' sleep: A systematic review of the influence of age, sex,
athletic expertise, sport type, and season on sleep characteristics. J Sport Health Sci,
10(4), 387-402. https://doi.org/10.1016/.jshs.2020.03.006

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Gotzsche, P. C., & Vandenbroucke, J. P.
(2008). The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) Statement: guidelines for reporting observational studies. J Clin Epidemiol.,
61(4), 344-349. https://doi.org/doi:10.1016/].jclinepi.2007.11.008

Walker, J., Muench, A., Perlis, M. L., & Vargas, 1. (2022). Cognitive Behavioral Therapy for
Insomnia (CBT-I): A Primer. Klin Spec Psihol, 11(2), 123-137.
https://doi.org/10.17759/cpse.2022110208

Walsh, N. P., Halson, S. L., Sargent, C., Roach, G. D., Nédélec, M., Gupta, L., Leeder, J.,
Fullagar, H. H., Coutts, A. J., Edwards, B. J., Pullinger, S. A., Robertson, C. M.,
Burniston, J. G., Lastella, M., Le Meur, Y., Hausswirth, C., Bender, A. M., Grandner, M.
A., & Samuels, C. H. (2021). Sleep and the athlete: narrative review and 2021 expert
consensus recommendations. British Journal of Sports Medicine, 55(7), 356-368.
https://doi.org/10.1136/bjsports-2020-102025

Walton, C. C., Gwyther, K., Gao, C. X., Purcell, R., & Rice, S. M. (2022). Evidence of gender

imbalance across samples in sport and exercise psychology. International Review of

221


https://doi.org/https:/doi.org/10.1055/a-0905-3103
https://doi.org/10.1016/j.jshs.2020.03.006
https://doi.org/doi:10.1016/j.jclinepi.2007.11.008
https://doi.org/10.17759/cpse.2022110208
https://doi.org/10.1136/bjsports-2020-102025

References

Sport and Exercise Psychology, 17(2), 1337-1355.
https://doi.org/10.1080/1750984X.2022.2150981

Walton, C. C., Purcell, R., Pilkington, V., Hall, K., Kenttd, G., Vella, S., & Rice, S. M. (2024).
Psychological safety for mental health in elite sport: A theoretically informed model.
Sports Medicine, 54(3), 557-564. https://doi.org/10.1007/s40279-023-01912-2

Wang, S., Shi, X., Wang, Z., Li, Z., Wang, A., Jiang, L., & Fan, F. (2021). Reciprocal relations
between sleep and internalizing and externalizing problems: A cohort study of Chinese
adolescents. Current Psychology, 42, 10804—10814. https://doi.org/10.1007/s12144-021-
02373-4

Wolanin, A., Gross, M., & Hong, E. (2015). Depression in athletes: prevalence and risk factors.
Curr Sports Med Rep, 14(1), 56-60. https://doi.org/10.1249/jsr.0000000000000123

Wolf, M. M. (1978). Social validity: the case for subjective measurement or how applied
behavior analysis is finding its heart. J Appl Behav Anal, 11(2), 203-214.
https://doi.org/10.1901/jaba.1978.11-203

World Health Organisation. (2001). Strengthening mental health promotion (Fact sheet, No.
220).

World Health Organisation. (2022). Mental disorders. Retrieved January 2025 from
https://www.who.int/news-room/fact-sheets/detail/mental-disorders

Yang, J., Peek-Asa, C., Corlette, J. D., Cheng, G., Foster, D. T., & Albright, J. (2007).
Prevalence of and risk factors associated with symptoms of depression in competitive
collegiate student athletes. Clin J Sport Med, 17(6), 481-487.

https://doi.org/10.1097/JSM.0b013e31815aed6b

222


https://doi.org/10.1249/jsr.0000000000000123
https://doi.org/10.1901/jaba.1978.11-203
https://www.who.int/news-room/fact-sheets/detail/mental-disorders
https://doi.org/10.1097/JSM.0b013e31815aed6b

Appendices

Appendix A: Conference Abstract

Submitted for Global Alliance in Mental Health in Sport Inaugural Conference November 2022

Point prevalence of mental iliness and mental health symptomology in
elite Australian athletes

Harley de Vos
PhD Candidate — The University of Newcastle

Background/aims: Prevalence of mental iliness among athletes has generally relied on self-report
measures not diagnostic interviews (Gouttebarge et al., 2019; Rice et al., 2016). Diagnostic interviews
have only been undertaken in three studies to date (i.e., Appaneal et al., 2009; Hammond et al., 2013;
Schaal et al., 2011), none of which included Australian athletes. This study used a clinical interview to
establish point prevalence of mental illness in elite Australian athletes.

Methods: This cross-sectional study included 145 elite/pre-elite Australian athletes (30 male; M age =
21.55 years, SD = 5.21 years) from 10 sports. The Mini International Neuropsychiatric Interview [MINI
7.02] (Sheehan et al., 1998) was used to assess mental health as part of athlete periodic health
evaluations between 2017-2019 (see Drew et al., 2018).

Results: At the time of interview, 6.2% of athletes met diagnostic criteria for at least one mental illness,
while 5.5% of athletes met diagnostic criteria for at least one mental illness in their lifetime. Further,
28.97% of athletes reported >50% of symptoms (but did not meet diagnostic criteria) for at least one
mental illness currently, and 15.17% of athletes reported >50% of symptoms for at least one mental
illness in their lifetime.

Conclusions: This study is the first to establish the point prevalence of mental iliness in elite Australian
athletes. Although prevalence of mental illness in this cohort reflects non-athlete populations, the high
prevalence of athletes with subclinical symptomology is of concern and not optimal for overall health and

optimal performance.
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Appendix B: Conference Abstract

Submitted for Association for Applied Sport Psychology 38th Annual Conference October 2023
The relationship between poor mental health and sleep quality in elite Australian athletes
Harley de Vos — The University of Sydney

Mental health and sleep have a strong, bi-directional, interdependent relationship (Del Rio Jodo et al.,
2018). While this relationship is well understood in the general population, it is not yet as well understood
in elite athletes. Mental illnesses such as mood disorders and anxiety disorders are associated with sleep
disturbance (Asplund & Chang, 2020) and sleep disturbance is associated with impaired physical function
and athletic performance (Charest & Grandner, 2020). Therefore, understanding this relationship in
athletes is important to support optimal health and athletic performance outcomes. The present study
sought to explore the relationship between mental health and sleep quality in Australian elite athletes.
This cross-sectional study included 133 elite/pre-elite Australian athletes (29 male; M age = 21.66 + 5.25
years) from 10 Olympic and Commonwealth Games sports. The Mini International Neuropsychiatric
Interview (Sheehan et al., 1998) was used to assess mental health, while sleep quality was assessed by
the Pittsburgh Sleep Quality Index (Buysse et al., 1989). Data were collected as part of athlete periodic
health evaluations between 2017-2019. Generalised ordered logistic regression showed a significant
association only between poor mental health and poor sleep quality. Athletes who reported >50% of
symptoms or a clinical diagnosis for at least one mental illness had twice the odds of reporting poor sleep
quality compared to athletes who reported <50% symptoms (OR=1.97, 95%CI=1.24-3.15, p=0.004). The
findings indicate that a clear relationship exists between poor mental health and sleep quality in athletes,
suggesting that athletes with mental health symptomology are more likely experience poor sleep quality.
Support staff (e.g., sport psychology practitioners) working with athletes and supporting their mental
health should consider screening for sleep disturbances such as poor sleep quality, and potentially
provide sleep education and intervention strategies to support athletes’ to optimise their sleep quality and
support good mental health.
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Appendix C: Conference Abstract

Do mental health and sleep matter for athletic performance and wellbeing? Exploring perspectives
of Australian athletes, coaches, and support staff

Harley de Vos, Kotryna Lewis, Suzi Edwards, Renee Appaneal, Shona Halson, Liam Toohey

How high-performance sporting environments can influence elite athletes’ mental health and sleep is
increasingly an area of interest for sport psychology researchers and practitioners (Schinke et al., 2024;
Walsh et al., 2021). This study aimed to develop a better understanding of how athletes, coaches, and
support staff perceive athletes’ mental health, sleep, the relationship between mental health and sleep,
and how this relationship may affect athletic performance. We conducted six focus groups with nine
athletes (six women) and 17 coaches/staff (five women). Focus groups were audio recorded, transcribed
verbatim and analysed using reflexive thematic analysis. Six primary themes were generated: 1) my
experience and understanding of mental health; 2) what is my social identity?; 3) coach(es) create the
high-performance environment; 4) my environment defines my sleep; 5) what support do | have/what
support do | need?; and 6) you monitor my wellbeing... but what happens with my data? The results
underlined that mental health and sleep have a strong and complex relationship that has important
implications for optimal athletic performance and wellbeing. Based on participants lived experiences and
perceptions, athletes felt that having agency with their athletic career was important for them to achieve
success and support their wellbeing, while coaches believed that they were responsible for creating the
high-performance sporting environment. This study highlights that high-performance sport needs to
continue to reduce barries to mental health support and be more inclusive and supportive of athletes
experiencing mental ill-health. A notable applied practice implication from this study concerns the routine
monitoring of athletes, including how this data is used, and which support staff should be responsible for
overseeing athletes’ sleep. Based on these results, greater visibility of athlete monitoring would be
helpful, while sleep education specific to the demands of high-performance sport is needed for all athletes
and staff.
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Appendix D: Study 1 AIS EC Approval

Ethics

MINUTE: 10 SEPTEMBER 2021

TO: Harley de Vos
FROM:Michael Gillard, AlS Ethics Committee Secretary

SUBMISSION TITLE: Exploring the relationship between mental health and sleep in elite Australian
athletes

The AIS Ethics Committee (EC) have considered your research submission, titled above.
Following your responses to the initial queries raised by the EC, the EC does not see any ethical
reason why the project should not proceed as specified in your submission.

Ethics approval number: 20210503
Ethics approval expiry: November 2022

As the Principal Researcher, please advise all researchers involved in the study of the EC approval
and any conditions of approval stated above. Please also advise the EC immediately (via the
Secretary) of:

Any proposed changes to the research design

Any adverse events that occur whilst carrying out your research study
Premature termination of the project

Project completion.

Researchers are responsible for submitting the required annual status reports and project completion
reports to the EC Secretary. Details of report requirements can be found online at:

https: /A ais.qov. au/research-submissions

After approval expires, you will need to submit an extension request to continue the study if required.
If you have any questions regarding this matter, please contact me.

Sincerely,

Michael Gillard
AlS Ethics Committee Secretary
ethics@ausport.gov.au
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Appendix E: Study 1 Ethics Approval

RESEARCH INTEGRITY UNIT

Registration of External HREC Approval datml ikl bl

NEWCASTLE

AUSTRALIA

To Chief Investigator or Project Supervisor: Dr Suzi Edwards

Cc Co-investigators / Research Students: Mr Harley De Vos

Dr Renee Appaneal

A/Prof Shona Halson

Dr Kotryna Fraser

Dr Michael Drew

Dr Liam Toohey

Margot Rogers

Re Protocol:  Exploring the relationship between mental health and sleep in elite
Australian athletes

Date: 06-Oct-2021

Reference No: H-2021-0326

External HREC Reference No: 20210503

Thank you for your Initial Application submission to the Research Integrity Unit (RIU) seeking to
register an External HREC Approval in relation to the above protocol.

Your submission was considered under an Administrative Review by the Ethics Administrator.

| am pleased to advise that the decision on your submission is External HREC Approval Noted
effective

06-Oct-2021.
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As the approval of an External HREC has been noted, this registration is valid for the approval period
determined by that HREC.

Your reference number is H-2021-0326.
PLEASE NOTE:

As the RIU has "noted" the approval of an External HREC, progress reports and reports of adverse
events are to be submitted to the External HREC only. In the case of Variations to the approved
protocol, or a Renewal of approval, you will apply to the External HREC for approval in the first
instance and then Register that approval with the University's RIU, via RIMS.

Linkage of ethics approval to a new Grant

Registered External HREC approvals cannot be assigned to a new grant or award (ie those that were not

identified in the initial registration submission) without confirmation from the RIU.

Best wishes for a successful project.

Mr Alan Hales

Manager, Research Compliance, Integrity and Policy

For communications and enquiries:

Human Research Ethics Administration

Research & Innovation Services Research Integrity Unit
The University of Newcastle Callaghan NSW 2308

T+61 2492 17894

Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:

Funding body Funding project title First named investigator Grant Ref
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Appendix F: Study 2 Ethics Approval

HUMAN RESEARCH ETHICS COMMITTEE

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Notification of Expedited Approval

To Chief Investigator or Project Supervisor:

Cc Co-investigators / Research Students:

Re Protocol:

Date:

Reference No:

Doctor Suzi Edwards
Doctor Renee Appaneal

Associate Professor
Shona Halson Mr Harley
De Vos

Doctor Kotryna Fraser

Understanding elite athlete and key
stakeholder perspectives on the
importance of sleep and mental health to
athletic performance

26-Aug-2021

H-2021-0241

Thank you for your Response to Pre-Review Feedback submission to the Human Research Ethics
Committee (HREC) seeking approval in relation to the above protocol.

Your submission was considered under Expedited review by the Chair/Deputy Chair.

We are pleased to advise that the decision on your submission is Approved effective 24-Aug-2021.

In approving this protocol, the Human Research Ethics Committee (HREC) is of the opinion that the project complies
with the provisions contained in the National Statement on Ethical Conduct in Human Research, 2007, and the

requirements within this University relating to human research.

Approval will remain valid subject to the submission, and satisfactory assessment, of annual progress reports. If
the approval of an External HREC has been "noted" the approval period is as determined by that HREC.

The full Committee will be asked to ratify this decision at its next scheduled meeting. A formal Certificate of Approval

will be available upon request. Your approval number is H-2021-0241.

If the research requires the use of an Information Statement, ensure this number is inserted at the relevant
point in the Complaints paragraph prior to distribution to potential participants You may then proceed with

the research.
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Conditions of Approval

This approval has been granted subject to you complying with the requirements for Monitoring of Progress,
Reporting of Adverse Events, and Variations to the Approved Protocol as detailed below.

PLEASE NOTE:

In the case where the HREC has "noted" the approval of an External HREC, progress reports and reports of
adverse events are to be submitted to the External HREC only. In the case of Variations to the approved protocol,
or a Renewal of approval, you will apply to the External HREC for approval in the first instance and then Register
that approval with the University's HREC.

o Monitoring of Progress

Other than above, the University is obliged to monitor the progress of research projects involving human
participants to ensure that they are conducted according to the protocol as approved by the HREC. A progress
report is required on an annual basis. Continuation of your HREC approval for this project is conditional upon
receipt, and satisfactory assessment, of annual progress reports. You will be advised when a report is due.

¢ Reporting of Adverse Events

1. It is the responsibility of the person first named on this Approval Advice to report adverse events.

2. Adverse events, however minor, must be recorded by the investigator as observed by the investigator
or as volunteered by a participant in the research. Full details are to be documented, whether or not
the investigator, or his/her deputies, consider the event to be related to the research substance or
procedure.

3. Serious or unforeseen adverse events that occur during the research or within six (6) months of
completion of the research, must be reported by the person first named on the Approval Advice to the
(HREC) by way of the Adverse Event Report form (via RIMS at https://rims.newcastle.edu.au/login.asp)
within 72 hours of the occurrence of the event or the investigator receiving advice of the event.

4. Serious adverse events are defined as:

© Causing death, life threatening or

serious disability. © Causing or prolonging

hospitalisation.

o Overdoses, cancers, congenital abnormalities, tissue damage, whether or not they are judged to be
caused by the investigational agent or procedure.

© Causing psycho-social and/or financial harm. This covers everything from perceived invasion of
privacy, breach of confidentiality, or the diminution of social reputation, to the creation of
psychological fears and trauma.

o Any other event which might affect the continued ethical acceptability of the project.

5. Reports of adverse events must include:
o Participant's study identification number; o date of birth;

o date of entry into the study; o treatment arm (if applicable); o date of event;
o details of event;
o the investigator's opinion as to whether the event is related to the research procedures; and o action
taken in response to the event.
6. Adverse events which do not fall within the definition of serious or unexpected, including those reported
from other sites involved in the research, are to be reported in detail at the time of the annual progress
report to the HREC.

e Variations to approved protocol

If you wish to change, or deviate from, the approved protocol, you will need to submit an Application for
Variation to Approved Human Research (via RIMS at https://rims.newcastle.edu.au/login.asp). Variations may
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include, but are not limited to, changes or additions to investigators, study design, study population, number
of participants, methods of recruitment, or participant information/consent documentation. Variations must
be approved by the (HREC) before they are implemented except when Registering an approval of a
variation from an external HREC which has been designated the lead HREC, in which case you may proceed
as soon as you receive an acknowledgement of your Registration.

Linkage of ethics approval to a new Grant

HREC approvals cannot be assigned to a new grant or award (ie those that were not identified on the application
for ethics approval) without confirmation of the approval from the Human Research Ethics Officer on behalf of
the HREC.

Best wishes for a successful project.

Human Research Ethics Committee

For communications and enquiries:
Human Research Ethics Administration

Research &
Innovation
Services Research
Integrity Unit

The University of
Newcastle
Callaghan NSW
2308

T +61 2492 17894

Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:

Funding body Funding project title First named investigator

Grant Ref
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Appendix G: Study 2 Participant Information Statement

THE UNIVERSITY OF

SYDNEY DACU

AUSTRALIAN CATHOLIC UNIVERSITY

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Information Statement for the Research Project:

Understanding elite athlete and key stakeholder perspectives on the importance of sleep
and mental health to athletic performance

Document Version 4.0; dated 11/10/2022
Dear Athlete / Staff member,

You are invited to participate in the above research project conducted by Mr Harley de Vos
(Faculty of Medicine & Health, Sydney School of Health Sciences at the University of Sydney;
Australian Institute of Sport) as part of his PhD project and is supervised by Dr Suzi Edwards
and Dr Kotryna Fraser (Sydney School of Health Sciences, Discipline of Exercise & Sport
Science, The University of Sydney), A/Prof Renee Appaneal (Institute of Social
Neuroscience), Professor Shona Halson (School of Behavioural and Health Sciences,
Australian Catholic University), and Dr Liam Toohey (The University of Canberra).

You are receiving this invitation to participate in this research project as your National
Sporting Organisation has identified you as someone who may be interested in participating
and they agreed to send you this invitation on behalf of the research team.

Why is the research being done?

Elite and pre-elite athletes can often experience poor mental health and sleep, which can
decrease their performance. The rates of mental health issues experienced by elite athletes
are comparable to the general population. AlImost 50% of Australian elite athletes
experienced symptoms of at least one mental health problem during their athletic career.
Sleep is another issue affecting an athlete’s performance. Athletes and coaches believe
sleep is one of the most important strategies for optimising recovery due to its restorative
effects, yet elite athletes often acquire significantly less sleep than the recommended
amount of 7-9hrs per night.
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The purpose of this research is to understand the perspectives from elite athletes’ as well as
coaches and high-performance staff (e.g., sports medicine staff) on the importance of
mental health and sleep to performance and overall health and wellbeing in elite athletes.

Who can participate in the research?
To participate in this research, you must be either:

e An athlete over the age of 18 identified by their National Sporting Organisation who are in
the pre-elite or elite stages of the talent pathway, or

e Acurrent coach, sports medicine professional, or other high-performance staff member
affiliated with National Sporting Organisations are also eligible to participate in this research

study.

What would you be asked to do?

If you agree to participate, you will be asked to take part in a focus group consisting of
approximately 5 people for approximately 60 minutes. Approximately 48 hours prior to
attending the focus group, you will be asked to complete electronically a written consent
form and a demographics survey. This demographic survey will be administered
electronically via email through the platform Qualtrics prior to the focus groups. For
information regarding the privacy of Qualtrics, please see the privacy statement on their
website (https://www.qualtrics.com/privacy-statement/). Focus groups will be conducted in

person where possible, and web-based meeting software platforms (such as Zoom) will be
used if travel or face-to-face meetings are prohibited (in line with current recommendations
by local health departments). Face-to-face focus groups will be conducted on-campus at The
Australian Institute of Sport or The University of Sydney. The focus groups will be audio
recorded, and the audio recordings will be transcribed verbatim to ensure that you are
deidentified. Each focus group will comprise of either elite athletes only or key stakeholders
only (i.e., coaches etc.).

What are the risks and benefits of participating?

There are no anticipated risks regarding your reputation, future work opportunities, or
community standing by participating in this study. There is, however, a slight possibility that
you might experience some emotional distress during the focus group. If talking about the
topic of mental health while you are completing or after completing your focus group, you
experience any emotional distress, embarrassment, or anxiety, you may benefit from
speaking to a professional counsellor by contacting Beyond Blue on 1300 224 636 or visiting
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www.beyondblue.org.au or contacting Lifeline on 13 11 14. Alternatively, please contact the
project principal investigator Mr Harley de Vos on +61 [[RERESI] or
hade6628@uni.sydney.edu.au.

There will be an endorsed sport psychologist, Dr Renee Appaneal, available on call should
you experience any emotional distress during or after the focus groups. If you feel that after
participating in the focus group that you need additional support, the research team will
work with you to engage you with a service provider. This may be a psychologist or
counsellor within your NSO, an external service provider, or an existing service provider. The
research team can also link you in with the AIS Mental Health Referral Network as required.

This research is designed to understand your perspectives on sleep and mental health to
athletic performance. Your participation may result in the development of guidelines to
governing sports bodies and clubs to guide the promotion of sleep and/or mental health. It
may also lead to the development of an intervention in elite athletes if the issues of sleep
and/or mental health warrant the implementation of a strategy to help enhance sleep
and/or mental health in elite athletes. Although this research has the potential to impact
future elite athletes and best practice guidelines in sport, there are no potential benefits to
you from taking part in this research.

What choice do you have?

Participation in this study is entirely voluntary. Whether or not you decide to participate,
your decision will neither advantage nor disadvantage you and there are no consequences
for not participating. The discussions during the focus groups will be conducted in a
confidential manner. If you would like to withdraw at any time during the focus group, you
can do so without giving a reason by logging off from the Zoom meeting. If you do withdraw,
you may ask that your data are not quoted in the final research. You may also withdraw
after data has been collected by contacting the research team up to four weeks after
participating in the focus group. All data associated with you will be destroyed and you will
not be included in the final research.

How will your privacy be protected?

Data will be retained securely for a minimum period of 5 years from completion of the
research and managed/stored in accordance with the University's Research Data and
Materials Management Guideline (see https://policies.newcastle.edu.au/document/view-

current.php?id=72) or any successor Guideline, and applicable The University of Newcastle

policy provisions (as amended from time to time). All electronic data will be stored on The
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University of Newcastle secure cloud, and all paper records will be scanned and stored
electronically, and hard copies will be shredded.

Consistent with the ACRCR and The University of Newcastle's Research Data and Materials
Management Guideline, other researchers will be provided with access to the non-
identifiable

research data upon request and allowed to analyse the data. The de-identified research
data and primary materials may be made available in online public data repositories (e.g.,
Open Science Framework) that can be accessed by other researchers for further research.
This further research may include research questions beyond those stated in the
Information Statement.

All discussions held as part of the focus groups are not for public consumption and all
participants will be reminded prior to the commencement of the focus group that the
discussion will take place in a confidential manner (e.g., ‘what is said in the focus group,
stays in the focus group’).

The transcript of the focus group will be deidentified so that only the participants are
identified as Participant 1, Participant 2 etc — no names will be included to ensure
anonymity. The researchers will attempt to de-identify the athlete where sport data
contains only one participant. If there is a risk, however, that they are identifiable, the
researchers will de-identify the sport into a category called “other” therefore removing any
risk to the athlete.

How will the information collected be used?

The collected data will be reported in Mr Harley de Vos’s Doctor of Philosophy thesis and in
scientific journals, and presented at conferences. Non-identifiable data may also be shared
with other parties to encourage scientific scrutiny and to contribute to further research and
public knowledge, or as required by law. Individual participants will not be named or
identified in any reports arising from the project, although anonymous individual responses
may be quoted. Participants will be given the opportunity to receive a summary of the
written research results. If you would like a copy of the summary of the results, please email
Mr Harley de Vos on hade6628@uni.sydney.edu.au.

What do you need to do to participate?

Please read this Information Statement and be sure you understand its contents before you
consent to participate. If you have any questions or require any further information, please
contact the Student Researcher Mr Harley de Vos or Project Supervisor Dr Suzi Edwards.
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Student Researcher Project Supervisor

Mr Harley de Vos Dr Suzi Edwards

Tel: IREESEE Tel: 02 8627 7895

Email: hade6628@uni.sydney.edu.au Email: suzi.edwards@sydney.edu.au

If you would like to participate, please let the Student Researcher Harley de Vos know by
email.

Thank you for considering this invitation.

Complaints about this research

This project has been approved by the University’s Human Research Ethics Committee,
Approval No. H-2021-0241.

Should you have concerns about your rights as a participant in this research, or you have a
complaint about the manner in which the research is conducted, it may be given to the
researcher, or, if an independent person is preferred, to the Human Research Ethics Officer,
Research Services, NIER Precinct, The University of Newcastle. University Drive, Callaghan
NSW 2308, Australia, telephone (02) 49216333, email Human-Ethics@newcastle.edu.au.
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Appendix H: Study 2 Participant Consent Form

DR SUZI EDWARDS

OACU

AUSTRALIAN CATHOLIC UNIVERSITY

Faculty of Medicine & Health, Sydney

School of Health Sciences, THE UNIVERSITY OF
Discipline of Exercise & N EWCASTLE
Sport Science AUSTRALIA

E: Suzi.Edwards@sydney.edu.au

Consent Form for the Research Project:

Understanding elite athlete and key stakeholder perspectives on the importance of sleep and
mental health to athletic performance

Mr Harley de Vos from The University of Newcastle, Dr Suzi Edwards and Dr Kotryna Fraser from the
University of Sydney, Dr Renee Appaneal (formerly Australian Institute of Sport), Professor Shona
Halson from Australian Catholic University, and Dr Liam Toohey (The University of Canberra)

Document Version 1.2; dated 24/08/2021

Thank you for expressing interest in this research. Please read and retain this information sheet.
Should you have any questions regarding this study, please contact the Chief Investigator Mr Harley
de Vos or Project Supervisor Dr Suzi Edwards.

Chief Investigator Project Supervisor
Harley de Vos Dr Suzi Edwards
Tel: IRZESEDE Email: suzi.edwards@sydney.edu.au

Email: harley.devos@uon.edu.au

My consent to participate in this research is based on the following terms:

1. The purpose of the research has been explained to me, including the potential risks and
discomforts involved. YES /NO

2. lunderstand that the project will be conducted as described in the Information Statement, a
copy of which | have retained. YES /NO
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3. lunderstand that my participation is voluntary and that | can withdraw by exiting the focus

group before it is completed and without giving a reason. YES /NO

4. | understand the focus group will be audio recorded and anonymised quotes may be used in

the final research. YES /NO

5. | understand that my de-identified data will be stored as detailed in the information sheet.
YES / NO

6. | have been given the opportunity to ask questions about the research and received

satisfactory responses to all questions | have asked. YES /NO

7. | would like to receive a copy of the summary of findings from the focus group.
YES / NO

8. | agree to participate in the above research project and give my consent freely.
YES /NO

Participant’s Name:

Participant’s Signature:

Date:

Researcher’s Signature:

Date:

This project has been approved by the University’s Human Research Ethics Committee,
Approval No. H-2021-0241.

Should you have concerns about your rights as a participant in this research, or you have a
complaint about the manner in which the research is conducted, it may be given to the
researcher, or, if an independent person is preferred, to the Human Research Ethics Officer,
Research Services, NIER Precinct, The University of Newcastle, University Drive, Callaghan
NSW 2308, Australia, telephone (02) 4921 6333, email Human-Ethics@newcastle.edu.au.
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Appendix I: Study 2 Social Media Recruitment Flyers

Research Participants Wanted

Research Participants Wanted!
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Appendix J: Invitation to Sporting Organisations

Understanding elite athlete and key stakeholder perspectives on the importance of sleep and
mental health to athletic performance

March 4, 2022
To Whom It May Concern,

My name is Dr Suzi Edwards. | am writing to invite your organisation to participate in a
research study on understanding elite athlete and key stakeholder perspectives on the importance of
sleep and mental health to athletic performance. This project has received ethics approval from The

University of Newcastle ethics committee (University of Newcastle H-2021-0241).

This research will be conducted by my PhD candidate, Harley de Vos, in collaboration with his PhD
supervisors A/Prof Renee Appaneal (Institute of Social Neuroscience), Dr Kotryna Fraser (Sydney
School of Health Sciences, Discipline of Exercise & Sport Science, The University of Sydney),
Professor Shona Halson (School of Behavioural and Health Sciences, Australian Catholic University),
and myself (Sydney School of Health Sciences, Discipline of Exercise & Sport Science, The

University of Sydney).
The aim of this research project

The purpose of this research is to understand the perspectives from elite athletes’ as well as coaches
and high-performance staff (e.g., sports medicine staff) on the importance of mental health and sleep

to performance and overall health and wellbeing in elite athletes.
Who can participate in the research?
We are looking for the following people to participate in this research:

¢ Athletes over the age of 18 identified by you (their National Sporting Organisation) who is in
the pre-elite or elite stages of the talent pathway; OR
e A current coach, sports medicine professional, or other high-performance staff member

affiliated with your National Sporting Organisation.

Possible benefits

This research is designed to understand athletes’ and stakeholders’ perspectives on sleep and mental
health to athletic performance. Your athletes and staff participation in this study may result in the

development of guidelines to governing sports bodies and clubs to guide the promotion of sleep
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and/or mental health. It may also lead to the development of a pilot intervention aiming at improving

sleep and/or mental health in elite athletes should such investigation be warranted.
What we require from you

If you are interested in having your athletes and staff participate in this study, we ask that you please
sign the Organisational Consent Form and return that to the Chief Investigator (Dr Edwards). Once
we have received your consent, we kindly ask that you distribute our Participant Information

Statement to your athletes and staff, for their consideration.
Time commitment

This research project consists of two parts — an online survey prior to the focus group that will take
approximately 10 minutes to complete; and participation in small focus groups that will each last for
approximately 60mins and will contain 3-5 people per focus group. Athletes and stakeholders will be

in separate focus groups.

Focus groups will be conducted in person where possible, and web-based meeting software platforms
(such as Zoom) will be used if travel or face-to-face meetings are prohibited (in line with current
recommendations by local health departments). Face-to-face focus groups will occur, if possible, on-
campus at The Australian Institute of Sport or The University of Newcastle. The focus groups will be

audio recorded, and the audio recordings will be transcribed verbatim.
How will the privacy of your athletes and staff be protected?

Data will be retained securely for a minimum period of 5 years from completion of the research and
managed/stored in accordance with the University's Research Data and Materials Management

Guideline (see https://policies.newcastle.edu.au/document/view-current.php?id=72) or any successor

Guideline, and applicable The University of Newcastle policy provisions (as amended from time to
time). All electronic data will be stored on The University of Newcastle secure cloud, and all paper

records will be scanned and stored electronically, and hard copies will be shredded.

Consistent with the ACRCR and The University of Newcastle's Research Data and Materials
Management Guideline, other researchers will be provided with access to the non-identifiable
research data upon request and allowed to analyse the data. The de-identified research data and
primary materials may be made available in online public data repositories (e.g., Open Science
Framework) that can be accessed by other researchers for further research. This further research

may include research questions beyond those stated in the Information Statement.

All discussions held as part of the focus groups are not for public consumption and all participants will
be reminded prior to the commencement of the focus group that the discussion will take place in a

confidential manner (e.g., ‘what is said in the focus group, stays in the focus group’).
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The transcript of the focus group will be deidentified so that only the participants are identified as
Participant 1, Participant 2 etc — no names will be included to ensure anonymity. The researchers will
attempt to de-identify the athlete and staff where sport data contains only one participant. If there is a
risk, however, that they are identifiable, the researchers will de-identify the sport into a category called

“other” therefore removing any risk to the participant.
How will the information collected be used?

The collected data will be reported in Mr Harley de Vos’s Doctor of Philosophy thesis and in scientific
journals, and presented at conferences. Non-identifiable data may also be shared with other parties to
encourage scientific scrutiny and to contribute to further research and public knowledge, or as
required by law. Individual participants will not be named or identified in any reports arising from the

project, although anonymous individual responses may be quoted.

Participating organisations as well as individual participants will be given the opportunity to receive a
summary of the written research results. If you would like a copy of the summary of the results, please

email the project chief investigator Dr Suzi Edwards at suzi.edwards@sydney.edu.au

Please feel free to contact me to discuss any aspect of the study. We are happy to work together with
you to make it as easy as possible for your athletes and staff to have the opportunity to participate. It
should be noted that participants will NOT be required to pay for any cost as this responsibility lies
solely with The University of Newcastle, and is supported by an RTP stipend. Please feel free to

contact myself via email (suzi.edwards@sydney.edu.au) or the student researcher, Harley de Vos

(harley.devos@uon.edu.au) to discuss the study and your potential interest.
Thank you for your consideration of this research project.
Kind regards,

Dr Suzi Edwards
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Appendix K: Focus Groups Interview Schedule

Understanding the perspectives of elite athlete and key stakeholders on the importance
of sleep and mental health to athletic performance

Document Version 2.0; dated 18/03/2022
Discussion for the workshop: Allocated time — 60 mins

Instructions for the interviewer: Please ensure that all Main Questions are asked to all focus
groups. Follow up questions, probes and prompts should be used to suit the answers
provided by individual athletes and stakeholders and to gain full answers to the main
question.

Discuss this is an open and confidential discussion forum to gather ‘experts’ opinion on the
importance of sleep and mental health for elite athletes and athletic performance. Ensure
consent forms have been collected from all participants prior to the focus group discussion
commencing. Acknowledge to the participants that session’s audio will be recorded and
transcribed ensuring information from participants is de-identified.

Introduction: Introduce the topic of mental health and sleep in sport and state that you are
looking to better understand their views on mental health and sleep in sport and their

potential effects on athletic performance.

Start by discussing what all participants think mental health is and create a working
definition of mental health for each focus group.
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Main Question

Follow-up
Questions/Probes

Prompts

Area of Investigation

Reference(s)

How important do you
think mental health is to
training or competitive
performance?

Is mental health an issue

for athletes? If so, to
what extent?

In what way(s) do you
think mental health
impacts training or
competitive

performance?

e Increasing public
awareness through
more athletes speaking
openly about mental
health

e Personal experience(s)?

e Canyou tell me more
about that?

e Canyou give me an

example?

Mental health and
performance

Drew et al., (2017);
Schinke et al. (2017)

Is there anything you do
to protect and boost your
mental health?

Does your sport do
anything to help you
with your mental

health?

e Canyou tell me more
about that?
e Canyougive me an

example?

Mental health

Henriksen et al. (2019);
Gulliver et al., (2015)
Reardon et al. (2019);
Wolanin et al., (2015)
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What do you understand
good mental health to
be?

Can you tell me more
about that?
Can you give me an

example?

Mental health

Henriksen et al. (2019)

As an athlete, have you
experienced any barriers
to good mental health?

Why do you think that is

the case?

Can you tell me more

about that?

Mental health

N/A

To what extent, in your
opinion, does sleep
impact mental health?

Do you think that one
has a greater effect on
the other? Is one more
important than the

other?

Can you tell me more
about that?
Can you give me an

example?

Mental health and sleep

Charest & Gardner (2020)

To what extent, in your
opinion, would improving
sleep help to improve
mental health?

Is mental health and
sleep an important
relationship for

athletes?

Can you tell me more

about that?

Mental health and sleep

Charest & Gardner (2020)
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How important do you
think is sleep to training
or competitive
performance?

In what way(s) do you
think sleep impacts
training or competitive
performance?

Is sleep an issue for
athletes? If so, to what

extent?

Can you tell me more
about that?
Can you give me an

example?

Sleep and performance

Halson, (2013);
Roberts et al. (2019);
Simpson et al. (2017)

To what extent, in your
opinion, would improving
sleep help to improve
training or competitive
performance?

What helps you to sleep
better?

What, in anything,
impacts your sleep?
How do you think sleep
in athletes could best be

improved in sport?

Sleep hygiene practices
Sleep quality
Education

Sleep duration

Sleep and performance

Bonnar et al. (2018);
Driller et al., (2019);
Schwartz & Simon (2015)
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Sporting Stakeholders (e.g. coaches, medical professionals, HP staff) Focus Group Schedule

Appendices

Main Question

Follow-up
Questions/Probes

Prompts

Area of Investigation

Reference(s)

How important do you
think mental health is to
training or competitive
performance?

Is mental health an issue
for athletes? If so, to
what extent?

In what way(s) do you
think mental health
impacts training or
competitive

performance?

Increasing public
awareness through
more athletes speaking
openly about mental
health

Personal experience(s)?

Mental health and
performance

Drew et al., (2017);

Schinke et al. (2017)

Is there anything you do
to protect and boost
athletes’ mental health?

What support is
currently available to
your athletes?

What support would
you like to be made
available to your

athletes?

Can you tell me more
about that?
Can you give me an

example?

Mental health and
performance

Reardon et al. (2019)
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What do you understand
good mental health to
be?

Can you tell me more
about that?
Can you give me an

example?

Mental health

Henriksen et al. (2019)

As an coach/staff
member, have you seen
any athletes experience
any barriers to good
mental health?

Why do you think that is

the case?

Can you tell me more

about that?

Mental health

N/A

To what extent, in your
opinion, does sleep
impact mental health?

Do you think that one
has a greater effect on
the other? Is one more
important than the

other?

Can you tell me more
about that?
Can you give me an

example?

Mental health and sleep

Charest & Gardner (2020)

To what extent, in your
opinion, would improving
sleep help to improve
mental health?

Is mental health and
sleep an important
relationship for

athletes?

Can you tell me more

about that?

Mental health and sleep

Charest & Gardner (2020)
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How important do you
think is sleep to training
or competitive
performance?

In what way(s) do you
think sleep impacts
training or competitive
performance?

Is sleep an issue for
athletes? If so, to what

extent?

Can you tell me more
about that?
Can you give me an

example?

Sleep and performance

Halson, (2013);
Roberts et al. (2019);
Simpson et al. (2017)

To what extent, in your
opinion, would improving
sleep help to improve
training or competitive
performance?

How do you think sleep
in athletes could best be

improved in sport?

Sleep hygiene practices
Sleep quality
Education

Sleep duration

Sleep and performance

Bonnar et al. (2018);
Driller et al., (2019);
Schwartz & Simon (2015)
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Appendix L: Study 2 Demographics Questionnaire

Understanding the perspectives of elite athlete and key stakeholders on the importance of
sleep and mental health to athletic performance

Demographics Questionnaire

For Athletes

The following information will be collected for purposes of the research project. All information
will remain confidential:

Surname: First name:
Age (years only): Sport:
1. How do you describe yourself?
[] Asaman
(] As a woman
[ In any other way (please specify: )

[J Prefer not to say

2. Is your gender the same as your sex assigned at birth?
(] Yes
[J No
[J Prefer not to say

3. How do you describe your sexuality?
[J Heterosexual or straight
[l Gay
] Lesbian
] Bisexual
] In any other way (please specify: )
] Prefer not to say

How do you describe your ethnic identity?

4. Are you an AlS scholarship holder?
[l Yes
(] No
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5. What level in the talent pathway are you currently?
JT1

T2

T3

T4

E1l

E2

M1

Other (please specify: )
[ Prefer not to say

6. How many years have you been competing at your current talent pathway level?
] Less than 12 months

N Y I B I O

(1 1—2years
(] 2—3years
(] 3—4years
[1 4—-5years

[J More than 5 years

How many years have you been competing at any level within the talent pathway?
] Less than 12 months

(] 1-2years
(] 2—3years
[1 3—4years
[1 4—5years

[J More than 5 years
7. Have you had any medical issues within the past 12 months?
] Yes (go to question 9)
[J No
[J Prefer not to say

9. If you have had any medical issues within the past 12 months, please describe them below.
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SECTION 1

The following questions relate to your experiences of mental health resources, such as
education and services.

Question 1. Do you currently have access to any mental health resources and/or services?
O Yes (go to Question 2)
O No (go to Question 6)
O Not sure

Question 2. What mental health resources (e.g., services) do you have available to you? (select
all that apply)

1 Psychologist or other mental health professional (e.g., psychiatrist, counsellor) outside
of your sport

1 Psychologist or other mental health professional (e.g., psychiatrist, counsellor) within
your sport

1 Athlete Wellbeing & Engagement Manager
1 High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

] Coach(es)

TGP

1 Mental health education and/or information (within your sport)

1 Mental health education and/or information (outside of your sport)

1 Other (please specify: )

] Not sure
] Prefer not to say
Question 3. Have you ever accessed these services?
"1 Yes (go to Question 4)
"I No (go to Question 8)

] Prefer not to say
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Question 4. Which of the following services have you accessed within the last 12 months?

] Psychologist or other mental health professional (e.g., psychiatrist, counsellor) outside
of your sport

1 Psychologist or other mental health professional (e.g., psychiatrist, counsellor) within
your sport

] Athlete Wellbeing & Engagement Manager
] High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

1 Coach(es)

1GP

] Mental health education and/or information (within your sport)

1 Mental health education and/or information (outside of your sport)

1 Other (please specify: )

] Prefer not to say

Question 5. Which of the following services have you accessed within the last 5 years?

1 Psychologist or other mental health professional (e.g., psychiatrist, counsellor) outside
of your sport

1 Psychologist or other mental health professional (e.g., psychiatrist, counsellor) within
your sport

1 Athlete Wellbeing & Engagement Manager
1 High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

1 Coach(es)
1GP
"I Telephone support (e.g., Lifeline, Beyond Blue)

] Internet support (e.g., Lifeline, Beyond Blue)

253



Appendices

] Mental health education and/or information (outside of your sport)

] Other (please specify: )

] Prefer not to say
Question 6. Did you find the service(s) beneficial? What did you like about it?

Question 7. Is there anything that you feel would help to improve these services?

Question 8. Have you ever attended a workshop/education session on mental health?
O Yes (go to Question 9)
O No (go to Section 2)
O Not sure
] Prefer not to say

Question 9. If you have attended a workshop/education session on mental health, did you like i1t?
What did you find beneficial about the session?

Question 10. Did you encounter any issues with the workshop/education session? Is there
anything that you feel would help to improve it in the future?

Question 11. Is there any other information that you would like to provide about your
experiences of mental health services and resources, including access to services, available
resources, and education?
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SECTION TWO

The following questions relate to your experiences of sleep resources, such as education and
services.

Question 1. Do you currently have access to any sleep resources and/or services (for example, a
sleep specialist, sleep education, aids to help you sleep)?

O Yes (go to Question 2)
0 No (go to Question 3)
O Not sure
"] Prefer not to say
Question 2. What sleep resources (e.g., services) do you have available to you?
1 Sleep specialist or psychologist outside of your sport
1 Sleep specialist or psychologist within your sport
1 Athlete Wellbeing & Engagement Manager
1 High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

] Coach(es)

1GP

1 Internet support/resources

1 Sleep education and/or information (outside of your sport)

1 Other (please specify: )

"] Not sure
] Prefer not to say
Question 3. Have you ever accessed these services?
"1 Yes (go to Question 4)
"I No (go to Question 8)
] Prefer not to say

Question 4. Which of the following services have you accessed within the last 12 months?
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] Sleep specialist or psychologist outside of your sport

] Sleep specialist or psychologist within your sport

] Athlete Wellbeing & Engagement Manager

1 High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

1 Coach(es)

1GP

1 Internet support/resources

1 Sleep education and/or information (outside of your sport)

1 Other (please specify: )

(1 Not sure

] Prefer not to say
Question 5. Which of the following services have you accessed within the last 5 years?

1 Sleep specialist or psychologist outside of your sport

] Sleep specialist or psychologist within your sport

] Athlete Wellbeing & Engagement Manager

1 High performance medical/health staff (e.g., doctor, physio etc)

1 Other high-performance staff (please specify: )

] Coach(es)

TGP

1 Internet support/resources

1 Sleep education and/or information (outside of your sport)

1 Other (please specify: )

"] Not sure
] Prefer not to say

Question 6. Did you find the service(s) beneficial? What did you like about it?
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Question 7. Is there anything that you feel would help to improve these services?

mave you ever attended a workshop/education session on sleep?
O Yes (go to Question 9)

0 No

O Not sure

Question 9. If you have attended a workshop/education session on mental health, did you like it?
What did you find beneficial about the session?

Question 10. Did you encounter any issues with the workshop/education session? Is there
anything that you feel would help to improve it in the future?

Thank you for your answers.
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Understanding the perspectives of elite athlete and key stakeholders on the importance of
sleep and mental health to athletic performance

Demographics Questionnaire
For Coaches / Support Staff

The following information will be collected for purposes of the research project. All information
will remain confidential:

Surname: First name:
Age (years only): Sport:
Qualifications:

What is your role(s) in your sport:

1. How do you describe yourself?
[] Asaman
] As a woman
] In any other way (please specify: )
[J Prefer not to say
2. Is your gender the same as your sex assigned at birth?
(] Yes
(1 No
[J Prefer not to say
3. What do you describe your sexuality?
[J Heterosexual or straight

[l Gay

[J Lesbian

[J Bisexual

[J In any other way (please specify: )

O Prefer not to say

4. How do you describe your ethnic identity?

5. What level in the talent pathway are you currently coaching/working at?
1 T1
] T2
T3
] T4
(1 E1
] E2
] M1
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] Other (please specify: )
O Prefer not to say

6. How many years have you been working at your current talent pathway level?
] Less than 12 months

[ 1-5years
[J 5-10 years
O More than 10 years

How many years have you been working at any level within the talent pathway?
] Less than 12 months

[ 1-5years
(] 5-10 years
O More than 10 years

7. Who do you coach / work with?
[J Single-sex athletes
] Mixed sex athletes
] Able-bodied athletes
[J Athletes with an impairment
] Other (please specify: )
[J Prefer not to say
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SECTION 1

The following questions relate to your experiences of mental health resources, such as
education and services, to help you in your work with elite athletes.

Question 1. Have you had any training in mental health first aid?

] Yes (go to question 2)
] No (go to question 4)
] Prefer not to say
Question 2. Did you find the training beneficial? What did you like about it?

Question 3. Is there anything that you feel would help to improve the quality of the training?

Question 4. Have you ever attended a workshop/education session on mental health?
1 Yes (go to Question 5)
] No (go to Section 2)
"] Not sure
] Prefer not to say

Question 5. If you have attended a workshop/education session on mental health, did you like it?
What did you find beneficial about the session?

Question 6. Did you encounter any issues with the workshop/education session? Is there
anything that you feel would help to improve it in the future?
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Question 7. Is there any other information that you would like to provide about your experiences
of mental health services and resources, including access to services, available resources, and
education?
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SECTION TWO

The following questions relate to your experiences of sleep resources, such as education and
services, to help you in your work with elite athletes.

Question 1. Have you had any training in helping athletes’ with their sleep?

] Yes (go to question 2)
] No (go to question 4)
] Prefer not to say
Question 2. Did you find the training beneficial? What did you like about it?

Question 3. Is there anything that you feel would help to improve the quality of the training?

Question 4. Have you ever attended a workshop/education session on sleep?
1 Yes (go to Question 5)
"] No
"] Not sure
] Prefer not to say

Question 5. If you have attended a workshop/education session on mental health, did you like it?
What did you find beneficial about the session?

Question 6. Did you encounter any issues with the workshop/education session? Is there
anything that you feel would help to improve it in the future?

Question 7. Is there any other information that you would like to provide about your experiences
of mental health services and resources, including access to services, available resources, and
education?
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Thank you for your answers.
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Appendix M: Preliminary Qualitative Data Analysis

1. Example of initial Codebook for data coding

Name

Mental Health Definition

Importance of mental
health to athletic
performance

Protective Strategies for
Athletes' MH

Barriers to Mental Health

MH and sleep relationship
for athletes

Impact of sleep on MH
Importance of sleep on
athletic performance
Barriers to sleep / Sleep as

an issue for athletes

Protective & Proactive
Strategies for Sleep

Description

Working definition of what mental health is
provided by athletes and coaches participating in

the focus groups

Perspectives from athletes and coaches on the
importance of mental health to athletic

performance

Strategies used by athletes to protect and/or

improve their mental health

Perspectives from athletes and coaches on
barriers to athletes’ mental health

Perspectives from athletes and caches on the
relationship between mental health and sleep

Perspectives from athletes and coaches on the
impact of sleep on athletes’ mental health

Perspectives from athletes and coaches on the
importance of sleep to athletic performance

Perspectives from athletes and coaches on
whether they perceive sleep as an issue for

athletes

Strategies used by athletes to aid sleep
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2. [Initial coding for theme generation

Alcohol & Substance...

Interpersonal Relationships

Academic

Social Relationships
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3. Concept mapping for theme generation

Student

Athletic -athlete

identity
What is my social identity?

Coach creates the Athlete
environment Agency

Body
image

Environment defines sleep

Mental health experiences

Mental
wellbein

g:

Flexibility
Structural supports available/not = resilience
available

Meaningful athlete
monitoring
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Appendix N: Primary themes generated with definitions and quotes contextualising

Theme
What is my experience and
understanding of mental health

What is my social identity

Coach(es) create the environment

My environment defines my sleep

What supports do I [athletes] have?

You monitor my wellbeing... but
what happens with my data?

the themes

Definition

This theme explores the lived
experiences of participants in the
focus groups in relation to mental
health. In particular, participants
described different definitions and
conceptualisations of mental health,
and what they understood mental
health to mean in the context of
Australian high-performance sport.

Athletes can have multiple social
identities, but often a core social
identity is strongly linked to their
capabilities as an athlete.

Coaches in the focus groups expressed
a belief that they were responsible for
creating a safe, high-performance
ecosystem that supported the mental
health of the athletes that they worked
with.

Participants felt that athletes’ sleep
was defined by their sporting
environment, including training
schedules.

Barriers and facilitators to accessing
support for mental health and/or sleep

Benefits and pitfalls of monitoring
athletes’ health and wellness,
including mood and sleep.

Use of wearable technologies

268

Example quotes

A mentally well person is able to cope
well with challenges.

Mental health is the overall
healthiness of your mind and having a
balance of all the emotions.

I think, particularly for young athletes,
sport in general is very isolating. Like
it is their life. So, it actually removes
them from [life] outside of sport
environments.

There are times when an athlete uses
this [training] as an escape from their
problems, so it doesn’t show here.
Which is why you need to know your
athletes, know who they are and what
they are, what they are doing, what
they are thinking. You can’t just train
them and forget about them.

Sleep can be improved in athletes by
having training times not super early
and not super late in the day. [
struggled to get good sleep after a
late-night session finishing at 9.30pm
because I’'m so wired from training

I think the culture of accessing
support is definitely changing, but that
still is a barrier in some ways. People
don't want to be seen to be asking for
help or accessing help.

Monitoring athletes is a double-edged
sword. Because more information is
power, but it can be harmful too.
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Appendix O: Study 3 Ethics Approval

R
SYDNEY

HUMAN RESEARCH ETHICS APPROVAL

The University of Sydney confirms that this project meets the requirements of the National Statement on Ethical
Conduct in Human Research.

Project identifier: 2024/HE000041

Project title: Using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep: A sleep
intervention study

Version: 0.01

Chief Investigator: Suzi Edwards

Authorised project team: Shona Halson
Elizabeth Cayanan
Harley De Vos
Kotryna Fraser

Liam Toohey
Renee Appaneal
Shane Ball
Date of approval: Friday, 7 June, 2024
Project end date: 06 Jun 2028

Project summary

This research project is seeking to be the first study to use Cognitive Behavioural Therapy for Insomnia techniques
(specifically sleep education, sleep behaviour strategies, cognitive strategies, and relaxation techniques) to
improve sleep quality, sleep duration, and mental wellbeing in Australian elite/pre-elite athletes.

Documents approved

Document type File name Document Application
version version

Survey or questionnaire 20240109_Demographics Survey.docx 1 0.01 - Initial
Application

Participant Consent Form  20240109_Participant Consent Form for | 0.01 - Initial
(PCF) Organis.docx Application
Participant Consent Form  20240109_Participant Consent Form for 1 0.01 - Initial
(PCF) Parents.docx Application
Participant Consent Form  20240109_Participant Consent Form.docx 1 0.01 - Initial
(PCF) Application
Survey or questionnaire 20240109_Sleep Diary.pdf 0.01 - Initial
Application

Survey or questionnaire 20240109_Sleep Intervention Evaluation Form.docx 0.01 - Initial
Application
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THE UNIVERSITY OF Human Ethics Approval certificate

SYDNEY

Document type File name Document Application
version version
Survey or questionnaire 20240109_Survey Booklet.docx 1 0.01 - Initial
Application
Project protocol 20240220_Clinical Trial Protocol.docx 3 0.01 - Initial
Application
Participant Information 20240221_Organisation PIS version 1.1 14 0.01 - Initial
Statement (PIS) cleaned.docx Application
Participant Information 2024022 1_Participant Information Statement ve.docx 1.1 0.01 - Initial
Statement (PIS) Application
Participant Information 20240221_PIS for Parents Guardians version 11 0.01 - Initial
Statement (PIS) 1..docx Application
Recruitment or 20240221_Revised Study Flyer.pdf 0.01 - Initial
advertising material Application

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 must
comply with additional University governance requirements prior to commencing at each site. Please contact
the Clinical Trials Support Office at clinical-trials.research@sydney.edu.au,

Clinical Trials must be registered on a clinical trials registry that complies with the International Committee of
Medical Journal Editors (ICMJE). For trials conducted in Australia or New Zealand registration should be

on the Australian New Zealand Clinical Trial Registry before recruitment of the first subject
(http://www.anzctr.org.au/).

If your trial is to be conducted under the Clinical Trials Notification (CTN) or Clinical Trials Approval (CTA)
schemes should not commence until it has been notified to the Therapeutic Goods Administration (TGA).

Conditions of Approval

Research must be conducted according to the approved proposal.

An annual progress report must be submitted on or before the anniversary of approval and a final
report 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).
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THE UNIVERSITY OF

SYDNEY

Human Ethics Approval certificate

* Researchers working on this project must be sufficiently qualified by education, training, and
experience for their role, or adequately supervised. Changes to the project team must be reported and
approved.

* Researchers must disclose any actual, potential of perceived conflicts of interest, including any
financial or other interest or affiliation, as relevant to this project.

* Research data and primary materials must be retained and stored in accordance with relevant
legislation and University guidelines.

« Ethics approval is dependent upon ongoing compliance of the research with the National 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.

o |f 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.

e The University may conduct audits on approved projects.

e 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.

Ethics Committee Representative

Chair
On behalf of the University of Sydney
The University of Sydney HRECs are constituted and operate in accordance with the National Statement on

Ethical Conduct in Human Research and the Australian Code for the Responsible Conduct of Research
(NHMRC). All personnel named on the project should be acquainted with these documents.

Research Integrity & Ethics Administration T+612 9036 9161 ABN 15211 513 464
Research Portfolio E human . ethics@sydney edu.au CRICOS 00026A
Level 3, Michael Spence Building (F23) W intranet. sydney.edu.au/ethics

The University of Sydney
NSW 2006 Australia
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Appendix P: Study 3 HREC Application

HUMAN RESEARCH ETHICS COMMITTEE (HREC) - ONLINE
APPLICATION QUESTIONS

The Human Ethics application in IRMA has four tabs, one of which includes a questionnaire.
To aid planning, this document provides the questions applicants will encounter when
entering their ethics application in IRMA.

The questions are ordered as they will appear in IRMA within their sections. Depending on the
response given, not all questions will be presented. The question numbers shown are system-
generated and are only visible in this document to indicate the next question that would be
presented online.

A range of support materials are provided at the Research Support site under both Ethics and
IRMA

topics.
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Coversheet
Lay summary of the project:

Provide a clear, plain English summary of the project

Protocol title: Using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep: A
sleep intervention study

Chief investigator:

Dr Suzi Edwards.

Internal investigators:
Select 1 of the following for each person you list below:
Chief investigator
Co-investigator
Honours student
Masters student

PhD student
Peer-reviewer
Project manager
Research Assistant
Trial co-ordinator

Undergraduate student

STAFF Name FACULTY/SCHOOL Role
ID (if .
known) (if known)
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Mr Harley de Vos (he/him)

Faculty of Health

PhD Student

Dr Kotryna Fraser (she/her)

Faculty of Health

Co-Investigator

External investigators:

Must complete an external investigator declaration form

Select 1 of the following for each person you list below:

Chief investigator
Co-investigator
Honours student
Masters student
PhD student
Peer-reviewer
Project manager
Research Assistant
Trial co-ordinator

Undergraduate student

Name COUNTRY INSTITUTE Role

Dr Renee Appaneal Australia Co-Investigator

Prof Shona Halson Australia Australian Catholic Co-Investigator
University
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Dr Liam Toohey

Australia

University of
Canberra

Co-Investigator

Contracts and Grants:
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Questionnaire

1.0 Welcome to the University of Sydney’s Human Ethics Application Questionnaire.

Please be aware that there is a limit of fifteen minutes to complete each individual question. If
you exceed this time then your answer may not be saved by the system. We recommend that you
prepare long answers outside of IRMA before pasting it back into the report questionnaire and/or
save your answers regularly.

If you choose to edit a previous question, your responses to subsequent questions will be deleted.
The restore button can be used to refill your subsequent answers if this happens.

For further information on the application procedure, please consult our website or email the
Human Ethics team at ro.humanethics@sydney.edu.au

If you experience any technical difficulties, please do not hesitate to contact Research Support
using the details below:

T+612 8627 8183

E research.support@sydney.edu.au
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Section A

Section A is designed to identify student projects that may be eligible to be reviewed by a low-risk
sub-committee of the University of Sydney HREC. In addition, this Section also seeks to identify
projects that have been approved by other ethics committees.

1.0 You are about to begin the HREC application form.

Continue —

120.0 Is this project a University of Sydney student project ONLY (i.e. ethics application
restricted to the activities of the student research project)?

No -

Yes -

125.0 Select appropriate student classification:

» Undergraduate
» Honours

» Masters

» PhD

130.0 Indicate whether this project has been or will be submitted to any other ethics
committees

No -Goto SECTIONB

Yes — Go to Q280.0
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280.0 Is the responsible ethics committee Australian?

No -

Yes -

300.0 Is the responsible ethics committee registered with the National Health and Medical
Research Council (NHMRC)?

No -

Yes -

305.0 Will the participants be recruited in Australia?

No -

Yes -

315.0 Is your research funded by a grant administered by the University of Sydney (this does
NOT include scholarships)?

Yes -
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320.0 Is this HREC part of the Federal Wide Assurance?

No -

Yes -

325.0 Under the University of Sydney Procedures you do not require ethics approval from
the University HREC if: - your study has already been approved by an ethics committee
registered with the NHMRC and that committee has stated in writing its willingness to be
responsible for ALL sites at which the research is to be conducted. Or - your study has
already been approved by an overseas ethics committee AND there is no funding, or the
funding is being administered by another institution. Please clarify below why you are
applying for ethics approval from the University of Sydney HREC. (If you do not wish to
continue please contact the Ethics Office on ro.humanethics@sydney.edu.au to unsubmit
your application).
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Section B

Section B is designed to determine whether your study falls within the National Statement’s
definition of low or negligible risk. Throughout this section, you may be asked specific additional
questions where you indicate that your study involves particular participant and/ or project types.
In this document, these additional questions have been included in the Appendices.

Please note that the option “Possible Recruitment” with reference to specific participant
populations indicates that these people MAY be recruited into your study, but are not the specific
population of interest. If this population is the focus of your study, you should select “Yes”.

Please answer the following questions

400.0 Does your research involve women who are pregnant and the human foetus?

Yes -

No -

480.0 Does your study involve children and/or young people (i.e. younger than 18 years)?

Yes -

No -

590.0 Does your study involve people in existing dependent or unequal relationships with the
researcher(s)?

Yes -

No -
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620.0 Does your research involve people with a cognitive impairment, an intellectual
disability or a mental illness?

Yes -
No -

Possible Recruitment -

680.0 Does your research involve people highly dependent on medical care who may be
unable to give consent?

Yes -

No -

710.0 Does your study have the potential to discover illegal activity by participants or
others? This includes research intending to expose illegal activity, as well as research not
specifically designed to, but likely to discover, illegal activity.

Yes -

No -

760.0 Does your research involve Aboriginal and/or Torres Strait Islander peoples?

Yes -

No -

Possible Recruitment -
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920.0 Does your research involve CALD (Culturally and Linguistically Diverse) people?

Yes
No

Possible Recruitment

930.0 Does your research involve travel overseas?

Yes -

No -

1020.0 Is your study likely to cause or elicit distress in participants due to its subject matter,
the procedures involved, information that might be revealed about the participant or related
persons, or in some other way?

No

Yes

1030.0 Does your study involve research that could jeopardise a participant’s employment?

Yes -

No -
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1080.0 Is your proposed research a clinical trial? A clinical trial is a form of research
designed to find out the effects of an intervention, including a treatment or diagnostic
procedure. A clinical trial can involve testing a drug, a surgical procedure, other therapeutic
procedures and devices, a preventive procedure, or a diagnostic device or procedure.

Yes -

No -

1600.0 Does your study involve the use of human tissue?

Yes -

No -

2070.0 Does your study involve human genetics or human stem cells?

No

Yes

2080.0 Does your study involve limited disclosure involving active concealment and/or
planned deception?

Yes -

No -
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2130.0 Does your study involve research that poses a risk to the physical or emotional
safety or welfare of a University of Sydney student researcher (e.g. honours student or
postgraduate student)?

Yes -

2150.0 Does your research involve any of the following:
* Collection of biological samples (e.g. blood, saliva, bodily fluids).
* Physical screening (e.g. blood pressure, cholesterol, physical fitness, MRI scans).

* Physical exertion? (i.e. physical activity, exercise)

No

Yes

2170.0 Does the research ONLY involve existing collections of data or records about human
beings (collected with appropriate ethical approval)?

No -

Yes -

2180.0 Indicate whether the data/records to be used in this research project will be:

> Non-identifiable -
> Re-identifiable -
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» Individually Identifiable -

For definitions of these terms please refer to the National Statement on Ethical Conduct in
Human Research, Chapter 3.2

2190.0 According to Sydney University guidelines you do not require HREC approval.
Would you like to seek approval for publication or other reasons?

Yes -

2195.0 Please outline why you are seeking ethics approval

2230.0 Is there a foreseeable risk of more than 'discomfort'? For a useful description of the
differences between harm, discomfort and inconvenience please refer to the National
Statement on Ethical Conduct in Human Research, Chapter 2.1

No

Yes
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Section C

Section C is designed to determine whether there are any conflicts of interests which may
compromise the research process.

2340.0 Are any "conflict of interest" issues likely to arise in relation to this research?

No -

Yes -

2350.0 Please provide details of the potential conflicts of interests

2360.0 Do the researchers have any affiliation with, or financial involvement in, any
organisation or entity with direct or indirect interests in the subject matter or materials of
this research? (Note that such benefits must be declared in the Participant Information
Statement)

Yes -

2370.0 Please provide details of this financial affiliation or involvement

2380.0 Do the researchers expect to obtain any direct or indirect financial or other benefits
from conducting this research? (Note that such benefits must be declared in the Participant
Information Statement)
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No -

Yes -

2390.0 Please provide details of these financial or other benefits

2400.0 Have conditions already been imposed OR are likely to be imposed in the future, upon
the use (e.g. publication), or ownership of the results (e.g. scientific presentations) or
materials (e.g. audio-recordings), by any party other than the listed researchers?

No -

Yes -

2410.0 Please provide details of the conditions imposed
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Section D

The questions in Section D are specifically directed at the consent process.

2540.0 Describe how you will identify and select potential participants for recruitment into
the study. You should include information about how you will obtain contact details for
potential participants.

Potential participants for recruitment into the study will be athletes (including university and
high-school athletes) that compete at the pre-elite or elite stages of the talent pathway identified
by Sydney University Sport and Fitness (SUSF), their National Sporting Organisation, National
Institute Network, or National Basketball Association Global Academy based at the Australian
Institute of Sport. National Sporting Organisations and National Institute Networks will be
contacted by the research team via email with a study flyer and PIS to seek their interest in
allowing their athletes to participate, and to obtain their organisational consent. Potential
participants will be contacted directly by their National Sporting Organisation, National Institute
Network, or National Basketball Association Global Academy with details of this study.
Interested participants will contact the research team directly to express their interest in
participating and to avoid perceived or actual coercion from the sporting organisation.

Additionally, the research team may seek permission from appropriate parties so that study flyers
may be displayed at the SUSF gym, at the ACT Academy of Sport gym, in training facilities at
the Australian Institute of Sport, and/or relevant social media pages (e.g., LinkedIn, Facebook
groups, X, etc.). Interested participants will contact the research team directly to express their
interest in participating.

Recruitment and/or will not be prompted by a coach or trainer to reduce the likelihood of
coercion. Recruitment will occur with a combination of study flyers and on occasion, there may
be the opportunity for the researchers to present the research study to athlete groups. Our
research team will approach Sydney University Sport and Fitness coaches to request permission
to present the project outline at a training session and provide study flyers.
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The potential high-school student athletes recruited for this study will only be 1) young adults
(aged between 16 to 18 years) who ii) reside at the Australian Institute of Sport (Canberra, ACT)
as part of the Basketball Australia (National Sporting Organisation) Centre of Excellence or
National Basketball Association Global Academy.

Regardless of how potential participants are recruited, participation in this study will be on
voluntary basis and require informed consent. Parent/guardian consent will be obtained for the
participants under 18 years of age.

2550.0 Describe how and where initial contact will be made with potential participants and
how you will avoid real or perceived coercion. Copies of all relevant correspondence (e.g.
email, letter of introduction, covering letter, circular/flyer etc.) need to be uploaded with
your application. If you are using email addresses please outline how their use will not be in
breach of privacy or spam legislation.

Initial contact will be through the athlete seeing the flyer or online post or receiving an email from
their SUSF sporting club, National Sporting Organisation, National Institute Network, or National
Basketball Associate Global Academy.

Participation in this study will be on a voluntary basis and require informed consent.
Parent/guardian consent will be obtained for the participants under 18 years of age. Recruitment
will not be prompted by a coach or trainer to reduce the likelihood of coercion. Only participants
who willingly approach researchers or register interest by contacting the research team via email
or phone will be considered for the study.

The use of email addresses for communication will be on the basis of provision by the interested
participant only. Any email addresses from potential participants will not be shared with anyone
outside of the research team, and email communications with potential participants will only
involve information related to the research study.
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2570.0 If a participant, or person on behalf of a participant, chooses to withdraw from the
research, what specific consequences should they be made aware of, prior to giving consent?
These details should be included in the Participant Information Statement.

2580.0 Will participants receive any reimbursement of out-of-pocket expenses, or financial
or other "rewards' as a result of participation?

No -

Yes -

2590.0 Specify the nature and value of any proposed incentive/payment (e.g. movie tickets,
food vouchers) or reimbursement (e.g. travel expenses) to participants. Explain why this
offer will not impair the voluntary nature of the consent, whether by participants or persons
deciding for their behalf. Payment that is disproportionate to the time involved, or any other
inducement that is likely to encourage participants to take risks, is ethically unacceptable.
(See 2.2.10 and 2.2.11 of the National Statement). Note that monetary amounts should not be
specified in advertisements, but payments should be disclosed in the Participant Information
Statement in accordance with 2.2.6 (j) of the National Statement.

2600.0 How will consent be obtained (more than one may apply)

> Written
> Oral

» Return of a Survey
» Other

2605.0 Please clarify your response to the question above and justify with reference to the
National Statement (e.g. sections 2.2.5, 3.1.16, 5.2.16). For instance, if you indicated that
consent will be written and oral, does this refer to all participants undergoing written and
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oral consent or does it refer to different consent processes for different participant groups?
You should also justify why you have chosen these forms of consent. If you are using oral
consent, explain how it will be recorded (e.g. in field notes, using tape recording).

All participants will provide written informed consent prior to participating in the study. In the
case of participants under 18 years old, written consent will be required from a parent/guardian
as well as the participant. Written consent is considered an appropriate form of consent as the
prospective athlete participants will have an adequate level of comprehension. Written consent is
considered accessible for the prospective participants of this study.

2610.0 Will there be participants who are not fluent in English or who have difficulty
understanding English?

Yes -

2620.0 In what language(s) will the research be conducted?

2630.0 Will an interpreter be present during discussions with the participants about the
research project?

No -

Yes -

2640.0 Why will an interpreter not be present during discussions with participants about the
research project?
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2650.0 Will participants be provided with certified translated documents (Participant
Information Statement and Participant Consent Forms, questionnaires etc) in the language
in which they speak?

No -

Yes -

2660.0 Explain why participants will not be provided with written information in the
language in which they speak

2670.0 Will a Participant Information Statement be provided? If so, please attach this in
the Documents tab.

No -

Yes -

2680.0 Give reasons why a Participant Information Statement will not be provided

2685.0 Is there an intention to recruit participants who have a physical impairment or
disability that may affect the consent process (e.g. blind/vision impaired/deaf/hearing
impaired/speech impaired)?

No -

Yes -
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2690.0 How will you manage your consent process to ensure that these participants are able
to provide informed consent? (e.g. provision of your Participant Information Statement in
Braille, the presence of an Auslan interpreter, a combination of written and recorded oral
consent).
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Section E

The questions in Section E relate to how you will protect participants’ privacy and the
confidentiality of their information in your research project.

2700.0 Will you be collecting information/data directly from a participant?

Yes -

2705.0 Which of the following recordings will be used?

» Audio Recordings

» Film/Video Recordings
» Online Surveys

» Other

2710.0 Outline how these recordings will be used and why they are necessary to achieve the
aims of the research project. If your project involves online surveys, state where the surveys
will be hosted and comment on any security, data ownership and privacy constraints
associated with this survey host

This research study will utilise hard copy (paper) surveys and electronic data collected from
actigraphy (sleep monitoring devices).

2715.0 Will you be collecting information/data about a participant from a third party (i.e.
another individual)? Please note that this DOES NOT include agencies or organisations
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Yes -

2720.0 Describe the information that will be collected from this other person

2725.0 Will consent be sought from the individuals concerned to obtain information about
them from this other person?

No -

Yes -

2730.0 Please explain why consent will not be sought from the individuals concerned to
obtain information about them from this other person

2735.0 The following questions will establish whether the HREC needs to apply federal or
state/territory privacy legislation when reviewing your ethics application.

Will you use, collect or disclose information about human participants from an agency,
authority or organisation? This includes Commonwealth agencies, private sector
organisations, state/territory agencies and international organisations. For instance, you
may be using information from a medical practice, a hospital, a university, a state or
federal government department. You should say ‘yes’ even if it is your own organisation
(e.g. your medical practice)

No -

Yes -
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3225.0 Is the research project likely to produce information or results that are of personal
significance to individual participants? For instance, a project may reveal that participants
are at risk of developing a particular disease, provide insight into their intellectual/other
abilities, or indicate that they have physical or mental health problems.

Yes -

3230.0 Is it intended that any such information that is of potential significance to
participants will be reported back to the individual concerned?

No -

Yes -

3235.0 Specify who will be responsible for communicating these results back to
participants, and how these results will be communicated (e.g. telephone call, letter, copy of
publication, consultation with clinician).

PhD Student Mr Harley de Vos will be responsible for communicating the results of the study
back to participants. These results will be communicated in the form of a brief lay summary as
well as follow-up consultation in the form of a telephone call or in-person consultation as
required.

3240.0 Explain why these results will not be reported back to individual participants.

3245.0 Will results that are of personal significance to participants be reported to anyone
other than the participant?
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No -

Yes -

3250.0 To whom will the results be reported, and why?

3255.0 Will the participant be told that their results will be reported to this third party?

Yes -

3260.0 Explain why the participant will not be told that their results will be reported to this
third party.

3265.0 Is the research project likely to reveal a significant risk to the health or wellbeing of
persons other than the participant (e.g. family members, colleagues, community members)?

No -

Yes -

3270.0 Describe what will be done with this information concerning a significant risk to the
health or well-being of persons other than the participant, and explain why.

3275.0 Does this project involve the use of information that you or your organisation had
collected previously for another purpose?
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No -

Yes -

3280.0 When you collected this information, did the original consent cover the uses of the
information that you are now proposing in this project?

No -

Yes -

3285.0 Please justify why the HREC should permit you to operate outside the original
terms of consent.

3290.0 Describe how the overall results of this research project will be disseminated (e.g.
journal publications and book chapters, conference presentations, student theses, creative
works).

The collected data will be reported in Mr Harley de Vos’s Doctor of Philosophy thesis (primary
use) and further disseminated via scientific journals, conference presentations, social media, news
reports or similar. Participants will not be individually identifiable in these publications.

3295.0 Will the confidentiality of participants and privacy of their data be protected in the
dissemination of overall research results? Please note that if you propose to identify
individuals in publications, you should select ‘no’ here and obtain their consent for this.
Please also note that if you have obtained personal information without individual consent
under a waiver of consent, you can only publish this information in de-identified form.

No -

Yes -
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3300.0 Explain how confidentiality of participants and privacy of their data will be
protected in the dissemination of research results.

Data will be deidentified prior to analysis and dissemination of results. Limited
sociodemographic characteristics about the sample will be provided to minimise the risk of
identification because the sporting community in some sports can be quite small.

3305.0 Explain why confidentiality of participants and privacy of their data will not be
protected in the dissemination of research results (e.g. because it is appropriate to
identify/name participants), describing the measures that have been taken to respect and
protect the welfare and rights of participants (e.g. they will consent to being named).

3310.0 Will the information generated in this research project be used for any purpose(s)
other than those outlined in this application? For example, will data be retained and used
in future research projects, used to establish a database/research register, provided to a
third party or to a public data sharing resource? Please note that this question does not
refer to the use of the data for the purposes of this project (e.g. publication of results).

No -

Yes -

3315.0 You have indicated that the information generated in this research project will or
may be used for another purpose. Please describe this other purpose here and ensure it is
outlined on the Participant Information Statement/Consent Form. If this other purpose
involves data being made available to other researchers or third parties, outline the
standards that will be applied to protect participants’ privacy and the confidentiality of
data. Please note that ethical approval will also need to be sought in future for any
secondary use of the data.
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3320.0 Outline how feedback concerning the overall results of the project will be made
available to participants (e.g. via a lay summary or newsletter). If participants are not to
receive feedback, please justify why not.

Feedback concerning the overall results of the study will be made available to participants who
express interest in receiving feedback about the results via a brief lay summary. A lay summary
of the overall findings may be shared with the interested sporting organisation (such as National
Sporting Organisations, National Institute Networks, or National Basketball Association Global
Academy) upon request.

3325.0 Describe where study materials will be stored DURING the project (including
electronic and hard copy files, consent forms, audio recordings, questionnaires, interview
transcripts, video recordings, photographs etc). Please include building and room numbers
for hard copy materials.

Electronic files, including actigraphy data, will be stored within The University of Sydney
Research Data Store (RDS). Hard copy materials will be scanned and stored within RDS, and
will be securely shredded. RDS can only be accessed by study personnel with password. If hard
copy materials are required to be kept during or after this study, they will be securely stored in a
locked filing cabinet at PhD Student Researcher, Harley de Vos’s house.

3330.0 Describe where study materials will be stored upon COMPLETION of the project
(including electronic and hardcopy files, consent forms, audio recordings, questionnaires,
interview transcripts, video recordings, photographs etc). Please include building and room
numbers for hardcopy materials. Note that on conclusion of the project a copy of all
materials must be kept in an accessible and secure location on University premises.

Electronic files, including actigraphy data, will be stored in The University of Sydney Research
Data Store (RDS). RDS can only be accessed by study personnel with password. If hard copy
materials are required to be kept after the study is completed, they will be stored by Dr Suzi
Edwards in a secure location onsite at The University of Sydney.
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3335.0 Outline the security measures that will be used to protect study materials from
misuse, loss or unauthorised access during and after the project (e.g. removal of identifiers,
secure storage, restriction of access to appropriate personnel etc).

Electronic files, including actigraphy data, will be stored in The University of Sydney Research
Data Store (RDS). RDS can only be accessed by study personnel with password.

3340.0 Specify how long study materials will be retained for after project completion.

Please note that the options provided below are intended to facilitate compliance with
relevant legislation from the State Records Authority of NSW. Data from research
involving children; and from clinical trials, scanning and radioactivity studies, clinical
studies, genetic manipulation, human tissue studies, and psychological research that has
potential long term effects must be retained for a minimum of 20 years or until participants
are 25 years of age (whichever is longer). Data from other types of studies must be retained
for a minimum of 5 years. For some types of research (e.g. oral history, gene therapy) or
where it is intended to reuse data in the future, it is appropriate to retain data in perpetuity
(i.e. indefinitely).

» 20 yrs/until subjects are 25
» Syears

» In perpetuity

» Other

3345.0 Explain why this storage period has been chosen.

This study may potentially involve participants who are aged 16 years or older. In the event that
participants under the age of 18 are involved, their data will be stored until they are 25 years old.

3350.0 At the end of the project, will study materials/information be stored in individually
identifiable or re-identifiable form? Please note that this does not refer to the consent
forms.
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Individually identifiable information is that from which the identity of a specific individual
can reasonably be ascertained. Re-identifiable information has had identifiers removed and
replaced by a code, so it is possible to identify individuals by using the code. Non-
identifiable information has had all identifiers irreversibly removed or was never
identifiable (see Chapter 3.2 of the National Statement for more information).

Yes -

3355.0 Outline why it is necessary to store information in identifiable or re-identifiable
form, given this poses a potential risk to participants’ privacy and the confidentiality of
data. If the data can be re-identified using a code, specify the security arrangements for the
code and which research personnel will have access to the code.

This protocol involves multiple testing timepoints, therefore it is necessary to re-identify
participants during subsequent testing dates. Once a participant has completed the informed
consent process, they will be allocated a participant ID. This ID will be used on all subsequent
documents (i.e., hard copies, e-copies) instead of names. Participants will be asked to create their
own participant ID, which will be used across the three testing timepoints. A master sheet will be
created (and stored on RDS) with participant names and participant ID as a separate document
with no other data. This process ensures that participant sociodemographic data is protected. If
required, participants will be re-identified through their participant ID.

3360.0 If they are not to be kept in perpetuity, how will project materials ultimately be
disposed of?

Once the data collection is complete, this data will be moved to a secure online repository
(Research Data Store).
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Section F

The questions in Section F concern risks to both participants and others connected with the
study.

3450.0 Participation in research can involve potential harm to participants including
physical, psychological, reputational, financial, spiritual, emotional and social distress.
Please outline any potential harm and justify it with regard to the potential benefits of the
project. What steps will the researchers take to minimise potential harm endured as a
consequence of participation? (e.g. by providing access/information to counselling)

The surveys, sleep diaries, and actigraphy that will be completed by participants will ask about
and record information about sleep and mental wellbeing. There is minimal risk associated with
these measures and participants will be able to complete such questions in private and will be
informed their responses are made available to study personnel only.

If any participant experiences psychological distress, we will support that person to contact their
usual care GP and/or any one of the following free counselling services:

o Lifeline Australia: http://www.lifeline.org.au/ ph: 13 11 14
Australian Psychological Society: http://www.psychology.org.au/FindaPsychologist/
The University of Sydney Student Support Services: https://www.sydney.edu.au/students/health-

wellbeing.html
e Student Support Services available at their University or School

3460.0 Are there any other risks involved in this research? For example, to the research
team, the organisation, others? What are these risks? Explain how these risks will be
negated/ minimised/ managed.

There are some potential risks involved in this research to the research team. Specifically, PhD
student Harley de Vos may need to travel alone to sporting organisations to conduct data
collection and conduct the intervention. To minimise the risk that lone travel may possess,
Harley de Vos will notify a member of his supervision team when and where data collection

303


http://www.psychology.org.au/FindaPsychologist/
https://www.sydney.edu.au/students/health-wellbeing.html
https://www.sydney.edu.au/students/health-wellbeing.html

Appendices

occurs and within an agreed timeframe (e.g., within two hours of the expected end time). There
is also the potential for risk associated with the sporting organisation pressuring the research
team to disclose individual information about participants involved in the study. This risk will be
mitigated by the organisational consent process, as well as making brief lay summaries with de-
identified data available to sporting organisations should they desire results of the study. Finally,
there is a potential risk of the emotional toll to Harley de Vos while he conducts the study should
participants disclose sensitive or distressing information during the study. To minimise this risk,
the supervisory team (including registered psychologists) will provide support to Harley as
required. This support may include helping Harley to access The University of Sydney Student
Support Services.
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Section G

The questions in Section G concern details of the research study. Please answer the following
questions.

3570.0 The nature of this project is most appropriately described as research involving (more
than one may apply):

Clinical Trials

Epidemiological studies, population health and/or public health

Participant observation (ethnography, systematic)

Questionnaire/survey

Interviews (including oral history)

Focus groups

Data linkage studies

Psychiatric or clinical psychology studies, or psychological experiments
Human physiological investigation(s)

Other

VVVVYVYVVVYVYYVY

3580.0 Are you doing research in a context which requires you to get permission from an
appropriate authority e.g. a school, corporation, or similar?

No -

Yes -

3581.0 Please provide the name/s of the appropriate authority/ies and include any relevant
correspondence or approvals as attachments to your application. Note that ethics approval
may be given which is conditional on these approvals being obtained prior to research
being conducted.

Our organisational consent form is attached to our application. Organisational consent will be
required before participants are recruited voluntarily through an appropriate sporting
organisation.
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3590.0 Outline in lay language the theoretical, empirical and/or conceptual basis,
background evidence for the research proposal with reference to the relevant literature
(include at least four research citations). Note, that your study should be '"based on a
thorough study of the current literature, as well as previous studies" (NS 1.1 ¢).

Sleep is an essential pillar of successful training and peak athlete performance and an essential
requirement for adequate recovery (Halson, 2013). To this end, there has been a recent
proliferation of research exploring how sleep impacts recovery, training and performance in elite
athletes. Specifically, evaluation of the amount and quality of sleep obtained by elite athletes
through objectively measured sleep actigraphy and self-report diaries noted a marked difference
in sleep/wake behaviour on training and rest days (Sargent et al, 2014). Furthermore, evidence
suggests athletes may display different sleeping patterns and habits compared to the non-athlete
population (Leeder et al. 2012; Juliff et al 2015; Lastella et al. 2015; Driller et al 2017), likely
due to the unique physiological and psychological demands of being an elite athlete. In addition
to such demands, elite athletes are particularly prone to poor sleep due to rigorous training
schedules, competition demands, group living arrangements, frequent travel, and academic load.
Studies to date have assessed sleep quality largely through questionnaires such as the Pittsburgh
Sleep Quality Index which considers sleep in the preceding month. Such enquiries have
published evidence suggesting collegiate athletes are poor sleepers (42.4% reporting a score >5)
and daytime sleepiness (Mabh et al. 2018). Recent reviews suggest a paucity of data related to
athlete sleep quality, patterns and the impact on health and performance (Brauer et al. 2019).

To date there have been a small number of intervention studies that focused on improving sleep
in elite athletes (e.g., Mah et al., 2011; Van Ryswyk et al., 2017). Sleep intervention studies are
showing promise for improving sleep (Driller et al., 2019), and improving sleep in elite athletes
has been demonstrated to have benefits for athletic performance (Mah et al., 2011). A systematic
review by Bonnar et al. (2018) focused on sleep intervention studies and the association between
improved athletic performance and recovery. The review identified only ten studies suitable for
inclusion. Using a quality evaluation with eight separate criteria assessing study design and
methodology, the review found that only one study met criteria for “good” quality while eight of
the ten included studies rated “moderate” for quality (Bonnar et al., 2018). The review strongly
recommended that there is a need for further, well designed sleep intervention studies with elite
athletes.

As well as a limited number of sleep intervention studies (Bonnar et al., 2018), to date there have
been no intervention studies on mental health in elite athletes (Rice et al., 2016). Given that poor
mental health is associated with increased risk of injury and can affect athletic performance

(Schinke et al., 2017; Reardon et al., 2019), interventions designed to improve mental health may
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have significant benefits for the elite athlete. Intervention studies are important to help move
from theory (e.g., understanding) to practice (e.g., working with elite athletes) and improve
health outcomes (i.e., mental health, sleep). To support elite athletes to help them optimally
perform athletically, remain healthy, and function effectively inside and outside of their sporting
environments, interventions that aim to enhance their mental health and/or sleep may be
warranted. With a limited number of sleep intervention studies and no mental health intervention
studies in elite athletes to date, future research is needed.

Cognitive Behavioural Therapy for Insomnia (CBT-I) has good efficacy in non-athlete
populations and is recommended as the initial treatment for all adults with a chronic insomnia
disorder by the American College of Physicians (Manber & Carney, 2015). This brief and
structured evidence-based approach of CBT-I is used to manage insomnia symptoms that focuses
on identifying and challenging thoughts, feelings, and behaviours linked to insomnia
symptomology (Newsom, 2020). As a multicomponent intervention, CBT-I contains several
modules that are implemented, including sleep education (psychoeducation), relaxation exercises
(e.g., progressive muscle relaxation), sleep hygiene (i.e., behaviours that facilitate sleep),
behavioural interventions such as sleep restriction (limiting amount of time spent in bed to
increase sleep quality and efficiency), and cognitive interventions such as cognitive restructuring
(e.g., challenging unhelpful thoughts about sleep and insomnia) (Lancee et al., 2016; Manber &
Carney, 2015).

A systematic review by Friedrich and Schlarb (2017) on psychological interventions to improve
sleep in college students (non-athletes) found that CBT-I showed large effect sizes compared to
sleep hygiene interventions that showed small to medium effect sizes. Further support for CBT-I
is provided by the randomised control trial by Freeman et al. (2017) with 3,755 UK university
students that found that CBT-I significantly reduced insomnia over 10 weeks compared with
usual practice. This study also demonstrated that CBT-I could be used as a sleep intervention to
help improve mental health due to improved symptoms of paranoia and hallucinations as a result
of reduced insomnia (Freeman et al., 2017). Kodsi et al.’s (2021) meta-analysis provides further
support for using CBT-I to help improve sleep and mental health. The authors found that CBT-I
improved both sleep (ES =-0.67, 95% CI [-0.77 — -0.57], p<.01) and secondary outcomes for
anxiety (ES =-0.35, [-0.56 — -0.15], p<.01) and depression (ES =-0.41, [-0.70 — -0.13], p<.01) at
post-intervention (Kodsi et al., 2021).

To date, CBT-I has not yet been used with elite athletes. As CBT-I has good evidence supporting
its effectiveness in non-athlete populations, it is likely that it will also be helpful for elite
athletes. Consequently using CBT-I with elite athletes represents a novel sleep intervention study
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that would be worth considering as a strategy to improve athletes mental health and wellbeing.
Our study is based on a thorough study of the current literature, as well as previous studies.

3600.0 Outline in lay language the methodology for the research proposal. Note, that you
study should be "designed or developed using methods appropriate for achieving the aims
of the proposal" (NS 1.1 b). Your response should include:

* Aims and hypotheses/research questions
* Research plan including duration of the study and/or timeline

* Participant characteristics including sex, age range and inclusion/exclusion criteria (if
relevant)

* The intended sample size with a justification, and/or the particiant sampling/selection
strategy (as relevant to your study)

* Details of where the study will be undertaken (location/site/URL)
* Details of how data will be collected and analysed

* Potential significance of the study

The aim of this study is to learn more about whether psychological strategies such as sleep
education, behavioural strategies, relaxation exercises, and cognitive strategies that help promote
good sleep can improve sleep quality and quantity and support mental wellbeing of athletes.

For our study, we hypothesise that:

1. Psychological strategies to promote good sleep will improve sleep quality as measured by
the Karolinska sleep diary/sleep diary, Pittsburgh Sleep Quality Index, Insomnia Severity
Index, Sleep Hygiene Index, Athlete Sleep Behaviour Questionnaire, Athlete Sleep
Screening Questionnaire or Epworth Sleepiness Scale in athletes.

2. Psychological strategies to promote good sleep will improve sleep duration as measured
by sleep diaries and actigraphy.

3. Psychological strategies to promote good sleep will improve athlete mental wellbeing as
measured by the Athlete Psychological Strain Questionnaire.
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Research Plan

This sleep intervention study will be a quasi-experimental, repeated measures design study. The
study will involve weekly 30-minute group sessions, with individual follow-up as required
between sessions, for 5 (five) weeks focused on strategies that can help promote good sleep, such
as sleep education, sleep behaviour/sleep hygiene, and cognitive strategies. There will be
baseline testing prior to the intervention (pre), post-intervention testing (at 5 weeks) and follow-
up testing two-months post-intervention. The intervention will be delivered by Harley de Vos, an
endorsed Sport and Exercise Psychologist who has professional training in sleep medicine, and
supported by sleep experts within the research team.

This study will be conducted outside of competition schedule for athletes, in their pre-season or
off-season. Participants will not be blinded as we are using a repeated measures design.

Participant Characteristics

Participants will be recruited from within the student-athlete body within Sydney Uni Sport and
Fitness. All student athletes currently enrolled within a university degree while also being
registered with a sporting club within Sydney Uni Sport and Fitness will be eligible to
participate.

Additionally, adult and young-adult Australian athletes identified by their National Sporting
Organisation, National Institute Network, or National Basketball Association Global Academy
who are currently in the pre-elite or elite stages of the talent pathway are eligible to participate in
our intervention sub-study. Athletes currently experiencing an injury that prevents participation
in testing protocols will be excluded from the study.

Inclusion criteria

e You are at least 16 years of age; AND

e You are a student athlete competing for a sporting club within Sydney Uni Sport and
Fitness; OR

¢ You are an athlete, including a high-school athlete, currently competing at the pre-elite or
elite stages of the talent pathway identified by their National Sporting Organisation,
National Institute Network or National Basketball Association Global Academy based at
the Australian Institute of Sport.
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Exclusion criteria

e Currently pregnant

e Suffering chronic or complex pain

e Suffers from a cognitive impairment, Autism-Spectrum Disorder, or other neurological
disorder

e Not fluent in English

Sample size

Literature suggests that a good rule of thumb for determining sample size for an experimental
design study is a ratio of 10:1 (10 participants for one variable) (Schreiber et al., 2006.). For our
study, we will have six outcome variables (sleep duration as measured by actigraphy, sleep
duration as measured by sleep diaries, sleep quality as measured by the Pittsburgh Sleep Quality
Index, daytime sleepiness as measured by the Epworth Sleepiness Scale, sleep behaviours as
measured by the Athlete Sleep Behaviour Questionnaire, and athlete mental wellbeing as
measured by the Athlete Psychological Strain Questionnaire). This ratio means that we would
aim to recruit 60 participants in total for our study.

Details of Location

This study will be conducted in-person across multiple locations. Specifically, the study will be
conducted onsite at The University of Sydney and Sydney Uni Sport and Fitness facilities or the
Australian Institute of Sport in Canberra. Additionally, training facilities for National Sporting
Organisations, National Institute Network, and/or the NBA Global Academy may be used if
required. Further, Zoom may be used to conduct this study online if required.

Outcome Measures

e Demographics Questionnaire: these questions will ask about your age, sex, gender,
identity, sporting competition, and health status. This takes five minutes to complete at the
baseline visit only.

e Pittsburgh Sleep Quality Index: This 19-item survey asks you to rate your sleep quality
and disturbances over the last month. It takes up to 10 minutes to complete.

e Epworth Sleepiness Scale: this 8-question scale asks how likely you are to fall asleep in
different scenarios. It takes up to three minutes to complete.

e Athlete Sleep Behaviour Questionnaire: This 18-item questionnaire asks about sleeping
behaviours related to athletes. It takes up to five minutes to complete.

e Sleep and Activity Monitor: Sleep measured for a 1-week period using a wrist worn
device (actigraphy) that measures movements and light. This device is won at all three
timepoints.
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e Sleep Diary: A 7-day sleep diary that asks you about you sleep behaviours and the quality
and duration of your sleep. There are 9 questions in total per day and it takes up to five
minutes to complete after waking.

o Athlete Psychological Strain Questionnaire: This 10-item questionnaire asks about
athlete-specific psychological distress and is a screening instrument for elite athlete’s
mental health.

e Post-Intervention Evaluation Form: These questions will ask participants about their
experience of the intervention, how helpful and relevant they found the strategies
discussed, and what they think would help improve the intervention. It will take up to 10
minutes to complete at the post-intervention visit only.

Data collection and analysis

Data collection for our study will be by study personnel at 3 (three) discrete timepoints. These
time points are baseline (pre-intervention), post-intervention (5-weeks), and follow-up (two-
months post-intervention). Surveys and sleep diaries will be administered paper form where
preferred. Actigraphy will be collected via wearable monitors that are set up for the participants
in advance and downloaded after study data collection. All data will be uploaded securely to
RDS.

Outcome data will be examined using paired t-tests and Pearson correlations. Effect sizes will be
determined to examine the magnitude of change from pre- to post-intervention. Simple
descriptive statistics will be used to characterise baseline outcome measures.

All data will be stored and accessible only by the research team in accordance with our data
management plan.
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Appendix 1

Women who are pregnant and the human foetus

You have indicated that Women who are pregnant and the human foetus would be included in your
study. Please answer the following additional questions.

410.0 What steps will be taken to ensure that the well-being and care of the woman who is
pregnant and her foetus takes precedence over the aims of the research?

420.0 Provide a justification for the proposed research
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Appendix 2

Children and/or young people

You have indicated that Children and/or young people would be included in your study. Please
answer the following additional questions.

490.0 Why is the participation of children required?

500.0 How has this study been designed to be appropriate for children or young people?

510.0 What is the age range of all participants involved in this study?

520.0 Have you applied for a Working with Children check? You must complete the online
form at www.newcheck.kids.nsw.gov.au and provide proof of identification with your
application number to a NSW motor registry or NSW Council Agency.

Yes -

530.0 Give reasons why you have not applied for a Working with Children check

540.0 - Will consent be sought of the child/young person?
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Yes -

550.0 Explain how the consent of the child/young person will be sought

560.0 Explain why the consent of the child/young person will not be sought

570.0 Will consent be sought from the parent/guardian?

Yes -

580.0 Explain why the consent of the parent/guardian will not be sought

583.0 Will research be conducted in schools?

No -

Yes -

586.0 What type of school/s are involved? More than one may apply.

> Public schools
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» Independent schools
> Catholic schools

588.0 Please indicate what permissions will be obtained to conduct this research (more than
one may apply).

» School Principal
» SERAP (State Education Research Application Process)
» CEO (Catholic Education Office)
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Appendix 3

Existing dependent or unequal relationship

You have indicated that an Existing dependent or unequal relationship would be included in your
study. Please answer the following additional question

600.0 Describe the existing dependent or unequal relationship

610.0 How will the process of obtaining consent avoid perceived/actual coercion and enable
persons in dependent relationships to give voluntary consent?
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Appendix 4

People with a cognitive impairment, an intellectual disability or a mental illness

You have indicated that People with a cognitive impairment, an intellectual disability or a mental
illness would be included in your study. Please answer the following additional questions

630.0 Will there be participants who do not have capacity to give consent for themselves?

No -

Yes -

640.0 Specify why these participants do not have capacity to give consent for themselves

650.0 Who will consent for the inclusion of these participants?

660.0 On what basis is it believed that these people have legal authority to give consent for
these participants?

670.0 Describe the consent process
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Appendix 5

People highly dependent on medical care who may be unable to give consent

You have indicated that People highly dependent on medical care who may be unable to give
consent would be included in your study. Please answer the following additional questions

690.0 Are you doing research on patients (i.e. subjects receiving health care)?

Yes -

700.0 List the procedures/techniques which would not form part of the patient’s routine
clinical management
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Appendix 6

People who may be involved in illegal activity

You have indicated that People who may be involved in illegal activity would be included in your
study. Please answer the following additional questions.

720.0 Participants may be subject to risks because of their involvement in research that
uncovers illegal activity. This includes research intending to uncover illegal activity, as well
as research not specifically designed to, but likely to discover, illegal activity. Please outline
how these risks are justified by the benefits of the research. These risks must be specified in
the PIS.

730.0 To what extent will you keep confidential any information about illegal activity by
participants or others? These details must be communicated to participants in the PIS.

740.0 Are you aware of your legal obligations to disclose information?

Yes -

745.0 You may be in a situation where there is a statutory obligation for you to disclose
information revealed or discovered, or you may be subject to legal orders that compel
disclosure of information obtained by a researcher. These circumstances must be clearly
explained to participants. In light of this, please discuss below your response that you are
not aware of your legal obligations and how you will rectify this.
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750.0 How will you respond to any legal obligation or order to disclose such information?
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Appendix 7

Aboriginal and/or Torres Strait Islander peoples

You have indicated that Aboriginal and/or Torres Strait Islander peoples would be included in your
study. Please make sure you have read Values and Ethics: Guidelines for Ethical Conduct in
Aboriginal and Torres Strait Islander Health Research and have considered the six core values of
Spirit and Integrity, Reciprocity, Respect, Equality, Survival and Protection, and Responsibility in
the design and implementation of your research. In addition, please note that all research involving
the health of Aboriginal and Torres Strait Islander peoples undertaken in NSW must in the first
instance be forwarded to the Aboriginal Health and Medical Research HREC for approval and/or
comment.

770.0 Has there been appropriate representation of Aboriginal or Torres Strait Islander
peoples in the development of the research protocol? If there has been no representation
please state your reasons. If there has been representation please provide details below.

780.0 Have Aboriginal or Torres Strait Islander peoples been involved from the early stages
of the protocol development? If your response is ''no" please discuss why this is appropriate
for your study. If your response is "yes' please describe this involvement below

790.0 All research involving Aboriginal and Torres Strait Islander peoples must
demonstrate consultation with appropriate community groups, community representatives
and/or community members. Please provide a brief description of the consultation process
that you have undertaken for your proposed research.
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810.0 Do any of the researchers identify as Aboriginal or Torres Strait Islander peoples?

No

Yes

820.0 Will the research be undertaken in partnership with Aboriginal and Torres Strait
Islander peoples? If your response is '""no" you should state why this is appropriate for
your study. If your response is "yes" please describe the partnership below.

No

Yes

830.0 Is there a research agreement between the participating communities and the
researchers? If there is no research agreement, please discuss why this is appropriate for
your study. If there is a research agreement please provide details of this agreement (where
there is a written research agreement, either existing or proposed, this should be uploaded
in the “documents” tab in IRMA).

Yes

840.0 Please provide a brief description of the role of Aboriginal or Torres Strait Islander
peoples in the research
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850.0 Will researchers acknowledge the cultural property rights of Aboriginal or Torres
Strait Islander peoples in relation to knowledge, ideas, cultural expressions and cultural
materials? If your response is “no” please discuss why this is appropriate for your study. If
your response is “yes” please provide details below.

860.0 How will researchers acknowledge the sources of information and those who have
contributed to the research?

No

Yes

870.0 Briefly describe how the contribution of Aboriginal and Torres Strait Islander peoples
will be acknowledged

880.0 How will the research provide benefits to the Aboriginal and Torres Strait Islander
peoples?

Yes

890.0 How does the research relate to the priority and needs of participant communities?

No
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Yes

900.0 How will the research build the capacity of Aboriginal people/organisations through
participation?

No

Yes

910.0 Briefly describe how the research will contribute to the advancement and well being of
participants and their communities

915.0 Describe how the outcomes of the research/feedback will be communicated to
participants
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Appendix 8

Research involving travel overseas

You have indicated that your research involves travel overseas. Please answer the following
additional questions.

940.0 What country/countries will you be visiting?

950.0 What is the DFAT (Department of Foreign Affairs and Trade) alert level for the
countries you will be visiting?

960.0 Have you completed a safety protocol? Note that a safety protocol is required for all
students doing research overseas. In addition a safety protocol should be provided where
non-student researchers are travelling to areas with an increased DFAT (level 3 or 4)
warning. This safety protocol should be attached to your application in the Documents tab.

No

Yes

970.0 Have you obtained formal permission from relevant authorities for entry to the area
to carry out the research (e.g. national or local government bodies; organisations of local
communities)?

No -

Yes -
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980.0 Name the relevant authorities and attach the relevant correspondence

990.0 Please outline why you have not obtained formal permission from relevant
authorities

993.0 In the country/ies where research is intended to be conducted are there ethics
approval processes that are relevant to the research and are such processes mandatory or
voluntary in relation to the proposed research?

996.0 In the country/ies where research is intended to be conducted is the proposed
research lawful? Please discuss.

998.0 Outline the experience or access to expertise that will enable researchers to engage
with participants in a manner that accords them respect and protection. Where research is
to be conducted overseas by a researcher who is subject to academic supervision
researchers should explain how that supervision is to be effected so that due respect and
protection will be accorded to participants.

1000.0 Outline how the researchers / investigators have taken into account the opinions and
expectations of participants and their communities on:

(a) the way the research will be conducted;

(b) participants’ post-research welfare;
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(c) application of the results of the research;
(d) access to culturally sensitive artefacts or matters;
(e) known issues affecting a local cultural norm;

(f) any cultural, religious or political differences you may encounter.

1010.0 Please outline any local factors that make it problematic to comply with the ethical
standards expressed in the National Statement on Ethical Conduct in Human Research
(NHMRC 2007)?

1013.0 Has a local contact for the receipt of complaints been provided in the Participant
Information Statement in accordance with 4.8.16 of the National Statement?

No -

Yes -

1016.0 Please explain why you have not provided a local contact for receipt of complaints in
the Participant Information Statement.
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Appendix 9

Research that could jeopardise a participant’s employment

You have indicated that your study involves research that could jeopardise a participant’s
employment. Please answer the following additional questions.

1040.0 Indicate at whose workplace the research is to be conducted?

1050.0 What is the relationship of the researcher / investigator to the workplace (e.g.
proprietor, student, consultant, employee - past or present)?

1060.0 What is the status in the workplace of all of the proposed participants (e.g. Employee,
client, consultant)?

1070.0 What measures will be taken to minimise the risk to workplace relationships?
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Appendix 10

Interventions and therapies, including clinical and non-clinical trials

You have indicated that your study involves interventions and therapies, including clinical and
non-clinical trials. Please answer the following additional questions

1090.0 Will genetically modified organisms or other gene modification techniques be used in
the research?

Yes -

1100.0 Provide details of the genetically modified organisms or other gene modification
techniques. Describe the procedures, which are in place to minimise the risks to participants
and researchers.

1110.0 Will toxins, mutagens, teratogens or carcinogens be used?

No -

Yes -

1120.0 Provide details of the toxins, mutagens, teratogens or carcinogens. Describe the
procedures, which are in place to minimise the risks to participants and researchers.
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1130.0 Will biohazardous materials be used?
No -

Yes -

1140.0 Provide details of the biohazardous materials. Describe the procedures, which are in
place to minimise the risks to participants and researchers.

1150.0 Does your study involve the administration of a drug / medicine (includes a
complementary / alternative medicine)?

No -

Yes -

1154.0 Is the study using only approved drug(s) in accordance with Therapeutic Goods
Administration (TGA) product information? This information is contained on the
Australian Register of Therapeutic Goods (ARTG), which is available on the TGA's website.

No -

Yes -

1157.0 What is the approved therapeutic indication (including dose and duration) in
Australia? Please note that you must upload the public ARTG summary in the Documents
tab as evidence that the drug is being used in accordance with this approved therapeutic
indication.

1160.0 How many drugs will be used in this research project?
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1170.0 What are the Trade name/s of the drugs to be used in this research project?

1180.0 What is the dosage regimen?

1190.0 What are the known adverse effects?

1200.0 What are the known contra-indications/warnings?

1210.0 What concurrent drugs should be avoided?

1220.0 Describe briefly the type of study to be conducted

1230.0 How many participants are projected to be enrolled into the trial at this site and in
total? (Please give a single figure for each, not a range)

1240.0 What is the projected duration of the trial, from first enrolment to the last protocol
interaction with the last enrolled subject (in years)?
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1250.0 Does your study involve the trial of a medical device?

Yes -

1254.0 Is the study using only approved medical devices in accordance with Therapeutic
Goods Administration (TGA) product information? This information is contained on the
Australian Register of Therapeutic Goods (ARTG), which is available on the TGA's
website.

Yes -

1257.0 What is the approved therapeutic indication for the device in Australia? Please note
that you must upload the public ARTG summary in the Documents tab as evidence that the
device is being used in accordance with this approved therapeutic indication.

1260.0 Describe the trial phase for the medical device.

1270.0 How many devices, including comparators, are being tested in the trial?

1280.0 What are the Trade name/s of the devices?
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1290.0 Is the device implantable?

No

Yes

1300.0 What are the known adverse effects?

1310.0 What are the known contra-indications/warnings?

1320.0 What is the length of time participants will be monitored for adverse reactions?

1330.0 Has the sponsor or manufacturer agreed to supply the device free of charge for the
duration of the trial?

No

Yes
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1340.0 Describe what arrangements have been made for the supply of the device

1350.0 Describe procedures for tracking participants for the life time of the device on the
completion of the trial.

1360.0 Will the trial device/treatment be made available to participants after the completion
of the trial?

No -

Yes -

1370.0 Explain who will have access to the trial device, under what conditions, for how long
and who will pay for the device/treatment

1380.0 Explain why participants will not have post trial access to the device

1390.0 How many participants are projected to be enrolled into the trial at this site and in
total? (Please give a single figure for each, not a range)

1400.0 What is the projected duration of the trial, from first enrolment to the last protocol
interaction with the last enrolled subject (in years)?
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1410.0 Does your study involve the administration of a therapeutic treatment (e.g. exercise
intervention, speech therapy, psychotherapy etc)?

No -

Yes -

1420.0 Describe briefly the type of study to be conducted

1430.0 How many participants are projected to be enrolled into the trial at this site and in
total? (Please give a single figure for each, not a range)

1440.0 What is the projected duration of the trial, from first enrolment to the last protocol
interaction with the last enrolled subject (in years)?

1450.0 Is the research being conducted under the Clinical Trial Notification Scheme
(CTN)? Please note that all Clinical Trials involving a CTN will be forwarded for
consideration by the Clinical Trials Sub-Committee at the Sydney Local Health District
Network

No

Yes
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1460.0 Is the research being conducted under the Clinical Trial Exemption Scheme (CTX)?
Please note that all Clinical Trials involving a CTX will be forwarded for consideration by
the Clinical Trials Sub-Committee at the Sydney Local Health District Network

Yes

1490.0 Will this research be undertaken on behalf of (or at the request of) a company (e.g.
Medical Device company)?

No -

Yes -

1500.0 Provide details of the name of the sponsor (and co-sponsors if any)? This information
should be included in the Participant Information Statement and Consent Form. Please note
that projects supported by a commercial sponsor may incur an administrative fee.

1510.0 Will the sponsor(s) provide any support in money or kind? Provide details

1520.0 Will the sponsor(s) undertake in writing to abide by either the Medicines Australia
Guidelines for Injury Resulting from Participation in an Industry-Sponsored Clinical Trial
(www.medicinesaustralia.com.au) or the ABPI Clinical Trial Compensation Guidelines?

No -

Yes -
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1530.0 Provide details

1540.0 Will the sponsor(s) undertake in writing to indemnify the institution, the HREC(s)
and the researchers?

Yes -

1550.0 Provide details

1560.0 Does the sponsor(s) hold a current insurance policy to cover this project?

Yes -

1570.0 Provide details

1580.0 If all projected participants complete the protocol, what total payment will be
received from the sponsoring company? (Please give a single figure, not a range)
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1590.0 If all projected participants complete the protocol, what additional “in kind” support
(ie. free drug, equipment, etc), if any, will be provided by the sponsoring company?

(NB: after answering this question, you will be directed back to Section B)

338



Appendices

Appendix 11

Human tissue samples

You have indicated that your study involves human tissue samples. Please answer the following
additional questions.

1610.0 Describe the nature of the tissue samples to be used in your research study (i.e.
blood, saliva, heart, brain, bone etc)?

1620.0 Will your tissues be collected from participants who will be recruited to this
research project?

No -

Yes -

1630.0 By whom will the sample/s be collected? Please detail the process of collection

1640.0 Will your tissues be obtained from a tissue bank?

No -

Yes -

1650.0 Name the tissue bank from which the tissue samples are being obtained
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1660.0 At the time of collection of the samples in the tissue bank, for which purposed was
consent obtained?

1670.0 Will your tissue samples be sourced/obtained from overseas?

No -

Yes -

1680.0 Name the overseas organisation/s from which the sample/s is being obtained and
outline the approval process obtained in that country

1690.0 Will your tissue samples be sourced from another source not mentioned above?

Yes -

1700.0 Please describe the “other” source of tissue to be used in this research study

1710.0 In 2003, there were amendments to the Human Tissue Act 1983 relating to the legal
requirement for consent to the use of human tissue for research purposes.

The amendments are not retrospective. That means there are different consent requirements
for tissue removed before and after the commencement of the amendments.

The amendments commenced on 1 November 2003.
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Were any of your samples collected before 1 November 2003?

No -

Yes -

1720.0 Were any of your samples removed for the purposes of a post mortem examination?

No -

Yes -

1730.0 Was consent obtained for use of the samples removed for the purpose of a post
mortem examination for research (from the deceased person before death or their next of
kin after death)?

Yes -

1740.0 The National Statement indicates that consent should usually be obtained, unless it
is suitable to waive consent. Please outline why you are seeking a waiver of consent

1750.0 Were any of your samples removed from a deceased person other than for the purpose
of a post mortem examination?

Yes -
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1760.0 Was consent obtained for the use of samples removed from a deceased person other
than for the purpose of a post mortem examination for research (from the deceased person
before death or their next of kin after death)?

Yes -

1770.0 The law does not allow consent to be waived even if the requirements of the National
Statement are met. The law overrides the ability in the NS to waive consent. Consent must
be obtained from the person, or in the event that the person is now deceased from their next
of kin. Please comment

1780.0 Have you obtained the written authorisation of a designated officer of a hospital?

No -

Yes -

1790.0 The law requires that you obtain the written authorisation of a designated officer of
a hospital. Please comment.

1800.0 Were any of the tissue samples removed in the course of a medical, dental or surgical
procedure?

No -

Yes -
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1810.0 Was consent obtained for the use of the tissue samples removed in the course of a
medical, dental or surgical procedure for research?
No -

Yes -

1820.0 The National Statement indicates that consent should usually be obtained, unless it is
suitable to waive consent. Please outline why you are seeking a waiver of consent

1830.0 Were any of the tissue samples removed for the purposes of research?

No -

Yes -

1840.0 Was consent obtained for the use of the tissue samples removed for the purposes of
research?

Yes -

1850.0 The common law requires the person's consent to the removal, otherwise the removal
would be a battery. The law does not allow consent to be waived. Please comment.
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1860.0 Were any of your samples collected after 1 November 2003?

Yes -

1870.0 Were any of the tissue samples held in a block or tissue slide?

No -

Yes -

1880.0 Was consent obtained for the use of the tissue samples held in a block or tissue slide
for research?

Yes -

1890.0 Were tissues removed from a deceased body (either for the purposes of a post mortem
examination or otherwise)?

1900.0 Were tissues removed from a deceased body (either for the purposes of a post mortem
examination or otherwise)?

No -

Yes -
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1910.0 Was consent obtained for use of the samples removed for the purpose of a post
mortem examination for research (from the deceased person before death or their next of
kin after death)?

Yes -

1920.0 The law does not allow consent to be waived even if the requirements of the National
Statement are met. The law overrides the ability in the NS to waive consent. Consent must
be obtained from the person, or in the event that the person is now deceased from their next
of kin. Please comment

1930.0 Have you obtained the written authorisation of a designated officer of a hospital?

No -

Yes -

1940.0 The law requires that you obtain the written authorisation of a designated officer of
a hospital. Please comment.

1950.0 Were any of the tissue samples removed in the course of a medical, dental or surgical
procedure?

No -

Yes -
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1960.0 Was consent obtained for the use of the tissue samples removed in the course of a
medical, dental or surgical procedure for research?

No -

Yes -

1970.0 The law does not allow consent to be waived even if the requirements of the National
Statement are met. The law overrides the ability in the NS to waive consent. Consent must
be obtained from the person, or in the event that the person is now deceased from their next
of kin. Please comment

1980.0 Were any of the tissue samples removed for the purposes of research?

No -

Yes -

1990.0 Was consent obtained for the use of the tissue samples removed for the purposes of
research?

Yes -

2000.0 The common law requires the person's consent to the removal, otherwise the removal
would be a battery. The law does not allow consent to be waived. Please comment.
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2010.0 Were any tissue samples removed from the body of a deceased child who is or was a
ward of the state for research purposes?

No -

Yes -

2020.0 In no circumstances is tissue to be removed from the body of a deceased child who is
or was a ward of the state for research purposes, either with or without consent from any
person. Please comment.

2030.0 Will the tissue sample(s) used for this project be destroyed once the project is
completed?

No

Yes

2040.0 Does this research involve the development of a cell line?

No

Yes

2050.0 Does your study involve the creation of a human tissue bank or repository?
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Yes

2060.0 Describe how you will ensure that all sample/s used in this project will be stored
securely and describe how you will monitor this as well as the use of the sample/s . Note that
the creation of a tissue bank requires consultation with the Tissue Bank Reference Group
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Appendix 12

Limited disclosure involving active concealment and/or planned deception

You have indicated that your study involves limited disclosure involving active concealment
and/or planned deception. Please answer the following additional questions

2090.0 The National Statement states that where research involves active concealment or
explicit deception, researchers should provide an explanation of both the real aims and/ or
methods and also of why the concealment or deception was necessary after participant
involvement in the study has ended. Will a full explanation of the aims and methods of the
research and why concealment was necessary be provided?

No -

Yes -

2095.0 What form of explanation will be provided regarding the aims and method of the
research and why concealment was necessary (e.g. a written debrief statement)?

2100.0 Explain why a full explanation will not be given.

2110.0 Does the proposal involve the secretive use of photographs, tape-recordings, or any
other form of record-taking?

No -

Yes -

2120.0 Please provide details and a justification for the secrecy
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Appendix 13

Research that poses a risk to the welfare of a University of Sydney student

You have indicated that your study involves research that poses a risk to the welfare of a University
of Sydney student. Please answer the following additional questions.

2140.0 There is a requirement of a duty of care for students. Please detail below the risk to
the student and how this risk is being addressed/managed (e.g. providing a safety protocol,
briefing/debriefing, providing specific training, provision of counselling).
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Appendix 14

The following questions allow the HREC to determine what privacy laws apply to the data you
are using in your research.

2740.0 Will you obtain consent from individual participants for the
use/collection/disclosure of their information (or has consent already been obtained for this
purpose)?

Yes -

2745.0 Will this information be individually identifiable or re-identifiable? Please note this
refers to the nature of the information as you initially access it, not the nature in which you
will store or publish it. Individually identifiable information is that from which the identity
of a specific individual can reasonably be ascertained. Re-identifiable information has had
identifiers removed and replaced by a code, so it is possible to identify individuals by using
the code. Non-identifiable information has had all identifiers irreversibly removed or was
never identifiable (see Chapter 3.2 of the National Statement for more information).

No -

Yes -

2750.0 Are any of the agencies, authorities or organisations from which this personal
information will be used/collected/disclosed Australian?

No -

Yes -

Australian agencies, authorities or organisations
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2755.0 You have indicated that you will use/collect/disclose personal information without
individual participant consent. Will any of this information be from Australian
Commonwealth agencies?

No -

Yes -

Australian Commonwealth agencies, authorities or organisations

2765.0 Is this a health/medical research project? This includes epidemiological studies,
interventions aiming to improve health, clinical/medical record audits that will be
published, etc. Please note that your project may be a medical research project even if the
personal information you are using/collecting/disclosing is not health information (e.g. if
you are collecting demographic information for the purposes of a medical research
project).

No -

Yes -

2700.0 You have indicated that you will use/collect/disclose personal information from a
Commonwealth agency without individual participants’ consent, for the purposes of
medical research. The HREC can only approve such a request if it meets certain criteria set
out in the Guidelines Under Section 95 of the Privacy Act 1988. Unless these criteria are
met, carrying out the project would result in infringement of the Australian Privacy
Principles (APPs), which may lead to prosecution or other serious action. Therefore please
answer the following questions as honestly and accurately as possible, as they seek to
determine whether your project meets the relevant criteria.

Indicate why it is necessary to use/collect/disclose this information in identifiable or re-
identifiable (coded) form. More than one may apply

The project involves linkage of data

» Use of non-identifiable data would compromise the research merit of the project/result in
scientific deficiencies
» Other
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2775.0 Please explain your response to the question above. That is, justify why information
needs to be collected in identifiable or re-identifiable form, and why the purpose of this
project could not be achieved with non-identifiable information

2780.0 Please indicate why it is impracticable to seek consent from the individuals
concerned to collect, use or disclose their personal information. More than one may apply.

The size of the population involved in the research (i.e. the number of records)

The risk of introducing bias into the research, affecting the generalisability and validity of
the results

The risk of creating additional threats to privacy by having to link information in order to
locate and contact subjects to seek their consent of the results

The risk of inflicting psychological, social or other harm by contacting participants.

The difficulty of contacting individuals (i.e. difficulties associated with the age of records
or lack of up to date contact details)

The nature of any existing consent from this population concerning the collection, use or
disclosure of their personal information

The fact that the proposed research is minimally intrusive on the privacy and wellbeing of
the individuals involved

The fact that this research project is an extension of, or closely related to, a previously
approved research project

Other

vV V VY ¥V VV V VYV

2785.0 Provide details regarding your response to the question above. That is, justify why it
is impracticable to seek consent from the individuals concerned and reasonable to proceed
without consent.

2790.0 List the Australian Privacy Principles (APPs) that would be infringed as a result of
carrying out this project, if the HREC did not apply the S95 Guidelines. All 13 APPs are
outlined in the fact sheets on the website of the Office of the Australian Information
Commissioner (OAIC).
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2995.0 Indicate which of the following your project involves. More than one may apply.
Please note that collection refers to gathering, acquiring or obtaining personal information
from any source and by any means. This includes when an agency keeps personal
information it has come across by accident or has not requested. Disclosure refers to the
release of personal information to others outside an agency. It does not include giving
individuals information about themselves. Use refers to the handling and management of
information within an agency including the inclusion of information in a publication.

» Collection of personal health information by an agency
» Use/disclosure of personal health information from an agency

2800.0 If your project involves the COLLECTION of personal health information for
research, the Australian Privacy Principles (see APP 3) state that this information must be
reasonably necessary for one or more of the agency’s functions or activities. If applicable to
your project, please comment on how this criterion is satisfied in relation to the information
and agency(ies) involved in your project. If not applicable because your project involves
use/disclosure only, please write n/a.

2805.0 Provide the name and a description of the Commonwealth agency(ies) from which
information will be collected/used/disclosed. Please note that you will also need to obtain
permission from the agency(ies).

2810.0 Provide a description of the information to be collected/used/disclosed. Please be
specific in your answer. For example, instead of simply stating 'demographic and health
information', list the specific types of information such as 'gender, date of birth, physical and
mental health diagnoses, number of hospital visits per year'.
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2815.0 Indicate the number of records you are requesting access to.

2820.0 Describe how the personal information will be used to achieve the aims of the
research project. In your answer please explain why the aims of your project cannot be
achieved without the collection, use or disclosure of this particular personal information.

2825.0 List by name and position all research personnel and others (e.g. supervisors,
research monitors) who, for the purposes of this research, will have authority to use or
access the personal information involved in this project. Please also describe the nature of
each person’s use of, or access to, the information.

2830.0 Describe the qualifications, credentials and experience of the research investigators
as relevant to this project. Please note that the HREC is required to consider this
information under relevant privacy legislation.

2835.0 Outline the standards that will be applied to protect the personal health
information. This should include the terms of any disclosure agreement between the
organisation and the researcher to govern the limits on use and disclosure of that
information. Please note that relevant privacy guidelines require that you do not disclose
this information to anyone else, that you store it securely, that you destroy or de-identify it
after project completion and an appropriate retention period, and that this information is
not published in a form that identifies particular individuals or from which an individual’s
identity can be reasonably ascertained.
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2840.0 Indicate whether the personal information will be disclosed to an overseas recipient
(e.g. an overseas cloud storage provider, an overseas research collaborator).

No -

Yes -

2845.0 You have indicated that your project involves the disclosure of personal information
overseas. Please list by name all countries to which the information will be sent, and
explain how you will comply with APP 8 of the Privacy Act.

2850.0 In order to approve your proposal, the HREC needs to determine that the public
interest in the proposed research substantially outweighs the public interest in the
protection of privacy. The following questions will guide you through various criteria that
are relevant in this regard. For each question, please indicate which of the criteria listed
are specifically relevant to your project.

Please indicate which of the following seven criteria related to risk and potential benefits
are relevant when weighing the public interest involved in your project (more than one

may apply).

» Any likely benefits to individuals, to the category of persons to which they belong, or the
wider community that will arise from this medical research project being undertaken in
the manner proposed.

» The fact that the research design cannot be satisfied without risking infringement of

privacy and that scientific defects would arise in the medical research if it was not

conducted in the manner proposed

The financial costs of not undertaking this medical research project (to the government,

the public, the health care system etc

The public importance of this medical research project

The extent to which the data being sought are ordinarily available to the public for a

similar purpose to that proposed in this project

The fact that the project does not require an alteration of the format of the data that would

constitute a breach of privacy if it were carried out by the Commonwealth agency

The fact that the risk of harm to the people whose personal information is to be used in

the proposed research is minimal, based on the criteria in section 2.4 of the S95

Guidelines

YV WV VV V
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2855.0 Indicate which of the following specific research outcomes are relevant when
weighing the public interest involved in your project. That is, the fact that this medical
research project is likely to contribute to (more than one may apply):

The identification, prevention or treatment of illness or disease.
Scientific understanding relating to health

The protection of the health of individuals and/or communities
The improved delivery of health services

Scientific understanding or knowledge.

YVYVYYVYYV

2860.0 Indicate which of the following risk management strategies/standards of conduct
will be employed in your project to minimise risk and maximise public benefit (more than

one may apply).

» Rigorous study design and credentials of the researchers

» If the research involves contact with participants, there are protocols in place to ensure
that they are treated with integrity and sensitivity. This includes careful consideration of
the degree of intrusiveness of proposed questions/procedures.

Access to information will be restricted to appropriate researchers.

The risk of identification of a person or group in the published results will be minimal.
Specific procedures will followed upon project completion to ensure that all personal
information is at least as secure as it was in the original data source, and there is a
designated date for data destruction.

YV V

2865.0 You have indicated that you will use/collect/disclose personal information without
individual participant consent. Will any of this information be from Australian private
sector organisations?

No -

Yes -
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Australian private sector organisations

2870.0 Is the information to be used/collected/disclosed personal HEALTH information?
For this purpose, health information is defined as a sub-set of personal information (as
defined by the Privacy Act 1988) which pertains to a person’s health or disability, their use
or desired use of health services, the donation of their body parts, or genetic information in
a form that is or could be predictive of the health of the individual or their genetic relatives.
It includes any personal information collected by a health service provider during the
course of providing treatment and care to an individual. See the Privacy Act 1988 for a full
definition.

Yes -

2875.0 You have indicated that you will use/collect/disclose personal health information
from a private sector organisation without individual participants’ consent. The HREC can
only approve such a request if it meets certain criteria set out in the Guidelines Under
Section 95A of the Privacy Act 1988. Unless these criteria are met, carrying out the project
would result in infringement of the Australian Privacy Principles (APPs), which may lead
to prosecution or other serious action. Therefore please answer the following questions as
honestly and accurately as possible, as they seek to determine whether your project meets
the relevant criteria.

Indicate why it is necessary to use/collect/disclose information in identifiable or re-
identifiable (coded) form. More than one may apply.

» The project involves linkage of data.

» Use of non-identifiable data would compromise the research merit of the project/result in
scientific deficiencies.

» Other

2880.0 Provide details regarding your response to the question above. That is, justify why
information needs to be used/collected/disclosed in identifiable or re-identifiable form, and
why the purpose of this project could not be achieved with non-identifiable information.
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2885.0 Indicate why it is impracticable to seek consent from the individuals concerned to
collect, use or disclose their personal information. More than one may apply.

» The size of the population involved in the research (i.e. the number of records).

» The proportion of individuals who are likely to have moved or died since the information
was originally collected.

» The risk of introducing bias into the research, affecting the generalisability and validity of
the results.

» The risk of creating additional threats to privacy by having to link information in order to
locate and contact participants to seek their consent.

» The risk of inflicting psychological, social or other harm by contacting participants.

» The difficulty of contacting individuals directly when there is no existing or continuing
relationship between the agency and the individuals (i.e. difficulties associated with the
age of records or lack of up to date contact details).

» The difficulty of contacting individuals indirectly through public means, such as
advertisements and notices.

» The fact that the additional resources needed to obtain consent would impose an undue
hardship on the agency.

» Other

2890.0 Please elaborate on your response to the question above. That is, justify why it is
impracticable to seek consent from the individuals concerned.

2895.0 List the Australian Privacy Principles (APPs) that would be infringed as a result of
carrying out this project, if the HREC did not apply the S95A Guidelines. All 13 APPs are
outlined in the fact sheets on the website of the Office of the Australian Information
Commissioner (OAIC).

2900.0 Indicate which of the following your project involves. More than one may apply.
Please note that collection refers to gathering, acquiring or obtaining personal information
from any source and by any means. This includes when an agency keeps personal
information it has come across by accident or has not requested. Disclosure refers to the
release of personal information to others outside an agency. It does not include giving
individuals information about themselves. Use refers to the handling and management of
information within an agency including the inclusion of information in a publication.
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» Collection of personal health information by an agency
» Use/disclosure of personal health information from an agency

2905.0 If your project involves the COLLECTION of personal health information for
research, the Australian Privacy Principles (see APP 3) state that this information must be
reasonably necessary for one or more of the agency’s functions or activities. If applicable to
your project, please comment on how this criterion is satisfied in relation to the
information and agency(ies) involved in your project. If not applicable because your
project involves use/disclosure only, please write n/a.

2910.0 Provide the name(s) and a description of the private sector organisation(s) from
which information will be used/collected/disclosed. Please note that you will also need to
obtain permission from the organisation(s).

2915.0 Provide a description of the information to be collected/used/disclosed. Please be
specific in your answer. For example, instead of simply stating 'demographic and health
information’', list the specific types of information such as 'gender, date of birth, physical
and mental health diagnoses, number of hospital visits per year'.

2920.0 Indicate the number of records you are requesting access to.

2925.0 Describe how the personal information will be used to achieve the aims of the
research project. In your answer please explain why the aims of your project cannot be
achieved without the collection, use or disclosure of this particular personal information.
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2930.0 List by name and position all research personnel and others (e.g. supervisors,
research monitors) who, for the purposes of this research, will have authority to use or
access the personal information involved in this project. Please also describe the nature of
each person’s use of, or access to, the information.

2935.0 Describe the qualifications, credentials and experience of the research investigators
as relevant to this project. Please note that the HREC is required to consider this
information under relevant privacy legislation.

2940.0 Outline the standards that will be applied to protect the personal health
information. This should include the terms of any disclosure agreement between the
organisation and the researcher to govern the limits on use and disclosure of that
information. Please note that relevant privacy guidelines require that you do not disclose
this information to anyone else, that you store it securely, that you destroy or de-identify it
after project completion and an appropriate retention period, and that this information is
not published in a form that identifies particular individuals or from which an individual’s
identity can be reasonably ascertained.

2945.0 Do you plan to use the personal health information to contact an individual?
No -

Yes -

2950.0 You have indicated that you plan to use the personal health information collected or
disclosed for the purposes of this project to contact an individual. Relevant privacy
guidelines require that you inform that individual of the information below (e.g. on the
Participant Information Sheet). Please check the boxes to indicate that you will provide the
individual with this information.
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That the health information is being used or disclosed in accordance with the Privacy Act
1988 and the S95A Guidelines.

How their health information will be used or disclosed.

That they are free to withdraw their consent at any time.

Of the standards that will apply to protect their privacy

Of the complaint mechanisms available to them.

VVVY VY

2955.0 Indicate whether the personal information will be disclosed to an overseas recipient
(e.g. an overseas cloud storage provider, an overseas research collaborator).

No -

Yes -

2960.0 You have indicated that your project involves the disclosure of personal information
overseas. Please list by name all countries to which the information will be sent, and
explain how you will comply with APP 8 of the Privacy Act.

2965.0 Indicate the nature of your project (please select one):

» Research relevant to public health or safety
» The compilation or analysis of statistics relevant to public health or safety
» The management, funding or monitoring of a health service

2970.0 In order to approve your proposal, the HREC needs to determine that the public
interest in the proposed research substantially outweighs the public interest in the
protection of privacy. The following questions will guide you through various criteria that
are relevant in this regard. For each question, please indicate which of the criteria listed
are specifically relevant to your project.

Indicate which of the following general criteria related to risk and potential benefits are
relevant when weighing the public interest involved in your project. More than one may

apply.
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The degree to which the proposed collection, use or disclosure of health information is
necessary to the functions or activities of the organisation.

The degree to which the project is relevant to public health or public safety.

Any likely benefits to individuals, to the category of persons to which they belong, or the
wider community that will arise from this project being undertaken in the manner
proposed.

The fact that the research design cannot be satisfied without risking infringement of
privacy and scientific defects would arise if the project was not conducted in the manner
proposed.

The costs of not undertaking this project (to the government, the public, the health care
system etc).

The public importance of this project.

The extent to which the data being sought are ordinarily available to the public for a
similar purpose to that proposed in this project.

The fact that the project does not require an alteration of the format of the data that would
constitute a breach of privacy if it were carried out by the organisation.

The fact that the risk of harm to the people whose personal information is to be used in
the proposed research is minimal, based on the criteria in the relevant section(s) of the
S95A Guidelines (A.2.6, A.3.6, B.2.6, B.3.6 or C.2.6).

2975.0 Indicate which of the following research outcomes are relevant when weighing the
public interest involved in your project. That is, the fact that this project is likely to
contribute to (more than one may apply):

YVVYVYYY

The identification, prevention or treatment of injury, illness or disease.

Scientific understanding relating to public health or safety.

The protection of the health of individuals and/or communities.

The improved delivery of health services.

Scientific understanding or knowledge.

Knowledge of issues within the fields of social science and the humanities relating to
public health or public safety.
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2980.0 Indicate which of the following risk management strategies/standards of conduct
will be employed in your project to minimise risk and maximise public benefit (more than
one may apply).

» Rigorous study design and credentials of the researchers.

» If the research involves contact with participants, there are protocols in place to ensure
that they are treated with integrity and sensitivity. This includes careful consideration of
the degree of intrusiveness of proposed questions/procedures.

Access to information will be restricted to appropriate researchers.

The risk of identification of a person or group in the published results will be minimal.
Specific procedures will followed upon project completion to ensure that all personal
information is at least as secure as it was in the original data source, and there is a
designated date for data destruction.

YV V

2985.0 Does your project have any likely benefits to individuals from one or more of the
following groups?

Children and young people.

Persons with intellectual or psychiatric disability.

Persons highly dependent on medical care.

Persons in dependent or unequal relationships.

Persons who are members of collectivities

Aboriginal and Torres Strait Islander peoples

Persons whose information relates to their mental or sexual health
Persons who are incarcerated

None of the above.

VVVVVVVVY

2990.0 You have indicated that you will use/collect/disclose personal information without
individual participant consent. Will any of this information be from Australian
state/territory agencies?

No -

Yes -
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Australian state/ territory agencies

2995.0 Where is/are the agency(ies) located. More than one may apply.

New South Wales
Australian Capital Territory
Northern Territory

Western Australia

South Australia
Queensland

Victoria

Tasmania

YVVVVYVYVYYVYYVY

3000.0 Is the information to be used/collected/disclosed personal HEALTH information?
For this purpose (under the Privacy Act 1988), health information is defined as a sub-set of
personal information which pertains to a person’s health or disability, use or desired use of
health services, or relating to donation of body parts and includes information collected by
a health service provider during the course of providing treatment and care to an
individual.

No -
Yes -

3005.0 You have indicated that you will use, collect or disclose personal information from
an Australian state/territory agency without individual participants’ consent. The HREC
can only approve such a request if it meets certain criteria set out in relevant state/territory
privacy guidelines. Unless these criteria are met, carrying out the project would infringe
privacy principles, which may lead to prosecution or other serious action. Therefore please
answer the following questions as honestly and accurately as possible, as they seek to
determine whether your project meets the relevant criteria.

Indicate why it is necessary to collect information in identifiable or re-identifiable (coded)
form. More than one may apply.

» The project involves linkage of data.

» Use of non-identifiable data would compromise the research merit of the project/result in
scientific deficiencies.

» Other
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3010.0 Provide details regarding your response to the question above. That is, justify why
information needs to be used/collected/disclosed in identifiable or re-identifiable form, and
why the purpose of this project could not be achieved with non-identifiable information.

3015.0 Indicate why it is impracticable to seek consent from the individuals concerned to
collect, use or disclose their personal information. More than one may apply.

The size of the population involved in the research (i.e. the number of records).

The proportion of individuals who are likely to have moved or died since the information

was originally collected.

The risk of introducing bias into the research, affecting the generalisability and validity of

the results.

The risk of creating additional threats to privacy by having to link information in order to

locate and contact participants to seek their consent.

The risk of inflicting psychological, social or other harm by contacting participants.

The difficulty of contacting individuals directly when there is no existing or continuing

relationship between the agency and the individuals (i.e. difficulties associated with the

age of records or lack of up to date contact details).

The difficulty of contacting individuals indirectly through public means, such as

advertisements and notices.

» The fact that the additional resources needed to obtain consent would impose an undue
hardship on the agency.

» Other

VV V VY VYV

A\

3020.0 Please elaborate on your response to the question above. That is, justify why it is
impracticable to seek consent from the individuals concerned.

3025.0 Indicate which of the following your project involves (more than one may apply); so
that the HREC is able to determine which privacy principles are relevant to this project.

Please note that collection refers to gathering, acquiring or obtaining personal information
from any source and by any means. This includes when an agency keeps personal
information it has come across by accident or has not requested. Disclosure refers to the
release of personal information to others outside an agency. It does not include giving
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individuals information about themselves. Use refers to the handling of information within
an agency including the inclusion of information in a publication.

» Collection of personal information about individuals.
» Use of personal information about individuals.
» Disclosure of personal information about individuals.

3030.0 In some states/territories, different privacy legislation applies for public sector
health agencies versus other public sector agencies. Please indicate whether the agency is a
health agency or some other public sector agency.

» Yes, it is a health agency
» No, it isn't a health agency

3035.0 In some states/territories, different privacy legislation applies when personal
information is transferred outside of the state/territory where it was collected (to another
state/territory in Australia or overseas). Does your project involve the transfer of personal
information outside the state/territory in which it was collected (e.g. to a cloud storage
provider, a research collaborator)?

No -

Yes -

3040.0 You have indicated that your project involves the transfer of personal information
outside the state/territory in which it was collected. Please indicate whether information
will be transferred within Australia or overseas. More than one may apply.

» Transfer to another state/territory within Australia
» Transfer outside of Australia
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3045.0 Please justify the transfer of this personal information outside the state/territory in
which it was collected, in light of the fact that this will remove it from the legislative
protections of that state/territory. Reasons in your justification could include the privacy
obligations that the recipient is subject to, and/or the steps that have been taken to protect
the information (e.g. disclosure agreements).

3050.0 Provide the name and a description of the state/territory agency(ies) from which
information will be collected. Please note that you will also need to obtain permission from
the agency(ies).

3055.0 Provide a description of the personal information. Please be specific in your answer.
For example, instead of simply stating ‘demographic and academic information’, list the
specific types of demographic and academic information such as ‘gender, date of birth,
postcode, semester 1 unit of study grades’.

3060.0 Indicate the number of records you are requesting access to.

3065.0 Describe how the personal information will be used to achieve the aims of the
research project. In your answer please explain why the aims of your project cannot be
achieved without the collection, use or disclosure of this particular personal information.

3070.0 List by name and position all research personnel and others (e.g. supervisors,
research monitors) who, for the purposes of this research, will have authority to use or
access the personal information involved in this project. Please also describe the nature of
each person’s use of, or access to, the information.
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3075.0 Describe the qualifications, credentials and experience of the research investigators
as relevant to this project. Please note that the HREC is required to consider this
information under relevant privacy legislation.

3080.0 Outline the standards that will be applied to protect the personal information. This
should include the terms of any disclosure agreement between the agency and the
researcher to govern the limits on use and disclosure of that information, and the proposed
methods of disposal of the personal information on completion of the research. Please note
that relevant privacy guidelines require that you do not disclose this information to anyone
else, that you store it securely, that you destroy or de-identify it after project completion
and an appropriate retention period, and that this information is not published in a form
that identifies particular individuals or from which an individual’s identity can be
reasonably ascertained.

3085.0 Do you plan to use the personal information to contact an individual?

No -

Yes -

3090.0 You have indicated that you plan to use the personal health information collected or
disclosed for the purposes of this project to contact an individual. Relevant privacy
guidelines require that you inform that individual of the information below (e.g. on the
Participant Information Sheet). Please check the boxes to indicate that you will provide the
individual with this information.

» That the health information is being used or disclosed in accordance with the Privacy Act
1988 and the S95A Guidelines.

» How their health information will be used or disclosed.

» That they are free to withdraw their consent at any time.
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» Of the standards that will apply to protect their privacy.
» Of the complaint mechanisms available to them.

3095.0 Indicate the nature of your project (please select one):

» Research relevant to public health or safety.
» The compilation or analysis of statistics relevant to public health or safety.

3100.0 In order to approve your proposal, the HREC needs to determine that the public
interest in the proposed research substantially outweighs the public interest in the
protection of privacy. The following questions will guide you through various criteria that
are relevant in this regard. For each question, please indicate which of the criteria listed
are specifically relevant to your project.

Indicate which of the following five criteria related to risk and potential benefits are
relevant when weighing the public interest involved in your project (more than one may

apply).

» Any likely benefits to individuals, to the category of persons to which they belong, or the
wider community that will arise from this medical research project being undertaken in
the manner proposed.

» The fact that the research design cannot be satisfied without risking infringement of
privacy and scientific defects would arise if the project was not conducted in the manner
proposed.

» The costs of not undertaking this project (to the government, the public, the health care
system etc).

» The public importance of this project.

» The fact that the risk of harm to the people whose personal information is to be used in
the proposed research is minimal, based on the criteria in the relevant state/territory
privacy legislation guidelines.
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3105.0 Indicate which of the following research outcomes are relevant when weighing the
public interest involved in your project. That is, the fact that this project is likely to
contribute to (more than one may apply):

VVVVYY

The identification, prevention or treatment of injury, illness or disease.

Scientific understanding relating to public health or safety.

The protection of the health of individuals and/or communities.

The improved delivery of health services.

Scientific understanding or knowledge.

Knowledge of issues within the fields of social science and the humanities relating to
public health or public safety.

3110.0 Indicate which of the following risk management strategies/standards of conduct
will be employed in your project to minimise risk and maximise public benefit (more than

one may apply).

Rigorous study design and credentials of the researchers.

If the research involves contact with participants, there are protocols in place to ensure
that they are treated with integrity and sensitivity. This includes careful consideration of
the degree of intrusiveness of proposed questions/procedures.

Access to information will be restricted to appropriate researchers.

Specific procedures will be followed to ensure that the information will not be published
in a form that identifies particular individuals or from which an individual’s identity can
be reasonably ascertained.

Specific procedures will be followed upon project completion to ensure that all personal
information is at least as secure as it was in the original source, and there is a designated
date of destruction for data.

3115.0 Does your project have any likely benefits to individuals from one or more of the
following groups?

VVVVVYY

Children and young people.

Persons with intellectual or psychiatric disability.
Persons highly dependent on medical care.
Persons in dependent or unequal relationships.
Persons who are members of collectivities.
Aboriginal and Torres Strait Islander peoples.
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> Persons whose information relates to their mental or sexual health.
> Persons who are incarcerated.
> None of the above.

3130.0 Thank you for responding to the questions about personal information from
Australian agencies, authorities and organisations. Will you also use/collect/disclose
personal information from an international agency, authority or organisation without
individual participants’ consent?

No -
Yes -
International agencies, authorities or organisations

3135.0 You have indicated that your project involves the use of identifiable or re-
identifiable information about participants without their consent. This needs to be justified
with reference to the criteria outlined in the National Statement Section 2.3.6/2.3.7. The
following questions will gather relevant information about your project and guide you
through these criteria. If you have already provided details on your use of information
from one agency, authority or organisation earlier in the form and are now declaring a
different source of information, please just provide details for the new agency, authority or
organisation.

Provide the name and a description of the agency(ies), authority(ies) or organisation(s)
from which the information will be collected. Please note that you will also need to obtain
permission from them.

3140.0 Which best describes the agency(ies), authority(ies) or organisation(s)?

» International agency, authority or organisation
» Australian private sector organisation

» Australian state/territory agency

» Australian Commonwealth agency
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3145.0 Provide a description of the information to be collected from each agency, authority
or organisation. Please be specific in your answer (e.g. instead of simply stating
‘demographic information’, list the specific types of demographic information such as
‘gender, date of birth, level of education”).

3150.0 Indicate the number of records you are requesting access to for each agency,
authority or organisation.

3155.0 Describe the specific uses to which the personal information involved in this project
will be applied.

3160.0 Explain why it is necessary to collect information in identified or potentially
identifiable (coded) form. For example, the project involves data linkage; or use of non-
identifiable data would result in scientific deficiencies in the project.

3165.0 Explain why it is impracticable to seek consent from the individuals concerned. For
example, the number of records involved makes it impracticable to seek consent; or there is
a risk of harm/distress to participants in raising the matters about which the research is
concerned; or seeking consent would alert participants in a way which would affect the
behavior being researched.

3170.0 Explain why the collection, use or disclosure of this information is in the public
interest, and why the public interest in the project substantially outweighs the public
interest in the protection of privacy. That is, how do the potential benefits of this research
outweigh the risks associated with not seeking consent? In responding to this question
applicants should refer to the ethical framework of the National Statement on Ethical
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Conduct in Human Research, specifically Section 1 on values and principles and Section 2
on risk and benefits.

3175.0 Describe the measures that will be taken to protect participants’ privacy throughout
the course of the project, and the measures that will be taken to protect the confidentiality
of data. Please note that it is not permissible to publish or disclose information in
identifiable or potentially identifiable form without participants’ consent.

3180.0 The NHMRC requires that the waiver of consent is not prohibited by state, federal
or international law. Please confirm this using the check box below. If the waiver is
prohibited by law, your application cannot be granted approval.

» I can confirm that the waiver is not prohibited by law.
» The waiver is prohibited by law.

3185.0 Does your research intend to expose illegal activity? Please note this does not refer
to research that does not specifically intend to discover illegal activity, but may or is likely
to do so. Rather, it refers to research where the specific purpose is to study and expose
illegal activity.

Yes -

3190.0 Outline why the value of exposing the illegal activity justifies any potential adverse
effects on the people involved.
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3195.0 Explain how your research project carries no more than ‘negligible risk’ or ‘low
risk’ to participants, as defined in section 2.1.6 and 2.1.7 of the National Statement.

3200.0 Is there any reason why participants would not have consented to this use of their
information if they had been asked? Please give details.

3205.0 If the results have significance for participants' welfare, please describe the plan for
making information from the research available to them (e.g. via regional news media), if
practicable.

3210.0 If relevant, please confirm that the possibility of commercial exploitation of
derivatives of the data or tissue involved in the project will not deprive the participants of
any financial benefits to which they would be entitled.
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Appendix Q: Is my study a clinical trial?

As outlined in the University of Sydney’s Clinical Trials Policy 2016, the University has adopted the following
definition of a clinical trial:

Clinical trial means any research study that prospectively assigns human participants or groups of humans
to one or more health-related interventions to evaluate the effects on health outcomes. Clinical trial
interventions include, but are not limited to:

* experimental drugs

» cells and other biological products

* vaccines

* medical devices

» surgical and other medical treatments and procedures

»  psychotherapeutic and behavioral therapies

* health-related service changes

*  health-related preventive care strategies

*  health-related educational interventions

Instructions for use

1. The (Coordinating) Principal Investigator (CPI) and another member of the investigator team can use this
form to assess if a research study meets the clinical trial definition.

2. Upon completion, the form should be signed by the CPI and retained by the investigator team in their
study records.

Should the investigators require further advice on whether a research study meets the clinical trial definition,
the signed form can be submitted to Risk and Governance, RP Clinical Trials Support. If this advice has been
requested by others outside of the investigator team, please notify Risk and Governance at the time of

submission.

3. Certain sections of this form are read only and cannot be edited. Please enter your responses in the
highlighted fields, additional guidance is provided in

4. Please ensure that you provide detailed responses to all questions and submit the signed form in Word
format. If only yes/no answers are provided, or clarification is required, the research team will be asked to
provide further information. This may result in delays during review. Risk and Governance will completed
the final section of the form with the outcome of their assessment.
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Research Study Details

Using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep: A sleep
intervention study

Coordinating (Principal) Investigator

Associate Professor Suzi Edwards

Study Investigator
Harley de Vos, December 21 2023

Documents reviewed:

HREC Application, December 21 2023
Sleep Intervention Materials, December 21 2023
Participant Information Statement, December 21 2023

HREC Application, December 21 2023
Sleep Intervention Materials, December 21 2023
Participant Information Statement, December 21 2023

1 Does the research involve human participants?
YES Choose an item.
Comments: Comments:
Yes Yes
2 Are participants prospectively assigned to one or more interventions?
NO Choose an item.
Comments: Comments:
No, participants are not prospectively assigned to one or more interventions No, participants are not prospectively assigned to one or more interventions
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Research Study Details

Using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep: A sleep
intervention study

3 Is at least one intervention health-related?

functioning or health condition.

A “health-related” intervention is an act performed for, with or on behalf of a person or population whose purpose is to assess, improve, maintain, promote or modify health,

YES

Comments:
Cognitive Behavioural Therapy for Insomnia

Choose an item.

Comments
Cognitive Behavioural Therapy for Insomnia

4 Is the research measuring health outcomes?

related intervention.

“Health outcome” means a change or absence of change in the physical, mental or social wellbeing of an individual, group or population as a direct consequence of the health-

YES
Comments:

Sleep quality, sleep duration, athlete-specific psychological distress, daytime
sleepiness, athlete-specific sleep behaviours

Choose an item.
Comments:

Sleep quality, sleep duration, athlete-specific psychological distress, daytime sleepiness,
athlete-specific sleep behaviours

5 Do the health outcomes relate to any of the intervention(s)?
YES Choose an item.
Comments: Comments:

All of the health outcomes relate to the intervention proposed

All of the health outcomes relate to the intervention proposed
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Research Study Details Using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep: A sleep
intervention study

RESULT: If the answers to all 5 questions are YES, the research study is a clinical trial.

This research project IS NOT a clinical trial This research project IS NOT a clinical trial

This research project is not a clinical trial because there is no control group and all
participants will be exposed to the intervention. This is a repeated measures, within-
subjects study

This research project is not a clinical trial because there is no control group and all
participants will be exposed to the intervention. This is a repeated measures, within-subjects
study.

(Coordinating) Principal Investigator Signature

Associate Professor Suzi Edwards 21/12/2023

Please submit the completed form and all relevant attachments to Risk and Governance, either by:
e  Email: clinical-trials.research@sydney.edu.au or,
e  Portal: https://sydneyuni.service-now.com/sm

PLEASE RETAIN A COPY FOR YOUR RECORDS
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1. Based on the information provided in this form, the research study does not meet the University’s definition
of a clinical trial. The Clinical Trials Policy and Procedures do not apply and no further review by Risk and
Governance, RP Clinical Trials Support is required.

2. Based on the information provided in this form, the research study meets the definition of a clinical trial.
The Clinical Trials Policy and Procedures will apply and a submission to Risk and Governance, RP Clinical
Trials Support will be required. Please visit the RP Clinical Trials Support intranet page and contact the
Risk and Governance team for more advice.

Risk and Governance Review Outcome

3. Further review has been undertaken by Risk and Governance. Please refer to the supporting documents
attached in the section below for the outcome of the assessment.

Reviewer comments and sign-off
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Details regarding referral and advice provided e.g. from FMH, HREC (if applicable):

Supporting documents reviewed (to be included as attachments to the PDF before signing):

R&G Reviewer 1 (Name / Signature / Date):

Comments:

R&G Reviewer 2 (Name / Signature / Date):

Comments:
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Appendix R: ANZCTR Registration

Dear Harley de Vos and Suzi Edwards,

Re: Efficacy of using Cognitive Behavioural Therapy for Insomnia to improve athlete sleep quality: A sleep
intervention study

Thank you for submitting the above trial for inclusion in the Australian New Zealand Clinical Trials Registry
(ANZCTR).

Your trial has now been successfully registered and allocated the ACTRN: ACTRN12624000286549p

Web address of your trial: https://www.anzctr.org.au/ACTRN12624000286549p.aspx
Date submitted: 20/02/2024 12:45:31 PM

Date registered: 20/03/2024 11:06:49 AM

Registered by: Harley de Vos

Principal Investigator: Suzi Edwards

If you have already obtained Ethics approval for your trial, please send a copy of at least one Ethics Committee
approval letter to info@anzctr.org.au or by fax to (+61 2) 9565 1863, attention to ANZCTR.

Note that updates should be made to the registration record as soon as any trial information changes or new
information becomes available. Updates can be made at any time and the quality and accuracy of the
information provided is the responsibility of the trial's primary sponsor or their representative (the
registrant). For instructions on how to update please see https://www.anzctr.org.au/Support/HowToUpdate.aspx.

Please also note that the original data lodged at the time of trial registration and the tracked history of any changes
made as updates will remain publicly available on the ANZCTR website.

The ANZCTR is recognised as an ICMIJE acceptable registry (http://www.icmje.org/about-icmje/fags/clinical-trials-
registration/) and a Primary Registry in the WHO registry network
(https://www.who.int/ictrp/network/primary/en/index.html).

If you have any enquiries please send a message to info@anzctr.org.au or telephone +61 2 9562 5333.

Kind regards,

ANZCTR Staff -
T: +61 2 9562 5333 e o
F: +61 2 9565 1863 ;_

E: info@anzctr.org.au H"__ . . . )
W: wivw, ANZCTR oreau Australian New Zealand Clinical Trials Registry

=

,jlf-ﬁ:
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Appendix S: Study 3 Participant Information Statement

THE UNIVERSITY OF

SYDNEY

Participant Information Statement

Research Study: Using Cognitive Behavioural Therapy for Insomnia
to improve athlete sleep: A sleep intervention study

Associate Professor Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of Health and Medicine, The
University of Sydney

Phone: +61 2 86277895 | Email: suzi.edwards@sydney.edu.au

1. What is this study about?

We are conducting a research study to better understand sleep and mental wellbeing in athletes.
Sleep is an essential part of successful training and peak athlete performance. Good quality
and adequate sleep are also important to support good mental health and wellbeing. There is
not much information about sleep interventions to enhance sleep quality and quantity in
elite/pre-elite athletes. Nor is there much information about the way that sleep affects mental
health in elite/pre-elite athletes.

The aim of this study is to learn more about whether a sleep intervention protocol based on
Cognitive Behavioural Therapy for Insomnia (CBT-I) can improve sleep and mental health in
elite athletes. We want to find out more about how sleep education, sleep hygiene/sleep
behaviour strategies, and cognitive strategies can improve sleep quality and quantity in
athletes. In particular, athletes are susceptible to poor sleep quality and/or inadequate sleep at
key performance times, such as during heavy training periods or around competitions. We hope
that gaining a better understanding of strategies that can help improve sleep and potentially
support good mental health in athletes might help to improve sporting performance and athlete
mental health, and reduce athlete-specific psychological distress.

Please read this sheet carefully and ask questions about anything that you don’t understand or
want to know more about.

By giving consent to take part in this study you are telling us that you:
v Understand what you have read.
v’ Agree to take part in the research study as outlined below.

v Agree to the use of your personal information as described.

You will be given a copy of this Participant Information Statement to keep.
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Who is running the study?

The study is being carried out by the following researchers:

e Associate Professor Suzi Edwards, Senior Lecturer, Discipline of Exercise and Sport
Science, Faculty of Medicine and Health, University of Sydney

e Mr Harley de Vos (he/him), PhD Candidate, Faculty of Medicine and Health,
University of Sydney; Australian Institute of Sport.

e Dr Kotryna Fraser (she/her), Lecturer, Discipline of Exercise and Sport Science,
Faculty of Medicine and Health, University of Sydney.

e Professor Shona Halson, Deputy Director & Recovery Program Lead SPRINT
Research Centre, Australian Catholic University.

e Dr Liam Toohey, Clinical Epidemiologist, Adjunct Associate Professor, University of
Canberra.

e Dr Renee Appaneal, Sport & Exercise Psychologist, Private Practice, Canberra.

e Dr Shane Ball, Lecturer, Discipline of Exercise and Sport Science, Faculty of Medicine
and Health, University of Sydney; Sydney Uni Sport and Fitness.

e Dr Elizabeth Cayanan, Lecturer, School of Medical Sciences, Faculty of Medicine and
Health, University of Sydney; Honorary Affiliate Woolcock Institute of Medical
Research

Mr Harley de Vos (he/him) is conducting this study as the basis for the degree of Doctor of
Philosophy (Health Sciences) at The University of Sydney.

2. Who can take part in the study?

You are eligible to participate in this study if:

1. You are at least 16 years of age; AND

2. You are a student athlete competing for a sporting club within Sydney Uni Sport and
Fitness; OR

3. You are an athlete, including a high-school athlete, currently competing at the pre-elite
or elite stages of the talent pathway identified by their National Sporting Organisation,
National Institute Network or National Basketball Association Global Academy based
at the Australian Institute of Sport.

If you are currently pregnant, have chronic or complex pain, an intellectual impairment,
Autism-Spectrum Disorder, or another neurological disorder, or are not fluent in English, you
are not eligible to participate.

If you are unsure if you are eligible to participate in the study, please email Harley de Vos at
hade6638(@uni.sydney.edu.au to clarify.
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What will the study involve for me?

If you decide to take part in this study, you will be asked to complete a series of written
questionnaires before the intervention begins. These questionnaires will be related to your
sleep behaviour, sleep quality, and athlete specific psychological distress and will take up to
30 minutes to complete. These questionnaires will include completing written informed
consent and brief demographic information.

The study will involve:

e Participation will involve completion of surveys and attending testing sessions at three (3)
timepoints during the sleep intervention:

o One (1) week prior to the sleep intervention commencing (i.e., baseline);

o End of five (5) week sleep intervention; and

o Two (2) months after the end of the five (5) week sleep intervention.

e Testing will be completed at the either the TAG High Performance Gym run by Sydney
Uni Sport and Fitness, or at your National Sporting Organisation’s training base or online
at a convenient time similar to your sport’s training session.

e These three (3) visits will involve:

o Completion of surveys - approximately 30 minutes to complete.

o Complete a daily written sleep diary for seven (7) days before attending each testing
visit. The diary will take up to 5 minutes to complete each day after you wake up
from sleeping.

o You will also be asked to wearable sleep sensor watch on your wrist that measures
your movement while you are sleeping to record the quantity and quality of your
sleep for seven (7) days before attending each testing visit.

e The sleep intervention will involve:

o Attending five (5) weekly 30 minutes sleep strategy sessions to help teach you
strategies to help you promote good sleep quality and quantity at your key
performance times. These sessions will occur in a group setting, and will be
delivered in-person or online depending on your location by an endorsed sport
psychologist.

e At testing visit number two (2), the post-intervention testing, you will be invited to
complete a feedback form on the sleep intervention and how useful you have found the
intervention content.

e The total time commitment for the study is approximately 5 hours.

e The study activities include:

Baseline Visit Activities (prior to sleep strategy sessions commencing):

o Demographics Questionnaire: these questions will ask about your age, sex,
gender identity, sporting competition, and health status. This takes five minutes to
complete at the baseline visit only.

o Pittsburgh Sleep Quality Index: This 19-item survey asks you to rate your sleep
quality and disturbances over the last month. It takes up to 10 minutes to complete.

o Epworth Sleepiness Scale: this 8-question scale asks how likely you are to fall
asleep in different scenarios. It takes up to three minutes to complete.

o Athlete Sleep Behaviour Questionnaire: This 18-item questionnaire asks about
sleeping behaviours related to athletes. It takes up to five minutes to complete.
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o Sleep and Activity Monitor: Sleep measured for a 1-week period using a wrist
worn device that measures movements and light. This device is won at all three
timepoints.

o Sleep Diary - a 7-day sleep diary that asks you about you sleep behaviours and the
quality and duration of your sleep. There are 9 questions in total per day and it takes
up to five minutes to complete after waking.

o Athlete Psychological Strain Questionnaire — This 10-item questionnaire asks
about athlete-specific psychological distress and is a screening instrument for elite
athlete’s mental health.

Testing Timepoint Visit Activities (at two timepoints following the conclusion of the sleep
intervention)

o Athlete Sleep Behaviour Questionnaire: This 18-item questionnaire asks about
sleeping behaviours related to athletes. It takes up to five minutes to complete.

o Epworth Sleepiness Scale: this 8-question scale asks how likely you are to fall
asleep in different scenarios. It takes up to three minutes to complete.

o Pittsburgh Sleep Quality Index: This 19-item survey asks you to rate your sleep
quality and disturbances over the last month. It takes up to 10 minutes to complete.

o Sleep and Activity Monitor: Sleep measured for a 1-week period using a wrist
worn device that measures movements and light. This device is won at all four
timepoints.

o Sleep Diary - a 7-day sleep diary that asks you about you sleep behaviours and the
quality and duration of your sleep. There are 9 questions in total per day and it takes
up to five minutes to complete after waking.

o Athlete Psychological Strain Questionnaire — This 10-item questionnaire asks
about athlete-specific psychological distress and is a screening instrument for elite
athlete’s mental health.

4. Can I withdraw once I’ve started?
Being in this study is completely voluntary and you do not have to take part.

Y our decision will not affect your current or future relationship with the researchers or anyone
else at The University of Sydney, or your National Sporting Organisation. We do not anticipate
your decision will affect your relationship with Sydney Uni Sport and Fitness, your National
Sporting Organisation, or your university or school.

If you decide to take part in the study and then change your mind, you can withdraw by
notifying the lead researchers by email that you no longer wish to take part in the study. From
the point of withdrawal, the researchers will no longer contact you in relation to the research
study.

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.
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Any information that we have already collected may be kept in our study records with your
permission and may be included in the study results.

Are there any risks or costs?

The surveys you will be asked to complete are about sleep and athlete-specific psychological
distress. Please notify study staff if you are negatively impacted by these questions. All
answers can be made in privacy.

If you experience distress from any of our procedures or surveys, we advise you to contact

your usual care GP and/or any one of the following free counselling services:

e Lifeline Australia: http://www.lifeline.org.au/ ph: 13 11 14

e Australian Psychological Society: http://www.psychology.org.au/FindaPsychologist/

o The University of Sydney Student Support Services:
https://www.sydney.edu.au/students/health-wellbeing.html

e Student Support Services available at your University or School

Aside from giving up your time, we do not expect that there will be any other risks or costs
associated with taking part in this study.

Are there any benefits?

Participation in this study may help you to improve your strategies to support good sleep,
particularly at times of heightened stress such as around competitions and during periods of
heavy training and/or academic loads. It is also possible that there may be no direct benefit to
you for participating in this study.

Your participation could potentially help in the development of guidelines to governing sports
bodies and clubs to guide the promotion of good sleep and/or mental health for athletes.

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. The collected data will be
reported in Mr Harley de Vos’s Doctor of Philosophy thesis (primary use) and further
disseminated via scientific journals, conference presentations, social media, news reports or
similar. You will not be individually identifiable in these publications.

The data we will collect from the surveys noted in section 4 of this document will be unique
to this study. No recordings will be collected in this study and there will be no third-party
access to your information during or after the study. Electronic information collected during
the study will be stored in an electronic repository which only researcher staff on this project
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will have access to. After the completion of the study and the appropriate approved retention
period has passed, this encrypted information will be digitally destroyed. Data collected from
this study is not intended to be used for any purpose beyond that described in this information
sheet.

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can indicate
you are interested in receiving feedback by answering the relevant question in an online
questionnaire. This feedback will be in the form of a brief lay summary.

In the instance that any of your responses to surveys are cause for concern for your individual
health or community safety, researcher personnel will provide you with individual feedback
and refer you to see your usual GP or Chief Medical Officer of your National Sporting
Organisation to discuss. No member of the research team will share any of your information
with any medical providers without your prior consent.

What if I would like further information?

When you have read this information regarding this sleep intervention study, the following

researcher/s will be available to discuss it with you further and answer any questions you may

have:

e Associate Professor Suzi Edwards, Faculty of Medicine of Health:
suzi.edwards@sydney.edu.au

e Mr Harley de Vos, Faculty of Medicine of Health: hade6628@uni.sydney.edu.au

What if I 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 [INSERT HREC Approval No. once obtained] 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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Appendix T: Study 3 Participant Consent Form THE UNIVERSITY OF

SYDNEY

Participant Consent Form

Research Study: Using Cognitive Behavioural Therapy for Insomnia
to improve athlete sleep: A sleep intervention study

Associate Professor Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of Health and Medicine, The
University of Sydney

Phone: +61 2 8627 7895 | Email: suzi.edwards@sydney.edu.au

Participant Name

I agree to take part in this research study. In giving my consent, I confirm that:

e The details of my involvement have been explained to me, and I have been provided with
a written Participant Information Statement to keep.

e [ understand the purpose of the study is to investigate the impact of sleep education and
sleep strategies designed to help improve sleep for athletes.

e Tacknowledge that the risks and benefits of participating in this study have been explained
to me to my satisfaction.

e [ understand that in this study I will be required to attend up to three (3) in-person testing
sessions: one (1) week prior to the sleep intervention commencing (i.e., baseline); End of
five (5) week sleep intervention; And two (2) months after the end of the five (5) week
sleep intervention. Each testing session will involve me to complete:

o Sleep assessment through diary and sleep watch for seven (7) days before attending
the testing sessions, and
o Surveys about sleep, as well as an athlete-specific psychological distress survey.

e [understand that in this study I will be required to attend five (5) weekly 30 minutes sleep
strategy group sessions (online or in-person) to help teach strategies to promote good sleep

quality and quantity at key performance times.

e [ understand that my participation may involve collection of my answers to questions in a
secure digital form.
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I 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, Sydney Uni Sport and Fitness or my
National Sporting Organisation, National Institute Network and/or National Basketball
Association Global Academy, or any other school or university or sporting organisation I
am affiliated with.

I understand that [ am free to withdraw from this study and that I can choose to withdraw
any information I have already provided (unless the data has already been de-identified or
published).

I have been informed that the confidentiality of the information I 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.

I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.

I would like feedback on the overall results of this study Yes [J No [

If you answered yes, please provide your preferred contact details (email/telephone/postal
address):

I understand that after I 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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Appendix U: Study 3 Organisational Consent Form

THE UNIVERSITY OF

SYDNEY

Organisational Consent Form

Research Study: Using Cognitive Behavioural Therapy for Insomnia
to improve athlete sleep: A sleep intervention study

Associate Professor Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of Health and Medicine, The
University of Sydney

Phone: +61 2 8627 7895 | Email: suzi.edwards@sydney.edu.au

This is to certify that I, (organisation representative) hereby agree that
participants affiliated with (organisation) may
volunteer to participate in the above research project.

The investigation and requirements for participants have been defined and fully explained to me
by (recruiter/researcher) and I understand the explanation. A copy of
the procedures of this investigation and a description of any risks and discomforts has been
provided to me and has been discussed in detail with me.

e The details of our organisation’s involvement have been explained to me, and I have been
provided with a hard copy of the written Organisation Information Statement to keep.

e The organisation understands that the organisation and any of our athletes can withdraw from
the project at any time and do not have to give any reason for withdrawing.

e [understand the purpose of the study is to investigate the impact of sleep education and sleep
strategies designed to help improve sleep for athletes.

e [ acknowledge that the risks and benefits of our organisation participating in this study have
been explained to me to my satisfaction.

e [ understand that in this study that athletes who consent to participant in the study will be
required to complete surveys, actigraphy, and testing attendance at three (3) timepoints during
the sleep intervention. These three (3) times points will occur: one (1) week prior to the sleep
intervention commencing (i.e., baseline); End of five (5) week sleep intervention; And two (2)
months after the end of the five (5) week sleep intervention.
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e [ understand that in this study that athletes who consent to participant in the study will attend
five (5) weekly 30 minutes sleep strategy sessions to help teach them strategies to help promote
good sleep quality and quantity at key performance times. These sessions will occur in a group
setting and will be delivered in-person or online depending on your athlete’s location by an
endorsed sport psychologist.

e [understand that being in this study is completely voluntary.

e [ am assured that our organisation’s decision to participate will not have any impact on my
relationship with the research team or the University of Sydney, Sydney University Sport and
Fitness, the Australian Institute of Sport, National Institute Networks, or any other sporting
organisation we are associated with.

e [ have been informed that the confidentiality of the information provide will be protected and
will only be used for purposes that our organisation has agreed to. I understand that information
about our organisation and our organisation’s athletes will only be disclosed to others with
permission, except as required by law.

e [ understand that the results of this study may be published, and that publications will not
contain names or any identifiable information about our athletes or our organisation.

e [ acknowledge that I have read the submission and am satisfied that the area of research is
supported by our organisation.

e T understand that after I sign and return this consent form it will be retained by the researcher,
and that I may request a copy at any time.

Name

Position Held within the
Organisation

Signature

Date
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Appendix V: Study 3 Parent/Guardian Consent Form

THE UNIVERSITY OF

SYDNEY

Parent/Guardian Consent Form

Research Study: Using Cognitive Behavioural Therapy for
Insomnia to improve athlete sleep: A sleep intervention
study

Associate Professor Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of Health and
Medicine, The University of Sydney

Phone: +61 2 86277895 | Email: suzi.edwards@sydney.edu.au

Participant Name

Parent/Guardian
Name

Guardianship Status
(parent/carer/legal
guardian)

I agree that my child may participate in this research study. In giving my consent, I confirm that:

e  The details of my involvement have been explained to me, and I have been provided with a written Participant
Information Statement to keep.

e [ understand the purpose of the study is to investigate the impact of sleep education and sleep strategies
designed to help improve sleep for athletes.

e [ acknowledge that the risks and benefits of participating in this study have been explained to me to my
satisfaction.

e T understand that in this study my child/the person under my care will be required to attend up to three (3) in-
person testing sessions: one (1) week prior to the sleep intervention commencing (i.e., baseline); End of five
(5) week sleep intervention; And two (2) months after the end of the five (5) week sleep intervention. Each
testing session will involve my child/the person under my care to complete:
o Sleep assessment through diary and sleep watch for seven (7) days before attending the testing
sessions, and
o Surveys about sleep, as well as an athlete-specific psychological distress survey.
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I understand that in this study my child/the person under my care will be required to attend five (5) weekly
30 minutes sleep strategy group sessions (online or in-person) to help teach them strategies to promote good
sleep quality and quantity at their key performance times.

I understand that my child’s/the person under my care participation may involve collection of their answers
to questions in a secure digital form.

[ understand that being in this study is completely voluntary.

I am assured that my decision to let my child/the person under my care participate will not have any impact
on my/our relationship with the research team or the University of Sydney, Sydney Uni Sport and Fitness or
my National Sporting Organisation, National Institute Network and/or National Basketball Association
Global Academy, or any other school or university or sporting organisation I/we are affiliated with.

I understand that we (myself and/or my child/the person under my care) are free to withdraw from this study
and that we can choose to withdraw any information we have already provided (unless the data has already
been de-identified or published).

I have been informed that the confidentiality of the information provided by myself and/or my child/the
person under my care will be protected and will only be used for purposes that I have agreed to. I understand
that information about me and/or my child/the person under my care will only be told to others with my
permission, except as required by law.

I understand that the results of this study may be published, and that publications will not contain my
child’s/the person’s under my care name or any identifiable information about me or my child/the person

under my care.

I would like feedback on the overall results of this study Yes [J No O

If you answered yes, please provide your preferred contact details (email/telephone/postal address):

I understand that after I sign and return this consent form it will be retained by the researcher, and that I may
request a copy at any time.

Parent/Guardian

Name

Signature

Date
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Appendix W: Study 3 Recruitment Flyer

RESEARCH PARTICIPANTS WANTED!
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Appendix X: CBT-I Training Certificate

UNIVERSITY OF

OXFORD

CERTIFICATE OF ATTENDANCE
This is to certify that
Harley de Vos

attended the
Two-Day Masterclass in Cognitive Behavioural Therapy for Insomnia (CBT-I)

November 1% — 274 2021

ﬁ ESRS ”1" ., European Sleep Research Society
\J \\/ YW1\ Sleep Research and Sleep Medicine Europe
SCNi

Prof Colin Espie Associate Prof Simon Kyle Dr Dimitri Gavriloff Dr Lizzie Hill
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Appendix Y: CBT-I Intervention Material

Session 1: Sleep Education
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What is Sleep?

* State of reduced mental and physical activity
* Unresponsiveness to environment

* Altered state of consciousness
. . ) 4
* Essential for life .
* Universal across all animals

Stages of Sleep

* NREM
* Physiological

* REM
* Psychological

* Sleep cycle comprising both NREM and REM
approx. 90 minutes

* 4-6 sleep cycles per night
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Young Adult Sleep Cycle

SLEEP STAGE

REM '
5%
Stage 2
Stage
Graph courtesy of www.woolcock.org.au Page4

How Much Sleep Do We Need?

» Teenagers = 8 — 10 hours per night
* Adults =7 — 9 hours per night

* Elite athletes = ??

» Often report less sleep compared
to general population

* Avg 6.7 hours per night sagentetal, 202)

“The thing I prioritize above
everything else is sleep.”
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Why Is Sleep So Important?

Irritability
Metabolic & Endocrine Muscle Repair &
Function Growth

Psychology

Mental well-being Motivation

Immune Response &

) Physical Health

Decision-making Reaction Time

Cognitive
Processes

Meirior) & Attention

Learning

Sleep and Athletic Performance

The Effects of Sleep Extension on the Athletic

Performance of Collegiate Basketball Players @&
Cheri D. Mah, MS =, Kenneth E. Mah, MD, MS, Eric J. Kezirian, MD, MPH,
William C. Dement, MD, PhD

Sleep, Volume 34, Issue 7, 1 July 2011, Pages 943-950,
Results:

Total objective nightly sleep time increased during sleep extension compared to
baseline by 110.9 + 79.7 min (P < 0.001). Subjects demonstrated a faster timed
_ggri_n_t_following sleep extension (16.2 + 0.61 sec at baseline vs. 15.5 + 0.54 sec at
end of sleep extension, P < 0.001). Shooting accuracy improved, with free throw
percentage increasing by 9% and 3-point field goal percentage increasing by
9.2% (P < 0.001). Mean PVT reaction time and Epworth Sleepiness Scale scores
decreased following sleep extension (P < 0.01). POMS scores improved with
mvigor and decreased fatigue subscales (P < 0.001). Subjects also
reported improved overall ratings of physical and mental well-being during
practices and games.
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Sleep and Athletic Performance

LoNGER SLEEP DURATIONS ARE POSITIVELY
AssocIATED WiTH FINISHING PLACE DURING
A NaTtioNaL MuLTIDAY NETBALL COMPETITION

Lausa E. Juier, ™ Suona L. Havson,? Jerviey J. Heser, ' Pera L. Forsymn,? asn
Juwemian oS, Peuwr!
oo of Py g

ABSTRACT

Juiiff, LE, Halson, SL, Hebert, JJ, Forsyth, PL, and Peiffer, JJ. Longer
sleep durations are positively associated with finishing place
during a national multiday netball competition. J Strength Cond
Res 32(1): 189-194, 2018-Sleep is often regarded as the single
best recovery strategy avallable o an athlete, yet little is known
about the quality and quantity of sleep in athletes during multiday
This study evaluated sleep

of athletes during a national netball tournament. Using wrist actig-
raphy monitors and sleep diaries, 42 netballers from 4 state teams
were monitored for the duration of a tounament (6 days) and 12
days before in home environments. Significant differences were
found between teams based on final competition standings, sug-
gesting enhanced sleep characteristics in athlete's whose team
finished higher in the toumament standings. The top 2 placed
teams when compared with the lower 2 placed teams slept longer
(8:02 = 36:43; 7:01 + 27:33), had greater time in bed (9:03 +
0:52; 7:59 + 0:54) and reported enhanced subjective sleep rat-
ings (26 + 05; 23 = 0.6). Sleep efficiency was no different
between teams. A strong correlation (r= —0.68) was found indi-
cating longer sleep durations during competition were associated
with higher final tournament postions. Encouraging athletes to am
for longer sleep durations in competition, where possible, may
influence the outcome in tournament style competitions.

Key WORDS athletes, recovery, sleep quality, toumament

Take Home Messages

We spend most of the night in relative light sleep
Most of our deep sleep occurs early in our sleep
We dream more the longer we are asleep

Waking 1-2 times per night is normal
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Questions?

[Redaction]

Session 2: Sleep Environment
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Recap

» Two stages of sleep — NREM and REM
* Most deep sleep occurs in first part of the night

* About 20% (or less) of our total sleep per night is
deep sleep

* REM sleep increases throughout the night
* Sleep cycle = approx. 90 minutes

* 4-6 sleep cycles per night sleep

* Waking 1-2 times per night is normal

Environmental Factors
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Environmental Factors

* Light

* Temperature
* Noise

* Bedroom

Light Exposure

Light intensity
(lux)

) ' _ 100000
Direct sunshine

Daylight —-10000_,

* Morning exposure to vty offf) g swpomanar
S u n I ig ht Very dark day “ 100 -' E;::i::tcries

Operating theatres

H Twilight 0
essential to reset W o
i i I ' | ili NiGHT e Waiting rooms
Clrca Ian r yt Deep twilight
Full moon i ol . Homes
) Theatres
Quarter moon 001 , Warehouses

Starlight o S

- 00001
Overcast night
SOURCE: NATIONAL OPTICAL ASTRONONY OBSERVATORY
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Practical Ideas

* Walk to school
* Walk around block before/after breakfast
* Stretch outside

* Part of morning training session
(e.g., warm-up) performed outdoors

Light at Night

. Exposure tO Ilght Close tO Blue Light Melatonin Suppression
bedtime can disrupt our : »n A
body’s natural sleep ! )
process LA L

* Devices don’t just produce |

light... stimulate our brains
too!
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Practical Ideas

* Limit light exposure close to bedtime (9pm
onwards)
* Use alamp instead
* Dim lights (if possible)
* |deally, give your eyes (and brain)

a break from devices at least 30 minutes
before bed

Light Exposure

* Morning
* Qutside 10-15 minutes in the hour after waking
* No sunglasses!

* Daytime
* As much natural light as possible

* Evening
* Qutside during twilight
* Consider light environment after 9pm
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Temperature

* Cool room temperature ideal for sleeping

* Not too hot!
* Not too cold!

* Core body temperature needs to drop 1-3° at night
for sleep onset

* Core body temperature rising 1-3° in morning
triggers wakefulness

Practical Ideas

* Hot shower/bath before bed can help with body
temp. drop

* Warm drink (e.g., herbal tea) 60 minutes before
bed

* If room too cold, use heater to warm room and
turn off prior to bed

* If room too hot, use fan/open window/air con to
cool
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Bedroom Environment

* If you were designing a space to promote sleep and
restfulness, what would it look like?

Bedroom Environment

* Only use your bed for sleeping!
* Not space for gaming, studying, watching TV etc.

* Ensure your bed and pillow are comfortable

* As much as possible, limit studying and recreation
in bedroom (especially if getting to sleep can be a
challenge)

* Be conscious of cleanliness and impact mess may
have

* Clean, fresh sheets more comfortable
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Sleep Tips when Travelling

* Eye mask
* Ear plugs
* Bring a jumper

* Bring your own pillow

Take Home Message

* Consistent sleep time (+ 30 mins)
important

* Get outside in morning to get sunllght
exposure to your eyes

* Limit light at night

* Bedroom like a cave
* Cool, dark, quiet

* Hot shower before bed

* Only use bed for sleeping
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Questions?

IRELEW T

Session 3: Behavioural Strategies to Support Sleep
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Recap

* Morning sunlight exposure important for regulating
sleep/wake cycle

* Limit light exposure at night

* Bedroom like a cave
* Cool, dark, quiet, clean

* Hot shower before bed

* Only use bed for sleeping

Pre-Bed Routine

* To help unwind from the day and prepare our
minds and bodies for sleep, it can be helpful to
develop a pre-bed routine

* 30-60 mins before bed (ideally)

* Be mindful of environmental factors — light, noise,
temperature
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Pre-Bed Routine

* Examples of activities that can help us unwind and
prepare for sleep

Hot shower
Warm drink (i.e., herbal caffeine free tea)
Reading (with soft light!)
Journalling

To-do list

Calming music
Meditation

Relaxation exercises

* Try to limit exposure to screens and stimulation during
this time

Pre-Bed Routine

* Example:
* 9.30pm — Peppermint tea and read book (lights dimmed)
* 9.40pm — Shower
* 9.50pm — To-do list for tomorrow and pack bag(s)
* 10pm — Calming meditation

e 10.15pm - Lights off

412



Appendices

Consistency

* Keep bedtime the same each night (£ 30 mins)

* Maintain consistent wake time each day
* (+ 60 mins on weekend)
* Same when travelling

* 80% rule
* Adequate, good quality sleep 80% of our nights

£

Pl CONSISTENCY

#1 Behavioural Strategy

* Only go to bed when sleepy!

* If not sleepy at “bed time”, keep engaging in
relaxing pre-bed activities until you feel sleepy and
ready for bed

* If not sleepy, don’t continue to engage in activities
that are likely to keep you stimulated
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#2 Behavioural Strategy

* If can’t fall asleep within 20 minutes of being in bed,
get up and out of bed

* Move into another room (ideally) or different part of
bedroom

* Sit quietly and engage in relaxing activity
* E.g., reading, journalling, meditation, relaxation exercise
* Try to limit bright light

* Boring is better!

* Return to bed and try again when feeling sleepy

Stimulus Control
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#3 Behavioural Strategy

* Don’t watch the clock!

* Checking the time during the night, especially if
having trouble getting to or staying asleep, can
reinforce thoughts about not getting enough sleep

* Perpetuates the cycle of difficulty getting
to sleep .

#4 Behavioural Strategy

* “Dump Pad”

* On bedside table or close to bed, keep a notepad and
pen

* If having trouble falling asleep, or woken and can’t get back to
sleep

* Grab notepad and pen and write down everything on your
mind

* Purpose is to get thoughts/worries out of your mind and on
to paper

* No need to solve problems at this time

* Try to avoid using light when doing this
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Recap

* Be consistent!
* Sleep time and wake time same/similar each day

* Pre-Bed Routine
* Wind down and prepare mind and body for sleep

* Only go to bed when sleepy

* Don’t lie awake in bed for long periods (>20 mins)
* Develop association between bed and sleeping

* Avoid clocks in bedroom

* Keep notepad and pen handy if can’t sleep

Questions?
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Session 4: Cognitive Strategies to Support Sleep

Recap

* Consistency is key
* Sleep/wake time consistent each day

* Pre-bed Routine
* Only go to bed when sleepy

* Avoid spending long periods of time in bed not
asleep (>20 mins)

* Bed =sleep
* Avoid clocks and looking at the time when in bed
* Keep notepad and pen handy if can’t sleep
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Journaling /
Constructive Worry

* 15-20 mins, ideally in the early evening (e.g.,
after dinner)

* Quiet space free from distractions (ideally not
in bedroom)

* Notebook / diary and pen

* Reflect on the day you had just had
* How events went
* How you feel about the day
* What went well?
* What bothered you?

To-Do List

* As part of your Worry Time routine, spend some time thinking
about tomorrow

* What are you looking forward to?
* What may cause you worry?

* Write down your schedule / key priorities for tomorrow

* Write reminders to follow-up for anything you’re unsure about
(e.g., chat to coach about next game)

* ‘Close the book’ on the day

* Remind yourself when in bed that you have already dealt with any
thoughts you may have

» Keep notepad and pen close to bed for any new or difficult
thoughts
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Cycle of Insomnia

Physical or
Psychological

g

{nhelnil E.g.-, If Idon’t ’sleep well
Thinking tonight, | won’t
perform well tomorrow

Stress

il

Continued
Poor Sleep

Increased focus on
how poor sleep is
impacting daytime
function

Unhelpful
Sleep
Behaviours

Napping, lots of time laying
in bed awake, T phone use, Emotion Anxiety, worry, or
unhelpful pre-bed routine, apprehension about

watching the clock sleep
A arousal and alertness

Unhelpful

What thought(s) can keep you
awake?
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“Golden Rule”

* One night of less-than-optimal sleep # poor
performance

* You can still perform well even if you haven’t had the
best sleep the night before!

* One night of less-than-optimal does not undo years
of training and preparation

Cognitive Restructuring

* Notice and change unhelpful thinking patterns

* Unhelpful thoughts can be restructured with more
realistic and balanced self-talk

* Example:
* Situation - laying in bed unable to sleep

* Unhelpful Thought — “l won’t be able to perform
tomorrow” or “I’'m going to be so tired. Tomorrow will
be so hard”

* Alternative Thought - “I’ve functioned after a bad
night’s sleep before. | can do it again tomorrow”
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Cognitive Restructuring

* Ways that we can challenge and restructure
our thinking to be more helpful:
* |s there another way of seeing this?
Is this really as important as it seems?
What advice would | give someone else?
What would someone else say about this situation?

What is the worst-case scenario that could happen if you
don’t get enough sleep?

Acceptance

* Acceptance = |let go of the struggle
* Non-judgemental and kind to yourself

» Accept that you might have trouble getting to sleep

* Accept any unhelpful thoughts or emotions {e.g.,
stress or anxiety) that you have about sleep

* Accept that you may feel tired tomorrow

» Accept that you can still function and perform even
if you are tired
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Paradoxical Intention

* As sleep is essentially an involuntary process,
attempts to voluntarily induce sleep can make it
worse

* The harder you try to fall asleep, the less likely you are
to fall asleep

Golden Rule #2

* Law of Reversed Effect t
* Harder you try, the worse you perform

* Don’t try too hard!

* Your body knows how to sleep. It has been sleeping
all your life. When you are ready, your body will fall
asleep.
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Paradoxical Intention

* “Give up” trying to sleep
* Try to stay awake
* Lie comfortably in bed in the dark but with your eyes open
* Give up any effort to fall asleep

* When your eyelids want to close, say to yourself “just stay awake for a
couple more minutes. I'll fall asleep naturally when | am ready”

* Think of wakefulness as an opportunity, not a disaster
e Can you use the time constructively?

* Imagine as many catastrophes as you possibly can that will happen just
because you are awake

* Make use of humour
(Espie, 2006)

Take-Home Messages

« If falling asleep can be difficult, consider the
following:
* Journaling / Constructive Worry / Worry Time
* Give up trying to sleep

* You can still function and perform well even after
one bad night of sleep

* Don’t try too hard or force sleep
* You will sleep when your body is ready
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Session 5: Relaxation Techniques

Recap

* Cognitive Strategies

‘Golden Rule’ #1 — you can still perform well after one
night of bad sleep
‘Golden Rule’ #2 — don’t try too hard to fall asleep. Let it
happen

* Your body knows how to sleep
If getting to sleep is proving difficult,
consider the following: 1

* Journaling / Constructive Worry Z

* Give up trying to sleep z
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Relaxation Techniques

* Techniques/activities designed to:
* Help someone relax
* Attain increased level of calm
» Reduce levels of stress, anxiety, and pain

* Progressive Muscle Relaxation
* Autogenic

* Imagery

* Deep Breathing

* Mindfulness / Meditation

Progress Muscle Relaxation

* Our bodies often store stress and anxiety in our
muscles as tension

* PMR involves systematically tensing muscles and
then relaxing them

* Best performed either laying down somewhere
comfortable (maybe on the floor with a pillow) or
sitting

» Consider environmental factors (i.e., light, noise,
distractions)

* Avoid PMR if injured or muscles sore
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Progressive Muscle Relaxation

* Focus attention on muscle group
* Tense muscle group (one at a time) for approx. 5 secs

» Relax muscle group and keep it relaxed for approx. 10
secs

* Maintain attention on muscle group as it relaxes

* Start with dominant hand, then forearm, bicep
* Non-dominant hand etc.

* Move to forehead and slowly and progressively work
down your body

* Finish with non-dominant foot

Progress Muscle Relaxation

* How to do Progressive Muscle Relaxation:
https://www.youtube.com/watch?v=1nZEdqcGVzo
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Autogenic Training

* More cognitive than PMR

* Work through a series of self-statements about
heavy and warm in different parts of the body

* Instructs body to state of low arousal and focus on
sensations

* Form of self-hypnosis

 Autogenic Training 1: total relaxation — your first
step into deep relaxation

* https://www.youtube.com/watch?v=E_sdaDwa2Ek

Imagery

* Just as you might use imagery or visualisation to
help mentally prepare to perform, we can also use
imagery to help us relax

* Focus is on creating image in our mind of a place
that is calming for you(e.g., beach, mountain, at
home with a pet)

* Use all of your senses to recreate
this scene in your mind
* The more detail, the better!
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Deep Breathing

Deep breathing can also be an effective strategy to help
lower arousal and relax

* Slow, controlled, deep breaths

* Attention on the breath/act of breathing

* Breathe in slowly (ideally through nose) for 5 secs, attention
on the breath (e.g., air going in through nose, tummy filling

up)
* Hold breath for 5 secs

* Breath out slowly (ideally through nose) for 5 secs, attention
on breathe

* Hold
* Repeat process

Mindfulness / Meditation

* Mindfulness = present moment awareness

* Guided mindfulness or meditation exercises can be
really effective at helping us to relax

* Focus point to direct your attention
* Breath
* Body scan
* Mantra
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Mindfulness / Meditation

* Apps to consider:

* CALM Q
* Smiling Mind smhmg,.
* Headspace
* Insight Timer
* 10% Happier
headspace
* Oura Ring . P

Napping

* Naps are great supplementation to get additional
sleep as needed

* Avoid using naps to replace sleep
* If have trouble falling asleep at night, avoid napping

* When napping, ideally we want to be asleep for 90
mins (one sleep cycle)

* If 90 mins is not possible, nap for no longer than 30
mins (to avoid getting into deep sleep and waking
from here)
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Napping

* Earlier in the day is better for napping

* Avoid late afternoon naps which make it harder to
fall asleep that night

* If napping before training or a game, must wake at
least 60 mins prior to ensure you are fully alert

)
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Travel Tips

* Take ear plugs, eye mask to ensure light and noise are
minimised

* If possible, take your own pillow

* Make sure your bed is comfortable and appropriate size

* If arrive in morning, try to stay awake until that evening
to help adjust your circadian rhythm

» Walk/stretch/exercise first morning

 Remember pre-bed routine and sleep strategies
discussed in these sessions
* They will work when you are travelling too!
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Take-Home Messages

* Relaxation exercises can be really helpful for
relaxing and unwinding after the day, and
hlelp to prepare our bodies and minds for
sleep

* Best performed as part of wind-down routine, before
getting into bed

* Guided exercises very helpful, especially if new to
relaxation
* Consider apps and YouTube videos

* Regular practice makes relaxation exercises more
effective

* Try different ones until you find one that works for you!

Questions?
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Appendix Z: Study 3 Survey Booklet

THE UNIVERSITY OF

SYDNEY

Research Study: Using Cognitive Behavioural Therapy
for Insomnia to improve athlete sleep:
A sleep intervention study

Dr Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of
Health and Medicine, The University of Sydney

Phone: +61 2 8627 7895 | Email: suzi.edwards@sydney.edu.au

Survey Booklet

Participant ID:

Date:

The following information will be collected for purposes of the research project only. All
information will remain confidential, and your answers will not be shared with anyone
outside of the research team. Your answers will not have any impact on your current or
future sporting selection.

Please complete the following surveys about your sleep and wellbeing. Please be as
honest as possible with your answers. If you are unsure how to answer a question, please
ask the researcher. Please find at the end of your survey booklet instructions for using the
sleep watches.

If you have any questions about any of the surveys after completing them, please email
Harley de Vos at hade6628@uni.sydney.edu.au to clarify.
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Athlete Psychological Strain Questionnaire

Instructions for completion: Please think back over the last four weeks and respond to each item
considering how often it applied to you. Please respond where 1 = none of the time; 5 = all of
the time.

None of | A little |Some of| Most of| All of
the time | of the |the time[the time| the

time time
1. It was difficult to be around teammates 1 2 3 4 5
2. | found it difficult to do what | needed to do 1 2 3 4 5
3. | was less motivated 1 2 3 4 S
4. | was irritable, angry or aggressive 1 2 3 4 S
5. | could not stop worrying about injury or my 1 2 3 4 5

performance

6. | found training more stressful

7. | found it hard to cope with selection pressures

8. | worried about life after sport

9. I needed alcohol or other substances to relax

Al al Al al
NN DN NN
W W W W w
BB DD
all o O O On

10. | took unusual risks off-field
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Epworth Sleepiness Scale

The following questions relate to your perception of daytime sleepiness. For each
question, please answer how likely are you to doze off or fall asleep in the following situations,
in contrast to feeling just tired? This refers to your usual way of life in recent times (i.e., in the
past month).

Even if you haven’t done some of these things recently try to work out how they would
have affected you.

Use the following scale to choose the most appropriate number for each situation:

0 = would never doze

1

slight chance of dozing

\S)
|

= moderate chance of dozing

3 = high chance of dozing

It is important that you answer each question as best you can.

Situation Chance of Dozing (0-3)

Sitting and reading

Watching TV

Sitting, inactive in a public place (e.g. a theatre or a meeting)
As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstances permit
Sitting and talking to someone

Sitting quietly after a lunch without alcohol

In a car, while stopped for a few minutes in the traffic
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THANK YOU FOR YOUR COOPERATION

ESS © MW Johns 1990-1997. Used under License

436



Appendices

Pittsburgh Sleep Quality
Index (PSQI)

Instructions: The following questions relate to your usual sleep habits during the past month
only. Your answers should indicate the most accurate reply for the majority of days and
nights in the past month. Please answer all questions by ticking the box that indicates the

most accurate reply for you.

1. During the past month, what time have you usually gone to bed at night?

2. During the past month, how long (in minutes) has it usually taken you to fall asleep each
night?

3. During the past month, what time have you usually gotten up in the morning?

4. During the past month, how many hours of actual sleep did you get at night? (This may

be different than the number of hours you spentin bed.) __

5. During the past month, how often have you had Not Less than Once or | Three or more
trouble sleeping because you... during the once a twice a | times a week
past week week
month

a. Cannot get to sleep within 30 minutes

b. Wake up in the middle of the night or early
morning

c. Have to get up to use the bathroom

d. Cannot breathe comfortably

e. Cough or snore loudly

f. Feel too cold

g. Feel too hot

h. Have bad dreams
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1. Have pain

j. Other reason(s), please describe:

6. During the past month, how often have you
taken medicine to help you sleep (prescribed or

“over the counter’)?

7. During the past month, how often have you had
trouble staying awake while driving, eating meals,
or engaging in social activity?

No Only a Somewhat A very big
problem | very slight ofa bl

at all problem problem Probie
8. During the past month, how much of a problem
has it been for you to keep up enough enthusiasm to
get things done?

Very Fairly Fairly Very

good good bad bad

9. During the past month, how would you rate
your sleep quality overall?
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No bed Partner/room Partner in Partner in
partner or mate in same room but same bed
room mate other room not same bed
10. Do you have a bed partner or room mate?
Not during Less than Once or twice Three or
once a week a week )
the past more times
month a week

If you have a room mate or bed partner, ask
him/her how often in the past month you have

had:

a.

Loud snoring

Long pauses between breaths while asleep

Legs twitching or jerking while you sleep

Episodes of disorientation or confusion
during sleep

Other restlessness while you sleep, please
describe:
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The Athlete Sleep Behavior Questionnaire (ASBQ)

Appendices

No. | In recent times (over the last month)... Never Rarely Sometimes | Frequently Always
1 | Itake afternoon naps lasting two or more hours
2 | luse stimulants when | train/compete (e.g., caffeine)
3 | l exercise (train or compete) late at night (after 7pm)
4 | | consume alcohol within 4 hours of going to bed
5 | I goto bed at different times each night (more than +1 hour
variation)
6 | | go to bed feeling thirsty
7 | 1 go to bed with sore muscles
8 | luse light-emitting technology in the hour leading up to bedtime
(e.g., laptop, phone, television, video games)
9 | Ithink, plan, and worry about my sporting performance when I am in
bed
10 | Ithink, plan, and worry about issues not related to my sport when |
amin bed
11 | luse sleeping pills/tablets to help me sleep
12 | | wake to go to the bathroom more than once per night
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13 | I wake myself and/or my bed partner with my snoring

14 | | wake myself and/or my bed partner with my muscle twitching

15 | I get up at different times each morning (more than +1 hour
variation)

16 | At home, | sleep in a less than ideal environment (e.g., too light, too
noisy, uncomfortable bed/pillow, too hot/cold)

17 | I sleep in foreign environments (e.g., hotel rooms)

18 | Travel gets in the way of building a consistent sleep-wake routine
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Sleep Watches (Actigraphy)

Instructions for Participants

Over the next week (i.e., seven (7) nights), please wear the sleep watch that you
have been given by the research team while you are in bed sleeping.

You only need to wear the watch at nighttime while you are in bed. It may be
helpful to put the watch on once you brush your teeth and/or have put on your
pajamas.

As wearing a sleep watch may be different from your regular sleep routine, it
may be helpful to set an alarm(s) or a reminder(s) on your phone to remember to
put the watch on before you go to bed.

Please do not wear the watches in the shower or during a recovery session. They
are not waterproof!

You do not need to wear the watches during the day. Only while you are in bed
sleeping.

You do not need to press any buttons when you put the watch on.

If you have any questions about the sleep watch you have been allocated, please
contact Harley de Vos on hade6628@uni.sydney.edu.au or | iRGESEIE

Thank you for your participation in this research study!
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Appendix AA: Study 3 Demographics Questionnaire

Research Study: Using Cognitive Behavioural
Therapy for Insomnia to improve athlete sleep: A
sleep intervention study

THE UNIVERSITY OF

SYDNEY

Dr Suzi Edwards (Responsible Researcher)

Discipline of Exercise and Sport Sciences, Sydney School of Health Sciences, Faculty of
Health and Medicine, The University of Sydney

Phone: +61 2 86277895 | Email: suzi.edwards@sydney.edu.au

Demographics Questionnaire

The following information will be collected for purposes of the research project only.
All information will remain confidential, and your answers will not be shared with
anyone outside of the research team. Your answers will not have any impact on your
current or future sporting selection.

Surname:
First name:

Preferred name:

Age (years only):

Sport:

Email:
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1. How do you describe yourself?
[] Asaman
[] Asawoman
[ In any other way (please specify: )
O Prefer not to say
2. Is your gender the same as your sex recorded at birth?
[J Yes
[J No
[ Prefer not to say
3. What is your preferred personal pronoun(s)? (E.g., she/her, he/him,
they/them)

4. How do you describe your sexuality?
[J Heterosexual or straight
[l Gay
] Lesbian
] Bisexual
[ In any other way (please specify: )
00 Prefer not to say

5. How do you describe your ethnic identity?

6. Are you an AlS, NSO or NIN (i.e., state sporting institute) scholarship
holder?

[0 Yes (please proceed to Q7)
[J No (please proceed to Q8)

7. What level in the talent pathway are you currently?
0T1

T2

T3

T4

El

E2

M1

Other (please specify:

N s Y I I O O

[0 Prefer not to say

8. How many years have you been competing at your current talent pathway or
competition level?
] Less than 12 months

[l 1-2years
[l 2—3years
[l 3—4years
[1 4—-5years

[J More than 5 years
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9. How many years have you been competing at any level within or outside the
talent pathway?

] Less than 12 months

[l 1-2years

[J 2—-3years

[J 3—4years

[l 4-5years

[J More than 5 years

10. Have you had any medical issues within the past 12 months? (E.g., physical
injury sustained in or outside your sport, illness, mental health symptoms
and/or disorder)

O Yes (go to question 11)
[J No
[l Prefer not to say

11. If you have had any medical issues within the past 12 months, please
provide information about the nature of the issue or condition, severity of
the issue, treatment you received (if any), or any other information you feel
may be relevant.
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