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“Oh chestnut-tree, great-rooted blossomer,

Are you the leaf, the blossom or the bole?

O body swayed to music, O brightening glance,
How can we know the dancer from the dance?”

W.B. Yeats



To my granddaughters Lea and Ines
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Mindfulness and Mental Health in Swedish Athletes
Psychometric Development and Investigations with Body Scan

Lis Johles, Department of Social and Psychological Studies, Karlstad University,
Sweden

Abstract

Background: There is increasing popularity of mindfulness and acceptance-
based interventions in sport contexts. Despite its increasing popularity, it
remains unclear which mindfulness practice is most helpful for competitive
athletes’ mental health. Further, there is a lack of sport-specific evaluated scales
to measure the impact of these interventions.

Aims: The overarching aim of this thesis is to contribute with more knowledge
to the area of mindfulness and mental health among competitive athletes by
investigating psychological flexibility, to develop a scale that measures
psychological flexibility, studying a body scan taken from mindfulness as an
intervention for anxiety, sleep problems, and quality of life (QoL), with a specific
focus on mediators of change in facets mindfulness.



Methods and results: Study I was an investigation and validation of the
psychometric properties of a scale measuring psychological flexibility, using
exploratory and confirmatory factor analyses in two samples. Self-reported
measures were used where data was collected once. Two samples of competitive
athletes were included: Sample 1) 152 participants (87 females and 63 males
from sports clubs around Stockholm; Sample 2) The participants were 252
athletes (121 females and 131 males) recruited from six high schools specializing
in basketball (k = 5) and cross-country skiing (k = 1).

In Study I, one factor comprising seven items was derived from the
Psychological Flexibility in Sport Scale (PFSS). Results indicated significant
correlations between psychological flexibility, performance, and QoL. We also
found the PFSS to be positively related to both depression and anxiety. The PFSS
was significantly and negatively associated with age, years in sport, and years as
an elite athlete.

Methods and results: Study II was a longitudinal randomized controlled
trial comparing the effects of a brief body scan and a brief relaxation on athletes’
anxiety symptoms and sleep problems. 206 student-athletes were recruited and
randomized into four arms: 4-week body scan, 8-week body scan, 4-week
relaxation, and 8-week relaxation. Outcomes were measured at baseline and 4,
8, and 16 weeks after baseline. Time trends in anxiety symptoms and sleep
problems were estimated using linear repeated measures models and compared
between the four groups. Findings from Study II indicated that both a brief body
scan and a brief relaxation exercise were, to some extent, helpful in lowering
anxiety levels among student-athletes. Neither body scan nor relaxation
improved student-athletes’ sleep problems.

Methods and results: Study III examined whether the effects of a brief body
scan intervention on QoL among student-athletes would mediate a change in
mindfulness. Student-athletes (n = 99; 40% female participants) were recruited
from six high schools specialized in sports (basketball, k = 5; cross-country
skiing, k = 1). They were randomized into two arms: a 4-week body scan
(intervention group) and a 4-week relaxation (active control group).
Participants completed self-report measures of QoL and mindfulness three
times: at baseline, at follow-up (4 weeks after baseline), and at 8 weeks after
baseline. A simple mediation analysis was applied. Results showed no
significant differences between body scan and relaxation on change in QoL.
Overall, the participants had low levels of QoL. There were no significant
associations between body scan and relaxation on the mindfulness mediator
(FFMQ). Results did not demonstrate any significant indirect associations
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between mindfulness and QoL for the five facets of mindfulness included in
FFMQ.

Conclusions: A general conclusion from the three studies suggests that the
PFSS is a potential scale for use in sport contexts; however, it remains uncertain
whether it captures all core processes. No significant differences between a brief
body scan and a brief relaxation in changes in anxiety symptoms, sleep
problems, and QoL. Study II indicated that both a brief body scan and a brief
relaxation, to some extent, lowered anxiety levels among student-athletes.
Neither body scan nor relaxation improved student-athletes’ sleep problems
(Study II). Furthermore, psychological flexibility was associated with QoL
(Study I), whereas mindfulness was not (Study III). No significant direct
associations between body scan or relaxation and mindfulness (FFMQ) were
detected in the mediation analyses. One conclusion is that student-athletes seem
to be a healthy population, at least when it comes to anxiety and sleep. This
positive news warrants further research into why student-athletes are
reasonably healthy. Future research could benefit from including mixed
methods to study mindfulness and psychological flexibility in depth.

Keywords: sport psychology, body scan, quality of life, mindfulness,
psychological flexibility, psychometric development, sleep, anxiety.



Doktorsavhandling i Psykologi

Mindfulness and Mental Health in Swedish Athletes
Psychometric Development and Investigations with Body Scan

Lis Johles, Avdelningen for sociala och psykologiska studier, Karlstad
universitet, Sverige

Sammanfattning

Bakgrund: Interventioner fran mindfulness och acceptans har blivit alltmer
populira att anvinda i idrottssammanhang. Trots den 6kande populariteten ar
det fortfarande oklart vilken specifik mindfulnessévning som ar till hjalp for
idrottares mentala hilsa. Vidare saknas det validerade idrottsspecifika skalor for
att mita effekten av dessa interventioner.

Syfte: Det Gvergripande syftet med avhandlingen var att bidra med ockad
kunskap om mindfulness och mental hilsa bland elitidrottare. Detta gjordes
genom att studera psykologisk flexibilitet och utveckla en skala som méter den.
Vidare undersokte vi effekten av kroppsskanning och avslappning som
interventioner for Aangest, somnproblem och livskvalitet (QoL) hos
elitidrottande gymnasieungdomar. Ett sarskilt fokus var att genom en
mediationsanalys undersoka forandringar i fem facetter av mindfulness.

Metod och resultat: Studie I undersckte och validerade de psykometriska
egenskaperna hos en skala som maiter psykologisk flexibilitet med hjilp av en
explorativ och en konfirmatorisk faktoranalys med tvé grupper elitidrottare.
Alla deltagare fyllde i sjilvskattningsskalor vid ett tillfalle. Tvd urval med
tavlingsidrottare rekryterades: Urval 1) 152 deltagare (87 kvinnor och 63 mén)
rekryterades fran idrottsklubbar i och runt Stockholm. Urval 2) Deltagarna var
252 idrottare (121 kvinnor och 131 mén) som rekryterats fran sex
gymnasieskolor som specialiserat sig pa basket (k = 5) och ldngdskidakning (k
= 1).En faktor med sju frégor utkristalliserades fran skalan Psychological
Flexibility in Sport Scale (PFSS). Resultaten indikerade signifikanta
korrelationer mellan psykologisk flexibilitet, prestation och livskvalitet. Vi fann
ocksa att PFSS var positivt relaterat till bide depression och &ngest. PFSS var
signifikant negativt associerat med é&lder, antal ar i idrott och antal ar som
elitidrottare.
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Metod och resultat: Studie II var en longitudinell randomiserad
kontrollerad studie med syfte att jimfora effekten av en kort kroppsskanning (=
body scan) och en kort avslappning pa idrottares angestsymtom och
somnproblem. Elitidrottande gymnasieungdomar (n = 206) rekryterades och
randomiserades till fyra grupper: 4 veckors kroppsskanning, 8 veckors
kroppsskanning, 4 veckors avslappning och 8 veckors avslappning. Resultaten
mattes vid baslinjen samt 4, 8 och 16 veckor efter baslinjen. Tidstrender i
angestsymtom och somnproblem skattades med hjilp av linjira modeller med
upprepade mitningar och jamférdes mellan de fyra grupperna.

Resultaten i Studie II indikerade att bade en kort kroppsskanning och en kort
avslappning var hjilpsamma Ovningar for att sinka angestnivderna hos
elitidrottande gymnasieungdomar. Varken kroppsskanning eller avslappning
forbattrade somnproblemen hos elitidrottande gymnasieungdomar.

Metod och resultat: Studie ITI var en sekundéar analys som byggde vidare pa
Studie IT och undersokte huruvida en kort kroppsskanning pa utfallsmattet
livskvalitet kunde mediera en fordndring i mindfulness bland elitidrottande
gymnasieungdomar. Deltagare (n = 99; 40 % kvinnliga deltagare) rekryterades
fran gymnasieskolor som var specialiserade pa idrott (basket, k = 5;
langdskiddkning, k = 1). De randomiserades till tvA grupper: en 4-veckors
kroppsskanning och en 4-veckors avslappning (aktiv kontrollgrupp). Deltagarna
fyllde i sjalvskattningar av livskvalitet och mindfulness tre ganger: vid baslinjen,
vid uppfoljning 4 veckor efter baslinjen och vid uppféljning 8 veckor efter
baslinjen. En enkel mediationsanalys anvindes. Studie III pavisade inga
signifikanta skillnader mellan kroppsskanning och avslappning i livskvaliteten
hos elitidrottande gymnasieungdomar. Overall, levels of QoL were low among
the student-athletes. Det fanns heller inga signifikanta samband mellan
kroppsskanning och avslappning i mindfulness (méatt med FFMQ). Resultaten
péavisade inte heller nédgra signifikanta indirekta samband mellan de fem
facetterna av mindfulness (FFMQ) och livskvalitet.

Slutsatser: En allmin slutsats fran studierna i denna avhandling ar att vara
resultat visar att PFSS ar en potentiell skala att anvinda i idrottssammanhang,
men det ar fortfarande osdkert om PFSS fangar upp alla kdrnprocesser.
Resultaten indikerade inga signifikanta skillnader mellan kroppsskanning och
avslappning vad giller fordndringar i angestsymtom, sémnproblem och
livskvalitet. Studie II visade dock att bdde en kort kroppsskanning och en kort
avslappning delvis sankte angestnivderna  hos elitidrottande
gymnasieungdomar. Varken kroppsskanning eller avslappning forbattrade
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somnproblemen (studie IT). Psykologisk flexibilitet var kopplad till livskvalitet
(studie I), men mindfulness var inte relaterad till livskvalitet (studie III).
Medieringsanalyserna  pévisade inga signifikanta samband mellan
kroppsskanning eller avslappning och mindfulness (FFMQ). En generell
slutsats ar att elitidrottande gymnasieungdomar verkar vara en frisk befolkning
atminstone gillande &ngest och somn.

Den positiva nyheten motiverar vidare forskning om vad det skulle kunna bero
pad att elitidrottande gymnasieungdomar verkar ma hyfsat bra. Framtida
forskning skulle kunna dra nytta av att inkludera kvalitativa studier for att
utforska mindfulness och psykologisk flexibilitet i storre detalj.

Keywords: idrottspsykologi, kroppsscanning, livskvalitet, mindfulness,
psykologisk flexibilitet, psykometrisk utveckling, somn, Gngest.
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Preface

When I was a teenager, I played basketball regularly on a team. During those
years, I occasionally struggled with performance anxiety. Our training often ran
late into the evening, which sometimes made it difficult for me to fall asleep.
Despite the demanding schedule, I managed to combine my basketball training
with competitions, social activities, and schoolwork. Looking back, my ability to
cope may have been due to my early relaxation and visualization training when
I was 14 years old, or later to yoga and meditation at 17. Possibly, it was the
combination of the practices that helped me cope with all the challenges and
demands. Later, in the 1980’s, I began including relaxation practices with my
clinical work, and I was amazed by how helpful the applied relaxation was when
treating clients with sleep problems, anxiety disorders, and daily stress. Since
the 1990’s, I have integrated mindfulness and relaxation practices into my
clinical work, supervision, and teaching. At the time, I could not predict which
practice would be most helpful for improving mental health — whether in clients,
the general population, or athletes.

When I began working with competitive athletes in the early 1990s, I observed
that many experienced anxiety, nervousness, and physical tension before
competitions. When we practiced brief relaxation exercises, athletes often
expressed appreciation for the peacefulness they felt in their bodies afterward.
Nevertheless, I also noticed that many athletes struggled with deeply-rooted,
rigid behaviors. For instance, when we practiced alternative and new goal-
setting strategies, some athletes found it strenuous to think and act in more
flexible ways.

Over the past three decades, I have reflected on differences and similarities
among practices and applications emerging from cognitive behavioral therapy
(CBT), sport psychology (SP), mindfulness, and acceptance and commitment
therapy (ACT). One challenge I have encountered is the lack of precise, detailed
descriptions of the mindfulness exercises used in SP research. Traditional SP
practices are commonly blended with exercises from CBT, mindfulness, and
ACT in research and in sport settings. This fusion of practices can make it
difficult to determine which practices and interventions are most helpful for
athletes (Brown & Fletcher, 2017; Lange-Smith et al., 2023; Williamson et al.,
2022)

By writing this thesis, I aimed to deepen my understanding of mindfulness,
psychological flexibility, and mental health among athletes.

Tallberg
June, 2026
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INTRODUCTION

“I just did what I enjoyed doing, I
kept on playing hockey.”

-Borje Salming

The legendary ice hockey player Borje Salming, also known as “The King,” sat
next to me. I felt nervous at the start of the interview. I asked him whether he
had experienced nervousness before a competition. Without the slightest
hesitation, he responded: “No, I have never been nervous before a competition,
but I have been nervous before giving a speech.” My initial nervousness gave
way to curiosity, and I continued by asking whether he had practiced any mental
training during his career. He promptly answered “no.” I then asked how he had
been coping with disturbing feelings and thoughts before, during, and after the
competition. Borje replied, “I just did what I enjoyed doing; I kept on playing
hockey.”

Today, over fifty years after Borje Salming began his international ice hockey
career in Toronto, numerous mental programs and practices have been
developed for athletes. Historically, methods and mental practices in Sport
Psychology (SP) have been based on clinical research and often drawn from
Cognitive Behavioral Therapy (CBT). At the commencement of SP, many
practices were drawn from a reductionist paradigm with the intention of
changing athletes’ inner sensations. Later, the focus shifted to include process
and contextual approaches, adding acceptance and observations of inner
reactions. Previous research on mindfulness and acceptance has indicated
improved psychological flexibility and enhanced well-being and sport
performance (Baltzell, 2016; Birrer et al., 2012; Foster & Chow, 2020; Gardner
& Moore, 2004; Gross et al., 2018).

Despite the implementation of various mindfulness programs in sports contexts
for almost four decades, little is known about how, and whether, specific
mindfulness practices work. It has been argued that there is room for
improvement in research to advance knowledge of mindfulness and mental
health in sport settings (Baltzell, 2016; Birrer et al., 2023). However, research
indicates that competitive athletes often avoid seeking help for mental health
issues, citing reasons such as dual careers, living away from home, reluctance to
disclose problems to teammates, and lack of time for recovery (Czyz et al., 2013;
Reichert, 2012). Therefore, when aiming to bridge the gap between the sport
context and mental health issues, it is vital to approach athletes in their own
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athletic context when conducting research. It is particularly important to
increase understanding of athletes’ mental health early in their careers, before
negative symptoms manifest. By studying mindfulness among student-athletes,
we may learn how mindfulness works early in competitive athletes’ careers.

Theoretical Framework

The theoretical framework and research context incorporated in this thesis are
linked to third-wave CBT and SP. The overall framework is connected to
investigating mindfulness and psychological flexibility, with an emphasis on
anxiety symptoms, sleep problems, and quality of life (QoL) among competitive
athletes. Central to the third wave of SP is a process- and context-oriented
perspective on how athletes can pay attention, stay focused, and act in line with
their goals despite present-moment inner discomfort. Conscious awareness in
the present moment may be linked to how athletes cope with inner sensations
and handle tough situations amid rigorous training, competition, and academic
work.

Integration of CBT in Sport Psychology

The field of SP has progressed considerably over the past hundred years. In the
1920s, the main foci in SP were intelligence testing and experimental methods.
In the 1970s, the focus was on incorporating practices that emphasize modifying
behaviors through relaxation, breathing, self-talk, goal-setting, visualization,
and pre-performance routines (Gropel & Mesagno, 2019; Réthlin et al., 2016;
Weinberg & Gould, 2023). One popular intervention technique at that time was
Psychological Skills Training (PST), which was associated with a behaviorist
perspective in psychology (Whelan et al., 1991). The single practices in PST have
been used separately or together in programs aimed at reducing disturbing
inner sensations and improving performance. This era is commonly called the
first wave of CBT and in SP. During the 1980s, the second wave of CBT was
developed, which included cognitive restructuring (= alternative thinking) to
create alternative emotions and behaviors. Over the past three decades, third-
wave CBT has become increasingly popular. The third wave of CBT incorporates
methods from acceptance and commitment therapy (ACT; Hayes et al., 2004),
mindfulness-based cognitive therapy (MBCT; Segal et al., 2012; Teasdale,
2022), and dialectical behavioral therapy (DBT; Linehan, 1993). These three
approaches emphasize process-based interventions (Hayes & Hofmann, 2017),
target mindfulness, acceptance, attention, values, and metacognitions (Hayes et
al., 2011). A general purpose with practices from the third wave of CBT is the
intention to observe and be exposed to inner sensations, rather than
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suppressing, avoiding, or changing them (McArdle & Moore, 2012; Strunk et al.,
2022; Turner et al., 2020). Methods taken from the third wave of CBT have been
criticized in at least two meta-analyses for a lack of evidence in clinical contexts
(Hedman-Lagerlof et al., 2018; Ost, 2008, 2014) and for a lack of substantial
evidence in sport contexts (Birrer et al., 2023).

The first and second waves of CBT have been scrutinized in studies for their
potential to promote emotional avoidance (Clark et al., 1991; Hardy et al., 2018;
Lane et al., 2001; Wegner, 1994). For instance, Gardner and Moore (2004)
claimed that the evidence for PST was incongruous and that revised scientific
standpoints could be improved and refined in competitive athletic contexts.
Furthermore, these two waves have faced criticism for their similar approaches,
which may not align with the multifaceted nature of athletic contexts,
underscoring the necessity for tailored, personalized strategies (Andersen &
Williams, 1988; Fletcher & Sarkar, 2012; Gill, 2000; Robazza et al., 2022).
Critics of second-wave strategies often point out a lack of connection to sports
settings and the overlooking of critical aspects such as mental toughness and
emotional control for athletes' overall health and performance (Didymis, 2018;
Slimani et al., 2016; Weinberg & Gould, 2023).

Briefly, over time, SP has been influenced by the three waves in CBT, each with
its strengths and limitations. One purpose of this thesis is to investigate and
compare the effectiveness of one relaxation practice from the first and second
wave with one practice from the third wave, body scan, emerging from
mindfulness.

Mindfulness

“All that is important is this one moment in
movement. Make the moment important, vital,
and worth living. Do not let it slip away
unnoticed and unused.”

-Martha Graham
Dancer and choreographer

The word mindfulness is emerging from the Pali language (the language in
which the first Buddhist texts were written) and a fusion of "sati" (awareness)
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or “satipatthana,” and "sampajana" (circumspection), which involves aspects
of awareness and retention (Germer, 2005; Shapiro, 2009). Mindfulness has
also been emphasized in the four pillars of conscious presence: the body, the
mind, the emotions, and mental objects (Analayo, 2003). For several
generations, mindfulness was closely linked to rituals and spiritual beliefs, and
was included as one of the seven parts of the Buddhist path to enlightenment,
the Eightfold Path. Gradually, practices from Buddhist traditions have been
assimilated into Western cultures and blended with various mindfulness
programs and practices across contexts.

Mindfulness, as a practice, has its roots in a 2500-year-old Buddhist
meditation practice (Gethin, 2011; Van Gordon et al., 2015). In Buddhist
practice, mindfulness is used as an exercise to observe feelings, thoughts, and
bodily sensations without judging them (Gethin, 2011; Kabat-Zinn, 2011;
Sujato, 2011; Van Dam et al., 2018).

Definitions and Conceptualizations of Mindfulness

According to Kabat-Zinn (2009, p. 4), mindfulness is defined as “paying
attention in a particular way, on purpose, in the present moment, and non-
judgmentally to the unfolding of experience moment by moment.” Kabat-Zinn's
interest in meditation and mindfulness is influenced by Eastern philosophy,
including that of Thich Nhat Hanh and the Dalai Lama. Common core
components of mindfulness are acceptance, openness, and paying attention to
internal reactions. These components are often highlighted and described as
helpful in sport contexts (Bishop et al., 2004; Levin et al., 2014).

Mindfulness interventions and meditations include a broad range of practices.
Old Buddhist meditations such as Vipassana meditation (cultivating
understanding and deep awareness of reality by observing inner sensations non-
reactively), Zen meditation, and sitting and walking meditation in silence,
focusing on awareness in the moment through breathing (Hart, 2011).

Mindfulness is both a mental state and a skill that can be enhanced through
regular practice and meditation, promoting acceptance and self-regulation of
attention, focus on momentary mental processes and states (Bishop et al., 2004;
Doron et al., 2020). Popular mindfulness practices include, for example, body
scan, mindful meditation, mindful breathing, mindful observation, mindful
yoga, and mindfulness-based stress reduction in groups (MBSR; Kabat-Zinn,
2013).
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Kabat-Zinn's definition of mindfulness has faced some criticism, particularly
regarding the apparent tension between maintaining focused attention and
remaining open to other experiences simultaneously (Bishop et al., 2004;
Brown & Ryan, 2004). In response, several alternative definitions have been
proposed. For example, Brown and Ryan (2004) define mindfulness as open,
receptive attention to and awareness of what is occurring in the present
moment. Another definition of mindfulness is linked to a receptive field of
awareness and attention that includes an open state directed towards thoughts,
emotions, and memories experienced in the present moment (Jha et al., 2007).
Mindfulness and its link to memory are often described as a particular quality
of awareness or attention in Buddhist practice, eventually leading to
detachment from inner sensations (Fisher et al., 2022; Germer, 2005; Van
Gordon et al., 2015). A common theme among all definitions of mindfulness
above is full engagement and openness in the present moment.

By practicing mindfulness and focusing on awareness in the present moment,
athletes are encouraged to cultivate a non-judgmental attitude toward inner
sensations, allowing them to respond to stress and anxiety while performing
with a kind intention, so as not to be overwhelmed by emotions. One indirect
purpose of practicing mindfulness in sports settings is to foster psychological
flexibility and help athletes remain focused while performing and acting in their
valued directions.

There are some similarities and distinctions between mindfulness and
psychological flexibility. Both emphasize being present in the moment and
accepting inner sensations, and both perspectives are often integrated in
research with athletes. Psychological flexibility emphasizes value-driven actions
despite discomfort and focuses on goal-oriented behavior. In contrast,
mindfulness is primarily about non-reactive observation. However, when
aiming to learn how to enhance psychological flexibility (including the core
process called Present Moment in ACT), mindfulness practices are trained.
Through exercises in observing outer and inner responses, the aim is to improve
the ability to act on purpose in the present moment.

In summary, mindfulness is an awareness that arises from consciously and
nonjudgmentally being present in the moment. Originating from Buddhist
traditions, it focuses on attention, awareness, and acceptance. While practices
like meditation, body scan, and mindful yoga may develop this skill, modern
definitions have expanded to emphasize openness and full engagement with the
present moment (Kabat-Zinn, 2003). Mindfulness has been integrated into
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many structured programs aimed at improving mental health and psychological
flexibility among people in general, including athletes.

Mindfulness Research

Since the 1980s, mindfulness has been extensively investigated and applied in
treatments for depression, anxiety, and stress-related disorders. The field has
grown significantly, with over 16,500 mindfulness-related studies published
between 1966 and 2021, and an annual growth rate of 23.5% in the last decade
(Baminiwatta & Solangaarachchi, 2021). Mindfulness research linked to sports
has increased rapidly during the last decade (Birrer et al., 2023).

Mindfulness and acceptance-based interventions and programs are often
utilized in sport contexts to help athletes accept and regulate emotions (Gardner
& Moore, 2017; Gross et al.,, 2018; Petterson & Olson, 2017). The aim of
improving acceptance through mindfulness practice is to determine, with
increased awareness, which internal sensations merit a response (Baltzell,
2016). There is increasing evidence supporting the benefits of mindfulness for
athletes (Baltzell, 2016; Birrer et al., 2012; Foster & Chow, 2020). For instance,
a recent meta-analysis by Wang et al (2023) revealed that mindfulness
interventions significantly improve athletic performance and mindfulness-
related psychological outcomes. Nevertheless, questions remain about the
effectiveness of specific mindfulness practices and the aspects of mindfulness
that may affect competitive athletes’ mental health.

Despite the increased popularity and expansion of mindfulness research, critical
perspectives on mindfulness remain underrepresented (Gibb et al.,, 2022;
Gunderson, 2016; Van Dam et al., 2018). The lack of critical evaluation of
mindfulness also extends to the sports context, where the efficacy of
mindfulness-based programs and interventions is often assumed rather than
rigorously tested (Birrer et al., 2023; Rothlin et al., 2020; Zadeh et al., 2019).

Mindfulness and Athletes

Mindfulness was initiated in sport settings in the 1970s by Hickman, who
introduced meditation practices among athletes (Hickman et al., 1977). Later,
from the 1980s onwards, Kabat-Zinn was at the forefront in integrating
mindfulness in sport contexts. Kabat-Zinn (1985) conducted mindfulness
research, including with competitive rowers, which led to their improved
performance. The first article with mindfulness and acceptance in sport contexts
was published in 2004 (Gardner & Moore, 2004). Mindfulness has been
included in several models for athletic performance. For instance, Birrer and co-
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authors (2012) developed a model that integrates traditional practices such as
relaxation, visualization, and self-talk, visualization with mindfulness, placing
mindfulness as a meta-cognitive skill that may influence psychological
functioning. Their model emphasizes the necessity of clarifying both the
conceptual and applied dimensions of mindfulness in sport contexts. Since
Birrer and Morgan’s model overlaps with traditional practices in SP, the
effectiveness of specific mindfulness practices warrants further investigation to
identify their unique contributions.

There is some evidence for mindfulness and enhanced endurance tasks among
runners, rowers, swimmers, and golfers (Bernier et al., 2014; Jones et al.,
2020; Lasnier & Durand-Bush, 2022; Thompson et al., 2011). In a quasi-
experimental eight-week intervention study (n = 6 swimmers, Mage = 20),
Mardon et al. (2016) examined attention and performance. The study
demonstrated substantial improvements in mindfulness for three of the six
swimmers. Two swimmers showed a small increase in mindfulness, and one
swimmer showed no improvement. Most swimmers in the study improved
their performance times, and five swimmers improved their self-rated
performance. There is evidence that athletes in both individual and team
sports benefit from mindfulness practice during performance (Doron et al.,
2020; Gross et al., 2018; Tingaz & Altun, 2025). One assumption might be that
the ability to pay attention in the present moment and act with awareness is
particularly significant in sports, where athletes must be alert and react rapidly
during competition (Baltzell, 2016; Josefsson et al., 2019; Noetel et al., 2021).
For example, research including student-athletes has confirmed the benefits of
mindfulness interventions in improving performance in sports such as
shooting and tennis (John et al., 2011; Wu et al., 2021). Wu et al. (2021)
explored the relationships among mindfulness, psychological skills, and
mental toughness in a cross-sectional study of 101 college athletes. The results
indicated an association between mindfulness, psychological skills, and mental
toughness. However, some limitations include a small sample size, the absence
of alongitudinal design, and the inability to infer causal relationships due to
the study’s cross-sectional design.

In previous studies of basketball players, a combination of mindfulness,
competitive experience, and free-throw skill was found to be important for
predicting free-throw percentage and for regulating pressure during
competition (Gooding & Gardner, 2009; Wolch et al., 2021). The combination
of the three variables (mindfulness, competitive experience, and skill) proved
to be more important for a successful for the skill free-throw percentage than
the length of the pre-shot routine (Gooding & Gardner, 2009).
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Research in the past two decades has explored how mindfulness impacts athletic
performance, emotion regulation, and psychological well-being (Tingaz & Altun,
2025). Studies have supported the role of mindfulness in improving emotion
regulation, reducing burnout, and increasing focus under pressure (Baltzell et
al.,, 2014; Creswell, 2014; Zhang et al.,, 2021). For instance, neuroimaging
research indicates that mindfulness may enhance the function and activity of the
insula and other brain regions critical for interoception and emotional
regulation (Malinowski, 2013; Nien et al., 2020; Tang et al., 2015; Young et al.,
2018; Zeidan et al., 2010). Unfortunately, there remains a lack of mindfulness
research in sports contexts and neuropsychology, despite some attempts to
advance this area through neurofeedback (Crivelli et al., 2019).

Efforts to adapt mindfulness to athletic settings have led to the development of
several mindfulness programs for athletes, including MBSR for athletes,
Mindfulness-Acceptance-Commitment (MAC), and Mindful Sport Performance
Enhancement (MSPE).

MBSR (Mindfulness-Based Stress Reduction)

Originally developed by Kabat-Zinn in clinical settings, the eight-week MBSR
program incorporates seven core attitudes: non-judging, patience, beginner’s
mind, trust, non-striving, acceptance, and letting go (Kabat-Zinn, 2009). These
seven attitudes were later expanded to include generosity and gratitude. Over
time, these foundational attitudes have been adapted to various contexts,
including mindfulness programs in sport contexts. The program includes
various exercises, for example, yoga, body scan, sitting, and walking meditation
(Kaufman et al., 2009). Sometimes, a combination of all MBSR practices is
included in research among athletes, and other times, just one or two practices
from the MBSR program are included. MBSR is widely used to manage stress
and anxiety and to improve focus in athletic populations (Birrer et al., 2012;
Drebeen et al., 2013). Studies have implemented both the full program and
individual practices, such as body scans and mindful breathing, with various
outcomes (Grossman et al., 2004; Perry et al., 2017).

MAC (Mindfulness-Acceptance-Commitment)

The MAC program combines seven steps of Acceptance and Commitment
Therapy (ACT), mindfulness, and MBCT (Gardner & Moore, 2007). The
program aims to improve psychological flexibility, emotional regulation, and
performance by fostering acceptance of internal experiences while maintaining
goal-directed behavior (Gardner & Moore, 2017; Gross et al., 2018; Hasker,
2010). The MAC programs have proven significant improvements in subjective
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and psychological mental health among athletes (n = 18, Mage = 32.5, Macdougall
et al., 2019). However, the same study did not show any effect on experiential
acceptance and social mental health.

MSPE (Mindful Sport Performance Enhancement)

MSPE blends mindfulness and acceptance strategies tailored for athletic
performance. Kaufman et al. (2019) developed a four-week mindfulness
program for athletes. The purpose of the program, which includes four sessions
with various mindfulness practices and discussions, is to enhance athletes’
enjoyment and increase performance (Kaufman et al., 2019). Sessions are
typically 2.5 to 3 hours and include practices such as sitting meditation, mindful
breathing, walking meditation, body scan, and yoga. MSPE has been shown to
reduce anxiety and enhance mindfulness in athletes (De Petrillo et al., 2009).

While differing in structure, all three programs described above emphasize
awareness, acceptance, and present-moment focus (Gardner & Moore, 2017;
Kaufman et al., 2019). One popular practice included in these mindfulness
programs is the body scan. Key constructs like mindfulness, acceptance, and
psychological flexibility are included in the three programs MBSR, MAC, and
MSPE, which may create an overlap between programs. Moreover, many
mindfulness practices used in athletic programs may have limited ecological
validity, as they were developed in clinical settings.

Gaps in Mindfulness Research

Despite promising results in mindfulness research, several limitations persist.
For example, many studies suffer from small sample sizes, vague descriptions of
interventions, and a lack of longitudinal or randomized controlled trials. The
low ecological validity of sport-specific measures designed for -clinical
populations also undermines their relevance in sport contexts. Furthermore,
while mindfulness is often associated with improved psychological flexibility
and attentional control, it remains unclear which specific mindfulness practices
and components drive these effects (Birrer et al., 2023; Li et al., 2022).

Student-athletes are frequently exposed to dual demands and many physical
and emotional contexts that require high levels of focus, emotional resilience,
and emotional regulation (Sisjord & Sorensen, 2018; Sorkkila et al., 2020).
Research suggests that mindfulness training can benefit athletes’ mental health,
but more rigorous longitudinal investigations across diverse sports contexts are
needed (Birrer et al., 2023; Gardner & Moore, 2007; Gross et al., 2018).
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Conclusion

Mindfulness involves intentionally focusing attention on the present moment in
a non-judgmental and accepting way. For athletes, this could mean the ability
to remain focused during competition, manage performance-related anxiety
and stress, and recover effectively from setbacks. Programs like MBSR, MAC,
and MSPE have shown benefits in athletic contexts, yet their origins in clinical
settings pose empirical weaknesses in transferability and ecological validity.

While the need for more targeted research is clarified, it also becomes relevant
to broaden the perspective beyond mindfulness as a practice alone. A related
and increasingly popular area in sport contexts is psychological flexibility, which
can offer athletes additional tools to deal with performance anxiety,
nervousness, and challenging competitions. From here, it is therefore natural to
delve deeper into how psychological flexibility may contribute to sustainable
performance and well-being in sports.

Psychological Flexibility

Psychological flexibility (i.e., the ability to act in line with one's goals and values,
even when experiencing inner sensations of discomfort) is a central concept in
Acceptance and Commitment Therapy (ACT) and has its origins in behavior
therapy. It emphasizes adapting one’s behavior to chosen values while
maintaining present-moment awareness (Association for Contextual Behavior
Science, 2023). Hayes et al. (2011) define psychological flexibility as the capacity
to identify and overcome barriers to change and to take responsibility for one’s
well-being. This latter definition has faced significant criticism over the last
decade for its vagueness in operationalizing the concept, leading to
inconsistencies in research outcomes (Levin et al., 2014; O’Donohue, 2023;
Stockton et al., 2019). One meta-analysis examined 12 studies conducted
between 2006 and 2015 and identified methodological limitations and a narrow
focus on specific processes of change associated with psychological flexibility
(Stockton et al., 2019). Some researchers argue that psychological flexibility
overlaps with other established constructs, such as mindfulness, acceptance,
and cognitive flexibility, raising questions about its uniqueness (Levin et al.,
2018; Moore & Malinowski, 2009). One connection between psychological
flexibility and mindfulness is the intention to strengthen psychological flexibility
by helping the athlete observe thoughts and feelings in the present moment
without identifying with them (i.e., the core process of defusion described in the
next section) and to increase tolerance for discomfort, thereby reducing
behaviors linked to emotional avoidance. Another similarity between
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psychological flexibility and mindfulness is staying focused in the present
moment rather than ruminating over past mistakes or worrying about the
future. One purpose of mindfulness training is to practice accepting that we
sometimes ruminate. Acceptance aligns with increased perspective-taking,
greater psychological flexibility, and the practice of defusing from our thoughts.

Core Processes of Psychological Flexibility

The ACT model comprises six interrelated core processes that collectively aim
to enhance psychological flexibility. These processes are grouped into two
categories: behavioral processes (values and committed actions) and
commitment processes (acceptance, contact with the present moment, defusion,
and self-as-context). Although these processes work together to reduce
experiential avoidance and foster adaptive behavior, they are often intertwined,
making it challenging to identify their individual contributions.

Values are what are meaningful and important to an individual, both in sports
and in life beyond athletics. Values can therefore be like triggers for motivation
(Plumb et al., 2009). For athletes, values may include approaching training and
competition with enjoyment, satisfaction, and a sense of purpose (Hut et al.,
2021, 2023; Kim et al., 2020; Puri & Sood, 2018). Values serve as a foundation
for committed action, encouraging athletes to align their behavior with personal
goals and aspirations (Hayes et al., 2011).

Committed action involves engaging in purposeful, value-driven behaviors,
even in the presence of challenges or setbacks. For athletes, this could mean
maintaining focus during training, competition, and personal endeavors despite
adversity.

Acceptance is an alternative to experiential avoidance and involves actively
embracing inner experiences, such as thoughts and emotions, without
attempting to change or suppress them (Flaxman et al., 2023; Gardner & Moore,
2017; Hayes & Wilson, 2003). In competitive sports, acceptance enables athletes
to acknowledge performance-related stress or anxiety without allowing these
experiences to hinder their performance (Baltzell et al., 2016; Lundgren et al.,
2021).

Contact with the present moment, often associated with mindfulness
practice, refers to maintaining conscious awareness of the current situation. In
sports, this process involves directing attention to relevant stimuli and acting
deliberately during training and competition (Biihlmayer et al., 2017; Thienot et
al., 2014). Mindfulness practices may help athletes build awareness of their
emotions and thoughts rather than striving to avoid, suppress, neglect, or
change them, thereby eventually enhancing focus and performance.
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Defusion involves the ability to create distance from one’s thoughts and
emotions and to practice observing them as mental events rather than absolute
truths or commands when aiming to act more in line with what is important in
the present moment (Hayes et al., 2006). An athlete may shift from “I must not
fail” (= fusion, when the athlete interprets the thought as being a truth) to “I am
noticing that I have a thought about failure.” Defusion techniques may create
cognitive distance, allowing individuals to respond more adaptively and in line
with their values, potentially improving performance (Hayes et al., 2006, 2011;
Twohig, 2012).

Self-as-context is divided into three aspects: the observing self, the
transcendent self, and the conceptual self (Hayes, 2016). The observing self
refers to the ability to observe one’s inner experiences (e.g., thoughts, emotions,
and physical sensations) from a perspective-taking stance without identifying
with them. Rather than defining oneself by transient experiences, this process
fosters an ongoing sense of self that remains stable over time, which is linked to
the transcendent self (Flaxman et al., 2023). For example, athletes can perceive
themselves as observers of their performance across different life stages,
reducing the influence of negative thoughts on their identity. The opposite of
self-as-context is the conceptualized self, which can be understood through how
we describe ourselves and the stories we create about how we should behave
towards ourselves and others. Herein is also the self-image linked to
performance-based values when training and competing.

In brief, psychological flexibility encompasses the ability to act in line with one’s
goals and values, even when experiencing inner sensations of discomfort. This
ability is not about getting rid of discomfort but about functioning despite it. The
intention in ACT is to reinforce perspective-taking abilities and enhance
acceptance and mindfulness skills by cultivating a sound distance from inner
sensations while acting in accordance with important personal values.

Challenges in Research

Despite research indicating that low levels of psychological flexibility are
associated with reduced well-being and increased emotional exhaustion among
athletes (Chang et al., 2018; Haraldsen et al., 2020), it remains unclear which
core processes of psychological flexibility are most important for athletes.
Linked to previous outcomes, we must bear in mind that dimensions of
describing and observing are included in both mindfulness and psychological
flexibility. While the six core processes aim to promote psychological flexibility,
they often overlap with aspects of mindfulness, complicating the identification
of distinct important mediators. Mindfulness practices involve observing inner
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experiences (contact with the present moment), which inherently align with the
core processes of acceptance and defusion. Practices included in ACT share
common exercises with many mindfulness programs, such as practicing
breathing techniques, body scan, and acceptance. Therefore, it may be difficult
to be certain of which core processes of psychological flexibility and aspects of
mindfulness are most helpful for athletes.

Developing Sport-Specific Measures for Psychological Flexibility
Psychological constructs, such as conscientiousness from the Big Five
personality traits, have proven useful for predicting outcomes such as well-being
and life satisfaction (Matthews et al., 2003; Steel et al., 2008). However, these
general constructs often lack applicability in the multifaceted context of sports.
Therefore, psychometric development of sport-specific scales is needed.

Psychological flexibility is critical for thriving under pressure, yet evidence
linking its six core processes to athletes’ mental health and athletic performance
remains limited, necessitating further psychometric investigation.
Psychological flexibility may vary across contexts, underscoring the need to
tailor measures to specific populations (Gregg et al., 2007). While psychological
flexibility is often applied in sports psychology, most research and psychometric
developments have been conducted in non-athletic populations, such as
students, job performance, social workers, and adolescents (A-Tjak et al., 2015;
Brinkborg et al., 2011; Gloster et al., 2020; Wang et al., 2023). This reliance on
present-specific measures poses a significant limitation in assessing and
promoting psychological flexibility among athletes. For example, athletes may
demonstrate flexibility in academic settings but struggle in competitive sports
due to performance anxiety or experiential avoidance (Zhang et al., 2016).
Context-specific measures have stronger associations with functional outcomes
(Bond et al., 2013), as demonstrated in other domains, such as workplace
settings and chronic pain management (McCracken et al., 2004). In sports, the
Values, Acceptance, and Mindfulness Scale (VAMS) for ice hockey partially
addresses this need by focusing on mindfulness, acceptance, and values, with
acceptable internal consistency (Cronbach’s a = 0.76; Lundgren et al., 2018).
VAMS was developed after the studies included in this thesis began.

One popular questionnaire used to investigate psychological flexibility in
research is the Acceptance and Action Questionnaire (AAQ and AAQ-II). AAQ-
II has been criticized in research primarily for issues related to validity,
reliability, and construct specificity, with claims that these measures assess
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general distress or neuroticism rather than psychological inflexibility (Bond et
al., 2011; Rochefort et al., 2018; Wolgast, 2014). Furthermore, the absence of
subscales for ACT’s six core processes raises concerns about the consistency of
interventions aimed at enhancing psychological flexibility (O’Donohue, 2023).

Mindfulness measures face the same scrutiny as psychological flexibility
measures. Tools like the Mindful Attention and Awareness Scale (MAAS)
(Brown & Ryan, 2003) have been criticized for their one-dimensional structure
and for failing to capture additional aspects of mindfulness, such as acceptance
and non-judgment (Baer et al., 2006). Therefore, many researchers prefer
multidimensional tools like the Five Facet Mindfulness Questionnaire (FFMQ)
(Chambers et al., 2009). FFMQ has been validated in Sweden but not among
athletes (Lilja et al., 2011, 2020). Identifying which aspects of mindfulness
contribute most to athletes’ mental health is still a challenge in research. For
example, an MSPE intervention with archers found significant increases in
overall mindfulness traits and the specific dimension of describing experiences
(Kaufman et al., 2019). However, there is still a lack of mindfulness scales
developed in sports contexts.

The conceptual overlap among processes and constructs, as well as the absence
of valid sport-specific measures, presents significant challenges for research in
athletic contexts (O’Donohue, 2023). Overall, the development of sport-specific
psychological measures is essential for accurately assessing and understanding
athletes’ mental health and performance. While practices linked to
psychological flexibility and mindfulness show some promise, their theoretical
and empirical foundations require refinement and validation in sport settings.
Addressing limitations in existing measures and creating scientifically robust,
contextually validated, and appropriate measures will hopefully enhance the
quality of sport-specific measures. Linked to the need to develop a sport-specific
scale for psychological flexibility is the basic assumption that increased
psychological flexibility and reduced emotional avoidance lead to improved
mental health in athletes. To better understand whether this assumption holds
among Swedish competitive athletes, further investigation is warranted.

Mental Health and Quality of Life (QoL)

Mental health encompasses various dimensions and is often defined as a state
in which individuals realize their potential, cope effectively with life’s stressors,
engage in productive work, and contribute to their community (WHO, 2004).
This definition emphasizes that mental health extends beyond the absence of
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psychological disorders, aligning with broader constructs such as life
satisfaction, positive self-perception, and a sense of meaning and purpose
(Keyes, 2002; Ryff, 2018; Seligman & Csikszentmihalyi, 2000).

Mental health is closely linked to QoL. There is no uniform definition of QoL in
research — the closest we get is probably the WHO's definition: “an individual’s
perception of their position in life in the context of the culture and value systems
in which they live, and in relation to their goals, expectations, standards and
concerns (1995, p. 1403)”. While this definition is widely used in clinical and
medical contexts, it may not fully align with the multifaceted nature of sport.
The problematic definitions of QoL and the distinction from well-being are
debatable and are further highlighted in a meta-analysis by Haraldstad et al.
(2019). The Brunnsviken Brief Quality of Life Scale (BBQ) used in Studies I and
III meets this definition very well, and has been applied when using material
collected with another recognized QoL scale, QOLI (Frisch et al., 1992).

Quality of Life and Athletes

During the last decade, athletic organizations and researchers have increasingly
focused on athletes’ mental health (Kiittel & Larsen, 2020; Lundqvist et al.,
2024; Zhang et al., 2021). For example, the International Olympic Committee
(Gouttebarge et al., 2021) has emphasized the importance of considering mental
health as equally significant as physical health for athletes. The concept of
mental health often involves both positive factors (e.g., QoL) and negative ones
(e.g., stress, mental disorders) (Delfin et al., 2022; Lundqvist et al., 2023;
Lundqvist et al., 2024).

Negative factors for athletes in general could include, for instance, dual
demands and experiences of overload, making it difficult to maintain a
sustainable QoL (Davis et al., 2019; Thompson et al., 2022). In the case of
younger athletes, such as student-athletes, they may occasionally be vulnerable
and at risk of developing mental health issues, such as anxiety, depression, and
social isolation (Gouttebarge et al., 2019; Lundqvist et al., 2023; Moesch et al.,
2018; Reardon et al., 2019). Although if reinforced, social relationships and the
capacity to engage in meaningful activities could have a positive effect on
athletes’ QoL. On the other hand, stressors specific to the athletic environment,
such as social isolation, injuries, performance anxiety, and intensive training
schedules, may negatively impact QoL. Properly balanced training and recovery
are important for competitive athletes when coping with dual demands;
otherwise, negative symptoms such as stress and fatigue may develop, which
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could cause sleep problems and anxiety (Kiittel & Larsen, 2020; Li et al., 2022;
Madigan, 2021; Stambulova et al., 2021; Thompson et al., 2022).

Common Symptoms in Athletes
Mental health and QoL are usually reciprocally interrelated to various
symptoms among athletes. Student-athletes frequently feel pressure to
maintain physical strength and health while adapting to social and academic
expectations and demands among peers.

Anxiety Symptoms

Anxiety is the most common mental health disorder among adolescents, often
preceding major depressive disorder (Evanger et al., 2025; Lonfeldt et al., 2017;
Rice et al., 2016). Research indicates that the prevalence of anxiety among
athletes mirrors that of the general population (Bandelow et al., 2015; Reardon
et al., 2021). Specifically, studies report the prevalence of obsessive-compulsive
disorder (OCD) at 5.2% (Cromer et al., 2017), panic disorder at 4.5%,
generalized anxiety disorder at 6%, and social anxiety at 14.7% among athletes
(Gulliver et al., 2015). The intense demands of competitive sports and the
balance of dual careers can serve as significant triggers for anxiety (Cromer et
al., 2017; Drew et al., 2019; Kiittel et al., 2020; Linnér et al., 2022; Nyhus Hagum
et al., 2022). Risk factors associated with heightened anxiety symptoms in
athletes are, for instance, younger age, career dissatisfaction, injury, and female
sex (Drew et al., 2019; Reardon et al., 2021). Anxiety frequently manifests as
intense feelings of fear, worry, or discomfort, which may escalate into panic or
depression (Beable, 2024; Edwards et al., 2022; Gorczynski et al., 2017; Hayes-
Skelton & Eustis, 2020). For instance, aversive physical symptoms during a
panic attack can impair cognitive functioning, making it difficult to think clearly
(Hayes-Skelton & Eustis, 2020; Putukian & Yeates, 2023). Being focused and
thinking clearly are especially important when competing; otherwise,
performance may suffer.

Student-athletes often face performance-related expectations that may
contribute to their performance anxiety (Morris & Kavussanu, 2009; Ryan et al.,
2018). High anxiety levels during competition can disrupt focus and attention,
leading to impaired performance as attention shifts inward rather than outward
(Eysenck et al., 2007). For example, in shooting sports, athletes must direct their
focus on the target while managing distracting thoughts (Eskerin et al., 2022;
Solberg et al., 1996). Excessive focus on negative thoughts, feelings, bodily
sensations, and anxiety can undermine performance outcomes (Fletcher &
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Sarkar, 2012; Wilson et al., 2009). Anxiety symptoms can also lead to
maladaptive behaviors, such as compulsively checking equipment (e.g., skis,
clothes, or shoes). While these behaviors may temporarily reduce anxiety, they
are time-consuming and counterproductive, disrupting both training and
competition (Cromer et al.,, 2017). Measures of anxiety were applied as a
screening in Studies I and II.

Earlier research indicates evidence of comorbidity between anxiety symptoms
and sleep problems among athletes (Biggins et al., 2021; Karyotaki et al., 2022;
Leduc et al., 2022; Strohle, 2019). Therefore, it is of interest in Study II to
investigate both anxiety symptoms and sleep problems among Swedish student-
athletes.

Sleep Problems

To be diagnosed with insomnia, sleep difficulties must cause significant worry,
anxiety, or impairments in daily functioning, such as social activities, work, or
education (APA, 2013). Sleep problems encompass a variety of conditions that
can negatively impact mental health, QoL, and overall daily performance (Bird
et al,, 2017; Ghebreyesus, 2019). For example, poor sleep quality among
university students has been strongly linked to increased levels of anxiety,
stress, and depression (Zochil & Thorsteinsson, 2018).

A Swedish cross-sectional study involving 937 adolescents (15-16 years) found
that 11% reported sleep difficulties, while 55% slept less than the recommended
eight hours per night (Jakobsson et al., 2019). Similarly, a Swedish cohort study
of approximately 40,000 teenagers (aged 12-19) showed that adolescents with
sleep problems were at a higher risk of academic failure, such as failing at least
one subject during the school year (Titova et al., 2015).

Research has shown that student-athletes are more prone to sleep disturbances
due to their irregular sleep patterns (Hrozanova et al., 2019; Leduc et al., 2022;
Mabh et al., 2018; Silva et al., 2016; Stracciolini et al., 2021). A National Collegiate
Athletic Association study revealed that over 50% of college athletes in the USA
reported insufficient sleep (Bracken, 2012; Riegler et al.,, 2021). Sleep
disturbances may occur during intense training periods, particularly when
training and competitions are scheduled late at night or early in the morning
(Bonnar et al., 2018; Fullagar et al., 2015; Meeusen et al., 2013). Other factors
such as homework, social media use, and unsupervised smartphone use in bed
can further disrupt sleep (Bartel et al., 2015; Chen et al., 2016). Competing late
in the evening is also a risk factor, as physiological arousal may remain elevated
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for several hours post-competition, delaying sleep onset (Dunican & Walsh,
2021; Gupta et al., 2017).

Intense physical activity may lead to muscle soreness and discomfort, making it
challenging to fall or stay asleep. Furthermore, dissatisfaction with competition
could lead to rumination, reinforcing negative thought patterns and worsening
sleep problems (Gerber et al., 2022). Worrying about inadequate rest regularly
intensifies sleep problems, creating a vicious cycle of anxiety and sleep
disturbances (Danielsson et al., 2016; Gerber et al., 2022; Stambulova et al.,
2015; Thompson et al., 2022; Van Rens et al., 2019). Such worry can reinforce
and perpetuate both anxiety and sleep-related issues (Norell-Clarke et al., 2014;
Patel et al., 2010) and can cause negative sleep confidence, a term used to
describe low confidence in the ability to fall asleep or sleep well. This means the
person begins to doubt their ability to sleep, which can contribute to or worsen
sleep problems (Thakral et al., 2020).

Achieving sufficient sleep is crucial for athletes’ recovery and balancing high-
level athletic performance with academic obligations and social interactions
(Biggins et al., 2021; Madigan, 2021; Vitale et al., 2019; Watson, 2017). Other
challenges for athletes’ sleep may include frequent travel, adjusting to new
environments, and training schedules that span multiple time zones, disrupting
normal sleep patterns (Kroshus et al., 2019b; Walsh et al., 2020). When
combined, poor sleep, anxiety symptoms, and depression create a negative cycle
that may impair mental health and physical health, reducing athletic
performance, academic success, and life satisfaction, ultimately reducing
recovery and lowering QoL. Understanding the interplay between mental health
and the athletic context is necessary, particularly among student-athletes, who
frequently avoid and hesitate to seek help.

Research emphasizes the necessity of integrating psychological and mental
health support into the rehabilitation process to promote recovery and buffer
mental health early in athletic careers (Gwyther et al., 2024; Haugen, 2022; Li
et al., 2017).

Overtraining and Recovery

Overtraining occurs when the body does not have time to recover between
training sessions and competitions, leading to both physical and mental
exhaustion, including stress (Andersson et al.,, 2025). Burnout, a form of
extreme mental and physical fatigue, can result in the athlete losing both
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motivation and interest in performance (Gustafsson et al., 2008; Maslach &
Leiter, 2016; Sorkkila et al., 2020). Several examples from research with athletes
show how even the most promising talents can suddenly lose their motivation
and capacity, occasionally due to overtraining and burnout (Glandorf et al.,
2023; Gustafsson et al., 2017; Li et al., 2013; Raedeke & Smith, 2001). However,
burnout lacks a uniform medical definition and is often linked to other
symptoms such as depression, sleep problems, and anxiety (Lindséter et al.,
2023). Scales used to measure clinical and non-clinical burnout are generally
developed in clinical settings. Nevertheless, these scales are used in sport
settings. Moreover, the conceptualization of burnout varies among researchers,
clinicians, and countries. In Sweden, the diagnostic criteria for burnout are not
included in the DSM-5 (2013), although the term burnout is used in research
(Socialstyrelsen, 2003) and in sport contexts. Briefly, there is currently an
imprecise conceptualization of burnout in research. Due to the vagueness
surrounding the conceptualizations of burnout, I have chosen not to study it.

Despite the lack of a uniform definition of burnout, an increased awareness of
recovery is crucial for athletes’ mental health. Preventing fatigue, sleep
problems, anxiety, and overtraining in student-athletes is essential when
buffering their overall physical and mental health (Coimbra et al., 2021; Ekelund
et al, 2023), maintaining motivation, and enabling a long-term sports career.
Too much pressure at a young age can lead to loss of enjoyment of sports and
dropouts (Fraser-Thomas et al., 2008). Coaches, teachers, and adults have a
responsibility to create a school context that supports mental recovery for
student-athletes.

School Contexts and Student-athletes

Approaching adulthood could be related to the debut and presence of mental
health problems by age 15 (50%) (Kessler et al., 2005; Solmi et al., 2022). In the
year 2000, 35% of high school students in Sweden (aged 15-19 years, not
athletes) reported always feeling stressed (Bremberg, 2013; Kostenius et al.,
2020). During adolescence (13-17 years old in Sweden), teenagers may desire to
fit in and be accepted in social contexts and on social media. Now and then, this
social pressure could be linked to increased mental health problems (Chappel et
al., 2014; Snyder et al., 2019), which may reduce academic performance (Davis
et al., 2019; Dupéré et al., 2015; Romeo, 2013), and lower athletic performance
(Goutterbarge et al., 2019; Nixdorf et al., 2016; Reardon et al., 2019; Wolanin et
al., 2016).
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In addition to social vulnerability, teenagers may experience emotional
vulnerability. One reason for the emotional vulnerability may be linked to the
dilemma of being a teenager and longing to be independent of parents, and at
the same time needing their support. This emotional ambiguity could trigger
various difficulties for the adolescent’s social and emotional health (Paus et al.,
2008; Purcell et al., 2019; Scherf et al., 2013; Turrell & Bell, 2016). Common
problems at this age are, for example, insecurity, lack of self-confidence, and
social anxiety. The social setting and lifestyle sometimes change when student-
athletes move away from home and specialize in their sport, which may also be
linked to increased emotional vulnerability and stress sensitivity (Dean &
Rowan, 2014; Kiittel, 2019; Super et al., 2019; Thompson et al., 2022). Friends,
peers, and classmates from the original home environment are often left behind
when moving away, which can lead to feelings of loneliness, stress, and social
isolation (Allen, 2022; Rapee et al., 2019; Tracey & Corlett, 1995). Having a
supportive social network, including family members, friends, and coaches, is
evidently helpful for the adolescent’s mental health (Hauser et al., 2022; Paus et
al., 2008; Turrell & Bell, 2016). Other social stressors could include personal
inadequacy and difficulties with changes in schools, classes, and teachers
(Kyoung, 2019; Rosenvinge et al., 2018; Sullivan et al., 2020; Warghoff et al.,
2020). Consequently, it can be difficult to balance emotional and social
vulnerability with athletic performance, academic studies, and social life as a
student-athlete (Karyotaki et al., 2020; Kegelaers et al., 2022; Kraus et al.,
2022). In such challenging situations, it may be helpful to learn how to cope with
difficult emotions and disturbing thoughts through mental training.

Despite the previously described negative aspects of being a student-athlete,
research indicates healthy mental health and low stress among athletes (Davis
et al., 2019; Knowles et al., 2017; Martinsen et al., 2010) and among Swedish
adolescents (Wikman, 2018). Previous research has also highlighted lower levels
of distress among student-athletes during their first year as competitive athletes
within high schools in Norway, compared to non-athlete control groups
(Rosenvinge, 2018). Moreover, positive associations between mental health and
physical activity have been confirmed among college and senior athletes
(Kotarska et al., 2019; Snedden et al., 2019). Participating in sports seems to be
related to numerous benefits for young athletes, such as psychological resilience,
low levels of sleep problems, a sense of belonging, and self-efficacy (Bengtsson
et al., 2025; Eime et al., 2013; Emrich et al., 2009; Kristiansen et al., 2017;
Reardon et al., 2019; Xanthopoulos et al., 2020). The discrepancy between
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earlier reports, including both increased and decreased mental health among
student-athletes, merits further investigation.

When considering the multifaceted, demanding context of being a student-
athlete, it is essential to incorporate recovery practices that balance rigorous
training, academic demands, and psychosocial contexts (Kristiansen, 2017;
Mitchell et al., 2021; Thompson et al., 2022). Teachers, coaches, school nurses,
and health team staff in schools can promote the benefits of adopting recovery
behaviors (Hilli & Pedersen, 2021). The school setting may be used to implement
early interventions and helpful strategies to improve and reinforce skills for
coping with anxiety and stress (Gabana et al.,, 2019; Kuyken et al., 2022;
Thompson et al.,, 2022), ultimately improving mental health. Earlier
mindfulness-based interventions among student-athletes have been shown to
reduce perceived stress, negative thinking, depression, and anxiety, and to
improve QoL (Naderi et al., 2020; Petterson & Olson, 2017).

In conclusion, being a student-athlete offers both demands and opportunities
during adolescence. While the demands can heighten stress and mental health
risks, athletic competition may also nurture resilience and buffer against mental
health risks. Supportive school environments, including recovery strategies and
practices, may help student-athletes balance physical and mental challenges
with academic performance.

The Swedish School Context

In Sweden, many high schools specializing in sports are located both in cities
and in the countryside. These sports schools are generally attended by
adolescent athletes aged 16-19. Presently, there are fifty-one national sports high
schools governed by the Swedish National Sports Confederation and approved
by the National Board of Education [www.rf.se]. These schools in Sweden
include thirty sports and about 1200 athletes (Davis et al., 2019). Student-
athletes attending these schools follow a regular high school curriculum
alongside their elite sports program. In the three studies included in this thesis,
student-athletes aged 15-19 have been included. They are referred to in the text
as adolescents or student-athletes. When reporting earlier research that
includes a broader range of athletes, terms such as senior athletes, junior
athletes, competitive athletes, or college athletes are used. The age range of the
samples from the three studies in this thesis is described under the heading
Participants.
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In Sweden, there are national sports programs (NIU) and regional schools called
Riksidrottsgymnasium (RIG). Student-athletes who specialize on an elite level
in their sport can move to another city when studying and specializing in their
sport, and they are at the same time in a transition from being a junior athlete
to a senior athlete (Hagen, 2011; Pummell et al., 2008; Pummell & Lavallee,
2019; Stambulova & Wylleman, 2015). This transitional stage in an athlete’s life
could trigger stress and emotional and social vulnerability (Franck et al., 2018;
Gustafsson et al., 2017; Wylleman & Lavallee, 2004). The school context can also
be used effectively to support athletes emotionally and socially (Brown et al.,
2014; Thompson et al., 2022). Adolescents spend, on average, six hours per
school day at school (Hofferth, 2009); therefore, the school context is an
influential setting for their emotional and cognitive development and a
potentially relevant resource for addressing mental health issues (Resurrecciéon
etal., 2014).

In general, student-athletes in national sports programs (NIU) and regional
schools, such as Riksidrottsgymnasium (RIG) in Sweden (sample two in this
thesis), are exposed to many challenges. Quite a few student-athletes avoid
talking about their mental health, ignore ill-being (Walton et al., 2022), and may
not get the necessary mental support they need (Bum et al., 2017; Gustafsson et
al., 2007; Lundqvist & Andersson, 2021; Lundqvist et al., 2023). Possibly, the
avoidance of seeking help combined with much tough physical and mental
pressure may increase the risk for developing negative symptoms. Sport
contexts may include an attitude and framework where athletes are expected to
be strong and tough. It is often taken for granted that competitive athletes are
mentally healthy and strong because they are physically active (Butt et al., 2010;
Daimiel et al., 2020; Kotarska et al., 2019; Padrao, 2013; Pisinger et al., 2009).
This attitude may be one reason many student-athletes avoid seeking help (Czyz
et al., 2013; Reichert, 2012). Barely 24.6% of students (first year at the university
or college) say that they would seek help if they had mental problems (Dunley &
Papadopoulos, 2019; Harrer et al., 2019). There seems to be, to some extent, a
stigma associated with seeking help for mental problems among athletes, and
this could exacerbate problems (Gulliver et al., 2012; Kvillemo et al., 2023).

When considering the above circumstances with stigma related to mental
problems, it is of great importance to teach athletes how to take care of their
mental health and recovery. Research has demonstrated that parents’ support
with routines during adolescence is of great consequence for maintaining
mental health (Biggins et al., 2021; Rouquette et al., 2020; Zepp et al., 2022).
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However, direct support from parents is limited if the student-athletes’ parents
live in cities other than their adolescents' (Lundy et al., 2019). Earlier research
has shown that school-based mental health services have been associated with
lower stigma and a greater utilization rate (Stephan et al., 2007). As such,
intervention programs delivered within schools may provide a promising
context for reaching student-athletes who frequently avoid seeking care outside
the school setting (Gwyther et al., 2024).

One possible avenue for promoting athletes’ mental health may be recovery
during the school day. Mindfulness training has previously been shown to be
helpful across studies among adolescents (Black et al., 2015). There is prior
evidence supporting the benefits of mindfulness interventions for student-
athletes in improving overall well-being, reducing negative emotions, and
reducing perceived stress (Petterson & Olson, 2017; Wu et al, 2021).
Investigating a specific practice, such as a body scan, offers an opportunity to
understand better whether a brief body scan is helpful for student-athletes’
mental health.

The previous diverging outcomes in mindfulness research among athletes,
combined with some earlier indications of increased stress, depression, and
anxiety among adolescents, highlight the need to investigate if a specific
mindfulness practice, such as body scan, is helpful for student-athletes’ mental
health. Body scan and relaxation are examples of interventions that could easily
be applied during the school day, at home, before and/or after training. At the
start of this research project, it was uncertain which of these two brief practices
could be helpful for Swedish student-athletes’ mental health.

Interventions

Body Scan

One popular practice in mindfulness is body scan (Dreeben et al., 2013). The
body scan practice involves systematically observing inner sensations and
reactions while paying attention to each part of the body in sitting, lying,
walking, or standing positions (Baer, 2010; Gan et al., 2022; Kabat-Zinn, 2005;
Lindsay et al., 2017). The practitioners are generally instructed to focus on one
part of the body and gradually move to the next. For example, to notice the
sensations coming from the right hand, the right arm, the neck, and so on. The
practice is usually followed by an instruction to notice when the mind wanders,
and, with kindness and acceptance, to bring attention back to a specific part of
the body (Kabat-Zinn, 2005). This training in a shift of perception may promote
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psychological flexibility by encouraging acceptance of inner sensations,
eventually leading to defusion and detachment from automatic negative
thoughts and aversive emotions. A body scan can last a couple of minutes to an
hour. A detailed transcription of the practice used in Studies II and III is
provided in Appendix B.

Earlier research has shown that a brief internet-delivered body scan had a
positive effect on adolescents’ sleep, beyond traditional CBT techniques (de
Bruin et al., 2020). When studying athletes, the use of a body scan has been
suggested to be beneficial for optimizing performance (Baltzell, 2014; Kabat-
Zinn et al., 1985; Kaufman et al., 2009; Moen et al., 2015; Thompson et al.,
2011). However, other findings indicate that a brief body scan had no positive
effect on the recovery of heart rate variability and cognitive performance in
female professional basketball players (Aras et al., 2023).

Previous research has demonstrated that a body scan is helpful for stress
reduction, coping with pain, burnout, and dealing with general anxiety disorders
among people, in general, and in athletes (Finucane & Mercer, 2006; Jouper &
Gustafsson, 2013; Moen et al., 2015; Ussher et al., 2014). Nonetheless, one study
demonstrates that a single-session intervention with a body scan is insufficient
when coping with pain compared with relaxation (Sharpe et al., 2013). Previous
research has highlighted the advantages of paying attention to bodily sensations
related to performance, including the connection to dissociation (e.g., physical
exhaustion), which may distract from performance-related sensations
(Weinberg et al., 1984). Practicing paying attention may enable the athlete to
take advantage of performance-related stimuli in the present moment.
Practicing a brief body scan might be a helpful approach for student-athletes
with tight schedules and daily physical training.

There is still a lack of well-designed longitudinal RCT studies including
interventions with student-athletes and mindfulness across various sports
settings (Birrer et al., 2012; Gardner & Moore, 2012; Hut et al.,, 2023;
Sappington & Longshore, 2015). For instance, interventions including audio
recordings with a brief body scan and active control groups are rare. In clinical
psychology, many studies have been conducted over the last two decades,
including internet-based interventions, but such interventions remain
underrepresented in sport contexts. For that reason, there seems to be potential
to improve mindfulness research with internet-delivered audio recordings
related to student-athletes’ mental health (Zoogman et al.,, 2015). An
overarching question is whether a research project with an internet-delivered
audio-recorded brief body scan for student-athletes makes mental recovery
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more accessible for student-athletes who tend to avoid mental support, and
whether there is any evidence for such interventions.

Briefly, previous research on body scan has produced divergent findings, and
the effectiveness of this mindfulness practice could be explored further in sport
contexts. Interventions involving a brief body scan are a point of interest in this
thesis when examining whether a body scan is more helpful than relaxation for
athletes’ mental health.

Relaxation
Relaxation is known to have positive effects on mental health (e.g., anxiety:
Manzoni et al., 2008) and physical health in adults in clinical settings (Stetter &
Kupper, 2002). The effect of relaxation training on sleep problems among adults
has been studied less than other behaviorally oriented methods, such as sleep
restriction.

Applied relaxation training is based on studies with people experiencing various
forms of arousal (Morin, 2006; Ong et al., 2008; Toussaint et al., 2021; Ost,
1987). Relaxation methods include muscular relaxation (also called progressive
relaxation), brief relaxation, applied relaxation, imagery relaxation, and
breathing combined with relaxation (Amanda, 2019; Cheung et al., 2018). When
practicing relaxation, the purpose is to lower physical arousal, such as stress and
anxiety (Carr, 2009; Krisanaprakornkit et al., 2006; Ost, 1987). Progressive
relaxation has previously been shown to help treat insomnia (Morin, 2006). In
a previous study, 74% of participants believed that relaxation helped reduce
physical arousal, but their sleep problems were not improved (Harvey et al.,
2002). Harvey has claimed that relaxation may be expected to have positive
effects on physiological arousal. However, it could also be that “relaxation
functions by calming pre-sleep cognitive activity, reducing concern about the
sleep disturbance and fostering a more positive outlook” (Harvey et al., 2005,
p-604), which is an effect on cognitive arousal. Taken together, earlier research
has shown that sleep problems in adults could be improved through relaxation,
but the quality of the studies was rated low or very low (Edinger et al., 2021). In
other words, there is a limited number of high-quality studies examining the
effects of relaxation on insomnia.

One of the first applications of relaxation in sport settings was developed by
Jacobson (1938). Sometimes relaxation has been combined with breathing
exercises and imagery techniques in autogenic training for athletes (Hanton et
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al., 2015). For the competitive athlete, balancing tension and relaxation is vital
for competing and performing at elite levels (Baltzell, 2016; Nideffer & Deckner,
1970). Performance can be negatively influenced if the athlete’s physiological
arousal is too high or too low (Mahoney & Meyers, 2021). Athletes may benefit
from some tension, arousal, and nervousness when competing. However, if the
tension is too high, the athlete could be held back by muscle tension,
nervousness, and disturbing thoughts. Over the last decade, numerous mobile
applications and sleep devices have been developed to enhance sleep through
relaxation or mindfulness techniques. However, few of these have undergone
empirical validation in sport settings among Swedish student-athletes.

As previously mentioned, relaxation and a body scan have different aims and
different foci. Relaxation aims to reduce physiological arousal, whereas the body
scan's main goal is to practice paying attention to and observing different parts
of one’s body (see Appendices B and C for transcripts of the practices).
Nevertheless, many people may achieve relaxation as a side effect after
practicing a body scan (Baer, 2003; Corbett et al., 2019). Although the focus on
relaxation is different from that of the body scan, this does not guarantee
different outcomes. It is often taken for granted that new methods and practices
are better than traditional ones, but this warrants further investigation.

Previous research has suggested that relaxation can be compared with
mindfulness-based programs in trying to distinguish their respective effects
(Jain et al., 2007). In the study conducted by Jain and his colleagues (2007), it
was demonstrated that both relaxation and mindfulness reduced distress, and
that both interventions had positive effects compared to no treatment. However,
reduced levels of distraction and rumination were observed only in the
mindfulness group, raising questions about which predictors and mediators
accounted for these outcomes.

One dilemma is that relaxation may sometimes function as a defusion
technique. When we are relaxing, we may inevitably observe inner sensations,
even if there is no such instruction in the practice. This inner focus and
observation may be linked to various facets of mindfulness. Hence, a relaxation
practice may be linked not only to lower physiological arousal and greater calm
but also to the development of a more mindful, adaptive, and flexible approach
to life; however, this remains, to my current knowledge, an unexplored area.

Earlier research has demonstrated that mindfulness training, compared with
relaxation, focuses more directly on the processes of thinking and selective
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awareness and less on reducing distress (Bernier et al., 2014; Gu et al., 2015;
Hayes, 2004). Other studies highlight the overlapping benefits of practicing
both mindfulness and relaxation during demanding periods, and pre-season
athletic training among athletes (Kroshus et al., 2019a; Nishida et al., 2022;
Rooks et al., 2017). Including relaxation as an active control group and
comparing it with the body scan in the studies herein might help reveal the
specific effects of each (Chiesa & Seretti, 2009).

Briefly, mindfulness and relaxation practices have different foci, and it is not
always clear which practice is most helpful for student-athletes’ mental health.

SUMMARY AND AIMS

Student-athletes frequently avoid seeking help, and their mental health is
unfortunately often ignored. Many interventions aimed at improving athletes’
mental health consist of packages of mindfulness programs and practices, and it
is unclear which specific mindfulness practice is most helpful for athletes’
mental health. Therefore, it is of interest to investigate whether student-athletes
benefit from a brief body scan. Longitudinal studies on student-athletes and
their mental health are scarce in Sweden, and there is a need to study the
effectiveness of a specific brief mindfulness practice in sport contexts.

When considering the above limitations, including the need to refine ecological
validity, several gaps remain to be filled. For instance, when developing sport-
specific measures and helpful practices for student-athletes’ mental health,
research needs to be conducted in sport contexts. This thesis consists of three
studies (Study I, II, and III) that, in different ways, focus on the limitations
discussed in earlier reviews above.

The overarching aim of this thesis is to contribute to the area of mindfulness and
mental health among competitive athletes by investigating psychological
flexibility, to develop a scale that measures psychological flexibility, and to study
body scan taken from mindfulness as an intervention for anxiety symptoms,
sleep problems, and QoL, with a specific focus on mediators of change in
mindfulness.
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Specific Aims

Study I: The aim was to develop a sport-specific instrument of
psychological flexibility and to study the scale’s relationships with
performance and quality of life. The aim was also to test the validity of a
modified version of the PFSS, to investigate the scale’s respective
relationships with anxiety and depression, and to test its construct
validity.

Study II: The aim was to compare the effectiveness of a brief body scan
with a brief relaxation (= active control group) on levels of sleep problems
and anxiety symptoms among student-athletes.

Study III: The aim was to test the effect of two brief interventions with
body scan and relaxation for student-athletes on QoL. We had a particular
focus on the mediating effect of facets of mindfulness (FFMQ) for the
outcome on QoL (measured with BBQ) among student-athletes.

PROJECT DESCRIPTION

All three studies (see Table 1 below) are based on data from two samples;
Study I included samples one and two. Studies II and III included the second
sample (see Table 1 below). The project aimed to develop a scale for
psychological flexibility and to evaluate interventions with body scan for
student-athletes’ anxiety symptoms, sleep problems, and QoL. The first study
was a survey (n = 152 + n = 252) on one occasion. The second study was a
longitudinal randomized controlled trial (n = 206) comparing body scan with
relaxation, and the third was also a randomized controlled trial (n = 99) that
included a mediation analysis. All measures included in Studies I, II, and III
are described under the heading Measures.
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Table 1

Overview of Studies I, II, and III describing design, sample, measures, and statistical
analysis.

Study | Design Sample Measures | Statistical Analysis
I Quantitative Senior BAI Exploratory factor analysis
Survey athletes BBQ and anfirmatory factor
Oneoccasion | (n=152) |BDI analysis
+ student- | Borg
athletes CR100
(n=252) | ppgg
II Randomized Student- BAI Repeated Measures
controlled athletes IST
trial. Within (n =206)
and between
group design.
Four time
points:
baseline, after
4,8, and 16
weeks.
III Randomized Student- BBQ Mediation Analysis
controlled athletes FFMQ
trial. Within (n=99
and between drawn
group design. | from the
Three time second
. sample (n
po1nt§. =206) in
baseline, after Study 11
4 and 8 weeks.

Note: BAI = Beck Anxiety Inventory, BBQ = Brunnsviken Brief Quality of life Scale, BDI =
Beck Depression Inventory, Borg CR100 = Performance measure, FFMQ = Five Facets
Mindfulness Scale, ISI = Insomnia Severity Index, PFSS = Psychological Flexibility in Sport
Scale.

Ethical Considerations

All studies were approved by the ethical review board in Uppsala, Sweden (Dnr
2016/018 for Study I and Dnr 230/02 for Studies II and III). Some participants
in sample two were teenagers under 18, but all were at least 15 years old.
According to Swedish law, children aged 15 and older may participate in
research without parental or guardian consent, provided they can understand
what participation entails and its consequences (SFS 2003:460). It can be
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problematic for researchers to know whether participants understand what it
means to participate in a study (Banwell & Kerr, 2016). Therefore, participants
were encouraged to ask questions and were informed about the study twice, both
in writing and verbally. They were also informed that they could withdraw from
the study at any time without providing an explanation.

To minimize the risk of incorrect interpretations of the purpose of the studies,
our three studies were announced as “mindfulness, performance, and mental
health among competitive athletes.” We excluded three students in sample two
with too high scores on depression (BDI-I). These students were recommended
to contact the health care unit within their schools. One of these students
requested to listen to the audio recording without participating in the study;
therefore, that student was given the audio.

My standpoint as a researcher included a general concern and empathy for the
participants’ basic needs and mental health. My chosen role was not to intervene
as a clinician in this research context. My ethical plan as a researcher was to act
in line with the Moral Foundations Theory (MFT; Graham et al., 2013). As a
researcher, it is essential to plan for participant support and consider ethical
issues in sport psychology before seeking approval (Moore, 2003). While ethical
guidelines exist for psychologists, they often apply to clinical contexts rather
than sport contexts (Moore, 2003)—for instance, appropriate facilities for
administration and data collection, which should not be the locker room.

Sports psychologists and researchers in the field need to be flexible and
pragmatic while also considering ethical recommendations to minimize
difficulties (Moore, 2003). Regarding the self-reported measures, participants
spent approximately 30 minutes on each occasion completing them. For some
participants (sample 2), completing measures at four time points, combined
with listening to the audio practice, may have been an additional burden.
Another practical example of a stressful situation for participants, coaches,
teachers, and the researcher occurred during the last follow-up, when the skiers
had to complete the measures. At the same time, their bus waited to take them
to a ski camp in the mountains. On that occasion, many participants were
stressed and dropped out.

There are some vital questions to consider when designing a study with athletes.
One perspective to consider is the function the intervention could have, why the
researcher is selecting a specific intervention, and the longitudinal effects
participants could expect from the selected intervention (Kentti et al., 2015).
Another ethical issue was the student-athletes’ actual reasons for participating
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in the studies. No financial compensation was given to participants, teachers, or
coaches. Social and emotional pressure from coaches, classmates, and
teammates could have influenced student-athletes’ participation and outcomes
in all three studies.

RESEARCH METHODS

A brief explanation of the general methods in Studies I, II, and III is given. The
three studies use different research methods, each with its own strengths and
limitations. Self-report measures were used in Studies I, II, and III, a common
method in psychological research for assessing subjective experiences (Kazdin,
2017).

Methods Study |

Study I was a psychometric study that used single-occasion self-reported data.
Data were first analyzed using an exploratory factor analysis (EFA) to examine
the structure of the PFSS, following the recommendations of Costello and
Osborne (2005). The parallel analysis (O’Connor, 2000) was used to determine
the number of factors to retain (Wood et al., 2015). Concerning factor loadings,
these could be retained at different levels. However, we followed this
recommendation: loadings of at least 0.30, with none or few cross-loadings
(0.32 or higher) for two or more factors, and communalities >0.40 were retained
(Costello & Osborne, 2005; Tabachnik & Fidell, 2013).

When examining the factorability of the data, we started with EFA as the first
step, and then, as a second step, we conducted a confirmatory factor analysis
(CFA) to measure the fit of the one-factor solution of PFSS. The validity was
tested with expected variables (i.e., depression and anxiety) as a further
validation of the PFSS. The results from EFA and CFA are usually presented
visually, showing factor loadings and the items validated by the scale. One
advantage of including both an EFA and a CFA in a psychometric study is the
refined validation. One aspect to consider when conducting a CFA after the EFA
is to test the measure with a new sample, which is of importance when validating
a scale, in our case, the PFSS. EFA is a data-driven approach, and CFA is a
theory-driven approach, which will be discussed further under the heading
General discussion.

CFA consists of five steps (Lewis, 2017): 1) Specifying the theoretical model
including decisions of latent factors and observed variables; 2) Model
identification, the solution based within the sample variance-covariance matrix;
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3) Model estimation from methods which estimate all parameters in a model;
the most common method is maximum likelihood for continuous scales; 4)
Model testing by using the fit index; 5) Model modification used when models
do not fit the sample data. All five of these steps were followed in Study I.

Methods Study I

Study IT was a longitudinal, randomized controlled trial (RCT) with within-
group and between-group designs. The participants were randomly allocated to
one of four conditions: either a body scan (four or eight weeks) or relaxation
(four or eight weeks), including four time points with measurements. Time
trends in sleep problems and anxiety symptoms were estimated using linear
repeated-measures models and compared across the four groups.

The idea was to control for differences before, during, and after the
interventions, due to the specific intervention rather than group differences at
baseline (Kazdin, 2007). One advantage of an RCT is the possibility of
generalizing to other groups and comparing the effects of interventions (Moller,
2022). Blocked randomization was used to ensure equal numbers of participants
were allocated to each group (Vickers, 2006). We randomized five athletes (who
were coded) at a time randomly to one of the four groups. In block
randomization, participants were divided into blocks with an equal number of
participants in each block. Thereafter, a random allocation was carried out into
each block to avoid a skewed distribution (Vickers, 2006).

Methods Study lil

Study IIT was a secondary analysis derived from Study II and included a simple
mediational analysis. A mediator is a variable that explains the relationship
between an independent variable (e.g., intervention) and a dependent variable
(e.g., QoL) (Kazdin, 2017). Mediation can be described using a path diagram to
highlight the causal chain (Baron & Kenny, 1986). The model is illustrated in
Figure 1 below. With the mediation model, a variable functions as a mediator
when the following criteria are met: 1) the independent variable affects the
mediator, i.e., the a-path, 2) the mediator affects the dependent variable, i.e.,
the b-path, 3) the previous significant effect of the independent variable on the
dependent variable, i.e., the c-path, is reduced or eliminated when controlling
for the mediator, i.e., paths a and b. However, the model of Baron and Kenny
has been criticized due to the possibility of significant mediation even when a
significant c-path is absent (MacKinnon et al., 2007). Nevertheless, the method
for investigating causal paths remains statistically important.
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Mediator

a b
c
Independent variable w—) Dependent variable
(intervention) (outcome)

Figure 1
Mediation model with pathways by Baron and Kenny (1986)

Commonly, investigations of pre- to post-changes are recommended as a step
toward future research. However, in a mediation analysis, one important
condition for a mediator is that it comes before the outcome (Hayes, 2018).
Kazdin points out the evaluation of a timeline (Kazdin, 2007) and the b-path,
i.e., the effect of the mediator on the outcome. The mediator (i.e., the variable
suggested to drive change) should be assessed several times during an
intervention to determine whether temporal relations between changes in the
mediator and the outcome exist (Hayes, 2018). Study III included three time
points. It is also worth noting that the statistical significance of a mediator does
not necessarily imply that a mechanism of change has been detected; the
mediator could be a proxy for another variable (Kazdin, 2014). Thus, not all
mediators are always mechanisms (Kraemer et al., 2002). In a simple mediation
analysis, a mediator can provide a plausible clarification of the relationships
between predictors and outcomes. However, many more predictors and
relationships with outcomes could be examined using multiple mediation
analyses. Nonetheless, a simple mediation analysis could indicate directions for
future studies of processes and mediators to understand the association between
predictors and outcomes better.

Study Context

The research in the included studies in this thesis was conducted in cooperation
with teams, coaches, athletes, teachers, and schools from various cities and
regions in Sweden, which is an advantage for the ecological validity. Hence, the
fact that all three studies in this thesis were conducted in naturalistic settings
strengthens the external validity, i.e., the extent to which the outcomes can be
generalized beyond the research setting (Kazdin, 2017). The athletes in sample
one were recruited from sports associations, including both team and individual
sports (see Table 2). The athletes in sample two were drawn from six high
schools, including cross-country skiers and basketball players (see Table 2).
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Most participants in both samples had dual careers, including jobs and/or being
students while competing at elite levels.

In the 1970’s, negative aspects of dual careers among student-athletes were
acknowledged by the Swedish Sport Confederation. The Confederation
highlighted the need to establish supportive environments for student-athletes,
to optimize their mental health and performance (Stambulova et al., 2015).
Because of the work conducted by the Swedish Sport Confederation, the
National Elite Sport Schools in Sweden were established to enable the
combination of dual careers with high-level sport and school (Davis et al., 2019).
The purpose of implementing these schools in Sweden was to provide a
supportive environment for student-athletes striving to reach elite levels (Davis
et al., 2019).

Measures

Beck Anxiety Inventory (BAI)

BAI (Beck et al., 1988a) measures various physiological sensations in the body
related to anxiety and physiological arousal (Beck et al., 1988a). The BAI has
demonstrated high internal consistency and good divergent and convergent
validity (de Beurs et al., 1997; Kabacoff et al., 1997). The scale differentiates
diagnostic groups such as social anxiety, general anxiety disorder, and panic
from non-anxious groups (Beck et al., 1988a). Categories of anxiety in the scale
are: 0-7 (minimal anxiety), 8-15 (mild anxiety), 16-25 (moderate anxiety), and
26-63 (strong anxiety). The scale shows high internal consistency (Cronbach’s
alpha = .92) and test-retest reliability over the course of one week, with r(81) =
.75. The Swedish version of the BAI (Beck et al., 1988a) was used, and its internal
consistency was 0.90 in Study I. We considered the BAI a useful measure for
validating PFSS in Study I and for use as an outcome measure in Study II. In
study II, we attained a = 0.88 and McDonald’s omega = 0.90.

Beck Depression Inventory (BDI)

The Swedish version of the revised BDI-I 21-item was used to measure
depression (BDI-I; Beck & Steer, 1996; Beck et al., 1988b). BDI-II was not used
because the research group did not have a license to use it. The BDI-I assesses
cognitive and somatic depression, and each item is rated according to the past
two weeks on a four-point Likert scale from 0 to 3. The BDI-I can therefore range
between 0 and 63. The cut-off levels are 0-9 (no depression), 10-16 (mild
depression), 17-29 (moderate depression), and above 29 (severe depression).
The internal consistency and one-week test-retest reliability are acceptable in
non-clinical samples and clinical samples (Beck & Steer, 1996; Beck et al.,
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1988b). The internal consistency in study three in this thesis was .87. Previous
research has highlighted the importance of including depressive symptoms
when conducting research, including athletes (Tahtinen et al., 2021). BDI-I was
only used for exclusion of participants, scoring 26 points and higher (indicating
clinical levels of depression). Depression was screened in Study I and used as an
exclusion criterion in Studies II and III.

Borg CR100 Scale

The Borg CR100 scale is a visual performance evaluation (Borg & Borg, 2002)
and has been used successfully to rate divers’ performance (Borg & Love, 2018).
The Borg CR100 scale, also known as the Centi-Max scale, is used to assess
performance in the latest match or competition. Borg CR100 includes a scale
with a range of 0—120 that rates the degree of perceived pain, exertion,
tiredness, or relaxation. 0 represents a complete lack of experience, 50
represents tough, hard experience, and 100 represents maximal performance
experience. 120 is an experience that the person previously believed was
impossible. Ratings were recorded using a blackness test to ensure that the
respondents had understood the instructions (Borg & Borg, 2002). A blackness
test requires respondents to rate the degree of blackness in six different squares
using the Borg CR100. The squares range from almost white (5% black) to nearly
black (95% black) (Borg & Borg, 2002). The Borg CR100 has been successfully
assessed in ways similar to those used to rate divers’ performance (Borg & Love,
2018). The athletes were asked to answer two questions that involved rating
their performance during the most recent match or competition relative to their
personal best, which corresponded to 100 on the Borg CR100 scale. Athletes
were asked to rate their performance during the most recent match or
competition relative to world champions in their respective sports, with 100 on
the Borg CR100 scale corresponding to world-champion performance. Both
athletes and coaches reflected on how well the athletes performed and what
performance was expected in the latest competition. Two performance ratings
were collected from the coaches and two from the athletes. The coaches filled in
their ratings in a separate room without any athletes present.

Brunnsviken Brief Quality of life scale (BBQ)

BBQ (Lindner et al., 2016) covers six areas of life, and the measure has been
empirically shown to be central for a single QoL construct. Participants rate both
the level of importance of these areas as well as their degree of overall life
satisfaction. The BBQ showed satisfactory reliability, with good concurrent and
convergent validity (Lindner et al., 2016); the Cronbach qreliability for the scale
in Lindner’s study was 0.76 (Lindner et al., 2016). Based on previous research
(Zhang et al., 2014; Chang et al., 2017), we expected the PFSS to be negatively
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correlated with QoL. In Studies I and III, BBQ was used. BBQ has been
developed and validated in Sweden, including both clinical and non-clinical
Swedish populations (Mean age = 26,9, SD = 7,83). When this research was
conducted, no QoL measure had been developed in Swedish sport settings; the
Swedish BBQ was included.

Five Facet Mindfulness Questionnaire (FFMQ)

FFMQ consists of five subscales (Baer et al., 2008). FFMQ focuses on how
physical sensations and perceptions are perceived (Grossman, 2008). These
scales are either uncorrelated or weakly to moderately correlated with each
other (Chiesa, 2013). The FFMQ was created from five independent mindfulness
scales: the Mindfulness Awareness Attention Scale (MAAS; Brown & Ryan,
2003); the Freiburg Mindfulness Inventory (FMI, Walach et al., 2006); the
Kentucky Inventory of Mindfulness Scale (KIMS, Baer et al., 2004), the
Cognitive and Affective Mindfulness Scale (CAMS, Feldman et al., 2007), and
the Southampton Mindfulness Questionnaire (SMQ, Chadwick et al., 2008): a
total of 112 items, n = 613 undergraduate psychology students, Mage 20.5 (range
18-57 years, 70% female. Originally, these five scales were analyzed using
exploratory factor analysis, which yielded a five-factor solution (Baer et al.,
2006). Four of these five factors corresponded to the four factors in KIMS. One
new facet emerged from items in SMQ and FMI, describing non-reactivity to
inner experience.

FFMQ was constructed from a multi-dimensional (KIMS) and a one-
dimensional (MAAS) measure, representing a combination of constructs that,
together, comprise the 39-item FFMQ, divided into five facets. These facets are
observing (i.e., a way to notice feelings, sensations and thoughts), describing
(i.e., the ability to express and verbalize feelings and thoughts), acting with
awareness (i.e., not doing things on auto-pilot, focusing on the present behavior,
one example of this items is, “I have difficulties paying attention in the present
moment”), nonjudgement (self-acceptance and tolerance of one’s inner
sensations, and nonreactivity (ability to step back from thoughts and feelings
without having to act on inner reactions, one example of this item is; “I notice
my feelings without having to react on them”). All items were rated on a five-
point Likert scale ranging from 1 (never or very rarely true) to 5 (very often or
always true). A high total score across facets indicates a high level of mindfulness
(Baer et al., 2008). In a second analysis, a confirmatory analysis was conducted,
including data from experienced mediators (Baer et al., 2008). The outcome
confirmed a hierarchical five-factor model among participants with mediation
experience. The positive relationship between facet observing and well-being
symptoms fluctuated with meditation experience. The result confirmed that the
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facet observing was significant only in the meditating sample, indicating that the
inclination to notice external and internal stimuli is related to well-being in
mediators but not in others. Hence, the variability between the definitions of
mindfulness used and the outcomes on the observing facet in a non-mediating
sample calls for further research in the area.

The frequently validated mindfulness measure, the FFMQ (Baer et al., 2008;
Gherardi-Donato et al., 2020; Josefsson et al., 2011; Lilja et al., 2011, 2020;
Roemer et al., 2021; Tran et al., 2013), was included in Study III. Mindfulness
was measured using the Swedish version of the FFMQ (29 items), which has
demonstrated satisfactory reliability and factor validity (Lilja et al., 2020).
FFMQ is developed from a small sample of students, which is a limitation. The
measure has shown good psychometric properties (Baer et al., 2006). The
Swedish version of the FFMQ was used, as no other mindfulness scales have
been validated in Sweden. In this study, Cronbach’s alpha for the FFMQ facets
ranged from .66 to .84 (acting with awareness = .77, describing = .83,
nonjudging = .84, nonreactivity = .66, observing = .71). The minimum
respondent age for the Swedish FFMQ is 16. When the revised version was
validated (Lilja et al., 2011, 2020), it included a non-athlete sample (n = 73) aged
16—21. The age group was comparable to that of our participants. At the outset
of this research project, no mindfulness measure had been validated in Swedish
sport contexts.

Insomnia Severity Index (ISI)

The ISI is a seven-item self-report questionnaire assessing the impact of
insomnia (Bastien et al., 2001; Morin, 1993). A 5-point Likert scale is used to
rate each item from o0 = no problems to 4 = very severe problems, with a total
possible score ranging from o to 28. Categories of the total score are interpreted
accordingly: absence of insomnia (0-7); sub-threshold insomnia (8-14);
moderate insomnia (15—21); and severe insomnia (22—28). The recall period is
the last 2 weeks. Previous studies have reported adequate psychometric
properties for both the French and English versions, e.g., Cronbach’s alpha =
0.74 (Bastien et al., 2001). Evidence for the validity and reliability of this
instrument in adolescents is supported by a Cronbach’s alpha of > 0.70 (Gerber
et al., 2022). In our Study II, we had Cronbach’s alpha = 0.85 and McDonald’s
omega = 0.91.

Psychological Flexibility in Sport Scale (PFSS)
The background to the development of the sport-specific measurement PFSS in
this thesis partly emerges from ACT and previous work with developing the
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Acceptance and Action Questionnaire (AAQ-I and AAQ-II (Bond et al., 2011).
When we were studying a context-specific measure (PFSS in Study I), we were
inspired by the AAQ-II. The AAQ-II, designed to measure experimental
avoidance, is one of the most used measures in acceptance-based research
(Gross et al., 2018). The AAQ-II has obtained good internal consistency with
alpha coefficients ranging from 0.78 to 0.88, and satisfactory test-retest
coefficients ranging from 3 (0.81) to 12 months (0.79) (Bond et al., 2011).

The AAQ-II scale has previously been used in sports settings when investigating
injury rehabilitation and mental health among athletes (DeGaetano et al., 2016;
Glass et al., 2019; Goodman et al., 2014; Gross et al., 2018; Zhang et al., 2014).
Contemporary research indicates that the AAQ-II can predict psychiatric
problems in injured athletes (Baranoff et al., 2015). Nevertheless, one needs to
be aware of the limitations concerning the validity of the AAQ-II. The scale has
not been adapted to specific athletic contexts. The scale measures general
psychological flexibility, covering multiple aspects of life (Bond et al., 2013).

Previous researchers have questioned the discriminant validity of the AAQ-II
and of the scale measures both experiential avoidance and psychological
flexibility (Bond et al., 2011; Gloster et al., 2011; Tyndall et al., 2019; Wolgast,
2014). When the shortcomings of the AAQ-II are taken into account, the sports
field would benefit from refined research on psychological flexibility in sport
settings. In general, instruments that better match the population under study
are preferable (Gregg et al., 2007).

To develop a sport-context measure, the PFSS was adapted to assess
psychological flexibility. A preliminary pool of 20 questions from the AAQ-II was
specified. The questions were discussed with five researchers with expertise in
ACT. All 20 questions were sent to a group of five elite athletes from various
sports (ice hockey, soccer, and swimming). The five athletes were asked to
answer each question, followed by a semi-structured interview to investigate the
feasibility of each question further. Nine questions were selected to represent
aspects of psychological inflexibility that are compatible with the purposes of
sport and acceptable to this group of five elite athletes. This preparation with the
PFFS was conducted by one of the co-authors in Study I (Tobias Lundgren)
before the onset of Study I. The PFFS is included as Appendix A in this thesis.

The PFSS includes seven questions which could be answered on a Likert scale
from 1 to 7, from 1) Never true, 2) Very seldom true, 3) Seldom true, 4)
Sometimes true, 5) Often true, 6) Almost often true, 7) Always true. Examples
of questions are: question 2: “When competing, I cannot control my
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nervousness, and it affects my performance negatively”; question 3: “When I am
competing, my thoughts impair my performance”. The validity of PFSS was
tested twice in Study I. The PFSS was significantly and negatively correlated
with age, number of years in one’s sport, and number of years as an elite athlete.
High levels on the PFSS indicate high levels of psychological inflexibility.

The Persian version of PFSS (P-PFSS, Badinlou et al., 2022) was developed
after the Swedish PFSS with athletes from team and individual sports (n =
302), average age of 20.7 years, SD + 7.5, 62.3% were female), and has been
demonstrated with a reliable and good internal consistency (Cronbach’s
alpha = 0.92; composite reliability = 0.92) and temporal stability on retest
(intraclass correlation coefficient = 0.95).

Participants in the Three Studies

The first sample in Study I consisted of participants recruited through coaches
from sports associations around Stockholm. Athletes from a variety of sports
(badminton, handball, soccer, ice hockey, floorball, table tennis, basketball, and
tennis). 152 senior athletes (= sample 1, ages 19 through 25) (see Table 2 below)
reported being involved in team sports; six were individual athletes (= table
tennis and tennis). Participants in the second sample were recruited from three
schools in smaller cities in Sweden, with an average population of 20,000; two
schools were from cities with an average population of 75,000; and one school
was from a major city (around 940,000 inhabitants in 2016). There were no
financial benefits from participating in the studies. The inclusion criteria were
as follows: (a) competitive athletes and semi-elite athletes who were active in
their sport at the time of the research project; and (b) could understand, read,
and write Swedish. Competitive and semi-elite athletes were defined according
to Swann et al. (2015). Competitive athletes were competing at the highest level
in their sport, while semi-elite athletes were competing below the top standard
in their sport in Sweden (e.g., in talent programs and development programs).
Sample 2 included 252 student-athletes (121 females and 131 males) recruited
from six high schools specializing in either cross-country skiing or basketball
(four schools in southern Sweden and two in northern Sweden). Student-
athletes attending the included schools followed a regular high school
curriculum alongside their elite sports program. Participants had to be at least
15 years old. Exclusion criteria were students who scored above the cut-off (i.e.,
>26 points) on the Beck’s Depression Inventory (BDI-I; Beck et al., 1988b; Beck
& Steer, 1996), injured students who were unable to practice their sport, and
students who could not understand, write, and read Swedish. Two samples of
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competitive athletes were included in Study I (Samples 1 and 2 are described in
Table 2). One sample was included in Study II (Sample 2), and in Study III,
participants were drawn from Sample 2 in Study II. For further descriptions of
the samples (see Table 2). Data collection was conducted in the spring of 2016
(Study I) and from the fall of 2016 until the spring of 2017 (Studies II and III).
Coaches (n = 25) were included in Study I. Coaches measured their athletes'
subjective experience of performance (as described in publication 1). No
demographic details were collected for the coaches. In Study I, two coaches from
each team were included in completing evaluations of their athletes’
performance. This procedure is described under the Borg CR100 measure, in the
"Measures" section.

Table 2

Descriptive statistics for the two samples included in Studies I, IT, and IIT

Sample 1 Sample 2

M (SD) or % M (SD) or %
Age 22.1(4.2) 17.0 (0.9)
Gender (% female) 54.0% 46.4%
Sport  Individual 7.6% 18.4%
type Team 92.4% 81.6%
(%)
Years practicing the sport 14.8 (4.5) 9.0 (2.7)
Years with current coach 1.6 (2.0) 1.5 (1.8)
Years with current club 4.2 (4.2) 4.1(4.1)
Years competing at an elite 7.3 (4.2) 2.8 (1.9)
level
Hours practicing the sport per  14.3 (5.2) 13.1(3.3)
week
Included in: Study I Study I, II, III
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THE EMPIRICAL STUDIES
STUDY I

Johles, L., Gustafsson, H., Jansson-Frojmark, M., Classon, C., Hasselqvist, J., &
Lundgren, T. (2020). Psychological flexibility among competitive athletes: A
psychometric investigation of a new scale. Frontiers in Sports and Active
Living, 2. Psychological flexibility among Competitive Athletes: A Psychometric
Investigation of a New Scale.

Aim

The overall aim of Study I was to develop a new scale, the PFSS, and to examine
its psychometric properties.

The specific aims of Study I were:

1) To investigate the construct validity of the PFSS measurement by
employing exploratory factor analysis and confirmatory factor analysis

2) To investigate the relationship between psychological flexibility,
performance, depression, anxiety, and QoL among competitive athletes
from various sports

Method

Study I was a psychometric study that included self-reported measures and
collected data on a single occasion. Two samples (see Table 2) with competitive
athletes were recruited: Sample 1) 152 participants (87 females and 63 males
recruited from sports clubs around Stockholm (2 participants did not state their
gender). Sample 2) The participants were 252 athletes (121 females and 131
males) recruited from six high schools specializing in basketball (k = 5) and
cross-country skiing (k = 1). The Inclusion criteria were active athletes at the
sub-elite, elite, and international levels (definitions of these levels are described
in publication 1). Included participants had to be able to speak and understand
Swedish.

All demographic questionnaires and five self-report measures were completed
once, immediately after training or competition. Coaches filled in the
performance measures once, directly after training or competition. No
demographic data were collected for the coaches.

Five self-reported measures were included. The Beck Anxiety Inventory (BAI;
Beck et al., 1988a), a Swedish version of the revised 21-item Beck Depression
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Inventory (BDI-I; Beck & Steer, 1996; Beck et al., 1988b), was used to measure
depression as an exclusion criterion. Participants scoring 26 points and higher
on the BDI were excluded. The Borg CR100 scale was used as a visual measure
of performance (Borg & Borg, 2002), and the Brunnsviken Brief Quality of Life
Scale (BBQ; Lindner et al.,, 2016) was used to assess QoL domains. The
Psychological Flexibility in Sport Scale (PFSS) was developed and validated
twice in Study I.

Statistical Analysis

A data pool was analyzed twice: first with an exploratory analysis, then with a
confirmatory analysis. The exploratory factor analysis was used to examine the
factor structure of the PFSS, according to recommendations by Costello and
Osborne (2005). A confirmatory factor analysis was conducted to study the
factor solution of the PFSS. Before the EFA was conducted, all items were
checked with descriptive statistics. To examine the factorability of the data, the
Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) and the Bartlett Test
of Sphericity (BTS) were used. The parallel analysis (O’Connor, 2000) was
applied to determine the number of factors to hold on to. Bootstrapping was
used during parallel analysis, with 5,000 cases generated. Factor loadings at a
minimum of 0.30, with none or few cross-loadings (0.32 or higher) on two or
more factors, and communalities > 0.40 were retained (Tabachnik & Fidell,
2013; Costello & Osborne, 2005). A factor with five or more items loading
strongly (0.50 or higher) was considered solid. A factor with fewer than three
items was considered weak. Internal consistency of the PFSS was tested using
Cronbach’s 4. Validity was analyzed using correlations between the PFSS and
BAI, BDI, and QoL, and between performance measures and BorgCR100.

Results and Discussion

With the first sample (152 elite athletes), the EFA demonstrated one factor in
the PFSS, including seven items (see published article). High levels of
psychological inflexibility were significantly associated with low levels of QoL,
consistent with a previous meta-analysis (Chang et al., 2017; Chawla & Ostafin,
2007; Hayes et al., 2006; Zhang et al., 2014). We also found the PFSS to be
positively related to both depression and anxiety. Even the CFA with a new
population (206 athletes) supported the one-factor solution. Positive
associations were found with anxiety (BAI) and depression (BDI-I) (see
publication 1), indicating construct validity which is similar to previous findings
(Chang et al., 2017; Zhang et al., 2014). The PFSS was significantly and
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negatively associated with age, number of years in one’s sport, and number of
years as an elite athlete. PFSS demonstrated satisfactory psychometric
properties (61.8% of the variance). At first, nine items in the PFSS accounted for
49.8% of the variance; however, items 8 and 9 demonstrated low communalities
(<0.40) and were therefore discarded (See Figure 2 below).

Default model

PFSS 1

PFSS 2

PFSS 3

Psychological flexibility = PFSS 4

PFSS 5

PFSS 6

PFSS 7

Figure 2
Confirmatory factor analysis with the Psychological Flexibility in Sport Scale (PFSS)
illustrated with the default model.

PFSS was significantly related to three performance measures. High PFSS
scores (i.e., high levels of psychological inflexibility) were significantly
associated with lower performance scores, as rated by the athletes and their
coaches. Previous research has indicated that psychological flexibility is linked
to athletes’ valued direction and performance (Gross et al., 2018; Josefsson et
al.,, 2019; Lundgren et al., 2020). The outcomes from this study are the
beginning of an exploration of psychological flexibility, and we are not certain
that PFSS captured all core processes of psychological flexibility.

One limitation is that the performance measures were not objectively evaluated.
Although we attempted to measure athletes’ performance and rankings
objectively, we encountered practical problems in collecting and compiling this
data with coaches and teachers. However, there is previous promising research,
including Borg CR100 for performance evaluation (Borg & Love, 2018). In our
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study, performance scores were measured on a continuous scale from o to 100,
thereby reducing the likelihood that participants received the same score from
their coaches (Borg, 2007; Fanchini et al., 2016).

While the measures of anxiety and depression are well validated, researchers
need to further study these relationships using sport-specific measures with
various sports in longitudinal studies. Upcoming studies could preferably
evaluate the PFSS and investigate whether the scale correlates with established
psychological flexibility scales (e.g., AAQ-II). Moreover, whether PFSS is more
strongly related to sport-specific variables, such as sport performance and
performance anxiety, as stipulated by ACT theory (Bond et al., 2013). We found
the PFSS to be related to negative symptoms, such as anxiety and depression,
and less strongly related to QoL. The association with psychological flexibility
and more positive outcomes, such as resilience, self-compassion, and
motivation, could be examined further in upcoming research.

Conclusion

The results indicate that the PFSS is a promising scale when measuring
psychological flexibility in sport contexts. However, some limitations are
necessary to consider. For instance, only Swedish athletes were included, and
performance was measured only subjectively. It is, of course, negotiable if all
core processes were captured with the PFSS. There are also some strengths
worth mentioning, such as the inclusion of two samples (both juniors and
seniors) taken from various sports, and predictive validities between PFSS,
depression, anxiety, and QoL.

STUDY II

Johles, L., Norell-Clarke A., Lundqvist C, Jansson-Fréjmark M., & Mehlig K.
(2023). Is a brief Body scan helpful for adolescent athletes’ sleep problems and
anxiety symptoms? Mindfulness, 1-9.

Aim

The overall aim was to study the outcomes of a brief body scan on sleep problems
and anxiety symptoms compared to relaxation, assessed at four, eight, and 16
weeks. We hypothesized that levels of sleep problems and anxiety symptoms
would decrease after an intervention with a body scan (four weeks), taken from
mindfulness, when compared with relaxation (four weeks). We hypothesized
that a longer intervention with a body scan (eight weeks) would have a greater
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effect in decreasing sleep problems and anxiety symptoms than a four-week
body scan intervention.

Method

This study was a longitudinal RCT, with a within and between-groups design.
Time trends in sleep problems and anxiety symptoms were estimated using
linear repeated measures models and compared between the four groups,
including all participants who had at least one filled in measurement. The
intervention was conducted over a time period of four months. Altogether, 261
student-athletes were selected (Table 2); 55 participants were excluded for
various reasons as explained in publication 2. The total number of participants
was 206 after exclusions; 98 were girls and 108 boys (Mean age 17.0 years, SD
= 0.9, age range 15—19 years, 163 basketball players and 43 skiers). The inclusion
and exclusion criteria are described under the heading Participants in the three
studies.

Qualified participants were randomized into four arms: four weeks of body scan,
eight weeks of body scan, four weeks of relaxation, and eight weeks of relaxation.
Participants were asked to fill in measures of sleep problems and anxiety
symptoms at four time points: at baseline, four, eight, and 16 weeks after
baseline. Three self-reported measures were included. The measures are
described in detail under the heading Measures. The Swedish version of the
Beck Anxiety Inventory (BAI; Beck et al., 1988a) was used to measure various
physiological sensations in the body related to anxiety and physiological arousal.
The Swedish version of the revised 21-item Beck Depression Inventory (BDI-I;
Beck & Steer, 1996; Beck et al., 1988b) was used to measure signs of depression
and was used for exclusion. Sleep problems were measured using the Insomnia
Severity Index (ISI; Bastien et al., 2001), measuring the impact of insomnia
(Morin, 1993).

The body scan intervention consisted of an eight-minute audio-guided exercise
recorded by the author, inspired by Kabat-Zinn (2005) (see Appendix B for a
translated transcript). Participants were instructed to listen to the recording
while seated or lying down and to practice regularly. No specific frequency of
listening to the audio was specified to the participants. No prior experience with
body scanning or relaxation was needed. The intervention, with a brief
relaxation, was also an audio-guided recording (Johles, 2002) with a duration
of eight minutes (see Appendix C for a translated transcript). The participants
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received their audio-guided exercises via e-mail, allowing them to listen to the
practice at any time.

Statistical Analysis

The Kruskal-Wallis test and a chi-square test were employed to compare
baseline characteristics across the four categories. The temporal change in
anxiety symptoms or sleep problems was the main effect measure that was
compared by length and type of intervention. We used linear repeated-measures
models to compare the time trends in outcomes from baseline to 4 months
between interventions, while accounting for the correlation of outcome
measures within individual participants. We also employed a random-
coefficient model with an unstructured covariance matrix for the intercept and
slope to describe the linear time dependence of each outcome score, anxiety
symptoms, and sleep problems.

Results and Discussion

Beneficial effects on anxiety symptoms were observed for all interventions; in
contrast to our hypotheses, there were no differences by intervention type or
duration. However, these changes were significant only for anxiety symptoms
(Figure 3 below). The reduction in anxiety symptoms varied between 11% per
month for the eight-week body scan, 12% per month for the eight weeks of
relaxation, 13% per month for the four weeks of relaxation, and 16% per month
for the four-week body scan. Results did not show any significant difference
between groups for sleep problems (Figure 3 below).
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Figure 3
Mean values for sleep problems and anxiety symptoms from baseline (To) to 4 months after
baseline (T3). Mean values for anxiety symptoms decreased for all four intervention groups.

There were some practical limitations in controlling for compliance. We did not
succeed in measuring the frequency of conducted practices. Participants might
have been engaged in other activities while listening to the audio recordings or
might not have done the practice at all. Upcoming research might benefit from
using digital instruments to collect data and measure compliance and skills. By
including baseline values in the estimation of time trends, the differences in
baseline values were only indirectly adjusted for. Thus, it may be possible that
the higher starting point in the four-week body scan group explained why this
intervention also showed the largest effect on anxiety. Moreover, as the
participants reported a low level of anxiety symptoms and sleep problems, the
small variation in outcome values may have hampered the differentiation of
intervention effects on the two outcomes. We acknowledge the lack of an
additional control group, as symptoms could have decreased over time
regardless of the intervention category. Limitations and strengths are discussed
in more detail under the heading General Discussion.

Conclusion
Both body scan and relaxation had significant, beneficial effects on anxiety,
independent of intervention length, suggesting that body scan and relaxation
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can be recommended as part of a daily recovery practice for student-athletes.
Overall, student-athletes appeared to be a healthy population in this study. The
outcomes for sleep problems showed no significant differences between
interventions at follow-up.

STUDY 1l

Johles, L., Molander, P., & Lundqvist, C. (2025). The role of mindfulness in
improving quality of life among student-athletes: a pilot mediation
study. Frontiers in Psychology, 16.
https://doi.org/10.3389/{psyg.2025.1479584

Aim

The overall aim of this study was to examine whether the effects of a brief body
scan intervention on QoL among student-athletes would mediate changes in five
facets of mindfulness. Our primary hypothesis was that student-athletes who
engaged in the body scan intervention would benefit more in their QoL than
those who engaged in the relaxation intervention. Second, the body scan
intervention was expected to increase all mindfulness facets compared with the
relaxation group. The third hypothesis was that improvements in mindfulness
would mediate the relationship between the body scan intervention and QoL
scores.

Method

Study III was a secondary longitudinal intervention pilot study emerging from
Study II. A randomized controlled trial (RCT) design was used. Six high schools
enrolled in the Swedish National Sports program (NIU) were approached
(basketball, k = 5; cross-country skiing, k = 1). A total of 114 participants were
recruited. Exclusion criteria and inclusion criteria were the same as in Study II.
Three student-athletes (n = 3) scored above the cut-off (i.e., >26 points) on
Beck’s Depression Inventory (BDI-I; Beck et al., 1988b; Beck & Steer, 1996) and
were excluded since their scores indicated high levels of depression. They were
recommended to seek help. There was incomplete BDI-I data for five
participants (n = 5) and incomplete demographic information for seven
participants (n = 7), resulting in the exclusion of 12 participants (n = 12). A total
of 114 participants remained (n = 99; women: n = 40; men: n = 59), and they
were randomized to one of two arms: body scan or relaxation. All personal
identifiers of participants (e.g., names, student IDs, or any other identifying
information) were removed from the dataset after data collection. Each
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participant was assigned a unique code, which was used throughout the study to
maintain confidentiality.

Participants completed measures of mindfulness and QoL three times: at
baseline, at follow-up (4 weeks after baseline), and at 8 weeks after baseline. A
simple mediation analysis was conducted. Path analyses on random slopes were
conducted to test the mediation effect of the body scan on change in QoL
(measured with the Brunnsviken Brief Quality of Life Scale, BBQ) via the Five
Facets of Mindfulness Questionnaire (FFMQ). All measures are described in
detail under the heading Measures. The Swedish version of BBQ (Lindner et al.,
2016) was used as an outcome measure for QoL, and mindfulness was assessed
with the FFMQ (Baer et al., 2006). The Swedish-validated 29-item FFMQ was
used in this study (Lilja et al., 2011, 2020).

The active intervention group (body scan) took part in an audio-guided body
scan exercise recorded by the first author. The practice was created and inspired
by a body scan developed by Kabat-Zinn (2005). All participants received the
audio-guided exercise (see Appendix B for a full translated transcript) via e-
mail. The participants in the intervention with relaxation (= active control
group) received an eight-minute audio-guided relaxation exercise inspired by
Ost’s brief applied relaxation (Ost, 1987), recorded by the first author (see
Appendix C for full transcript). Before and after listening to the audio recording,
the participants were asked to self-evaluate their perceived level of being in the
present moment or relaxed state after each practice. All participants were
encouraged to regularly listen to their recorded practice, such as a body scan or
relaxation, to help with their practice. No prior experience with the practices was
needed to follow the recorded practice. No economic compensation was given to
anyone in the sample.

Statistical Analysis

Descriptive statistics and Cronbach’s alpha were calculated using IBM SPSS
Statistics 25 (Armonk, NY; IBM Corp, 2017). Simple mediation analyses
(separate models were run for each outcome) were conducted using random
slopes extracted from separately conducted mixed-effects models. Effect sizes
were determined based on the mediation proportion (PM), which represents the
ratio of the indirect effect to the total effect (MacKinnon, 2007). Following the
procedures outlined by Carrién et al (2017) we examined the relationship
between (1) the independent variable (groups) and the mediator (change from
baseline to post-treatment, To—T2; a-path), and (2) the mediator and the
dependent variable, i.e., change in quality of life (QoL) outcomes from baseline
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to follow-up when accounting for the independent variable (b-path). Random
slopes (i.e., individual change) in mindfulness (FFMQ facets) served as
mediators, while QoL (BBQ) was the outcome variable. To assess the potential
mediating role of FFMQ in predicting changes in QoL, a series of linear mixed-
effects models with random intercepts was estimated using the lme4 and
ImerTest packages in R (Bates et al., 2015; Kuznetsova et al., 2017). Each
potential mediator was tested in a separate model to evaluate its individual
association with changes in QoL. See the Research Methods section for more
information about the mediation analysis.

Results

We hypothesized a greater effect on QoL for those who received a body scan (4
weeks) in comparison to relaxation training (4 weeks). The body scan
intervention did not yield a greater increase in QoL than the relaxation
intervention, as shown in Table 3. Analysis revealed no significant interaction
between group and time (b = 0.29, SE = 0.96, 1 (161.39) = 0.30, p = .76). Neither
the main effect of group (b = -0.91, SE = 1.13, t (151.83) = -0.81, p = .42) nor
time (b = 0.74, SE = 0.70, t (162.57) = 1.06, p = .29) reached statistical
significance. Outcomes revealed low levels of QoL in all groups.

At the 16-week follow-up, no substantial associations were observed (Table 3
below), suggesting that the key variables did not exhibit significant relationships
at this time point. Given the lack of relevant findings, only data from the 4-week
assessment and 8-week follow-up were included in the mediation analysis to
ensure statistical relevance.

Table 3
Estimated Marginal Means by Time Point and Group
Time Point Group M SE 95% CI

0 4RX 37.1 1.22 [35.5,38.7
0 4BS  36.1 1.19 [34.6,37.7
1 4RX 37.3 1.26 [35.6,39.0
1 4BS  36.7 1.23 [35.0,38.3
2 4RX 37.81.26 [36.1,39.5
2 4BS  37.2 1.23 [35.5,38.8
3 4RX 35.11.14 328,375
3 4BS  33.7 1.29 [31.0,36.4

]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
]

Note. RX = Relaxation; BS = Body Scan; M = Mean; SE = Standard Error; CI = Confidence
Interval
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Mediation Analyses

The mediation analysis results are summarized in Tables 4, 5, and 6 below. The
group variable included body scan and relaxation, while slopes from the five
facets of the FFMQ were analyzed individually as mediators. QoL slopes served
as the dependent variable. The initial hypothesis proposed that all mindfulness
facets in the FFMQ would show greater change in participants receiving body
scan training than in those receiving relaxation training; however, this was not
supported by the data.

As indicated in Table 5, no significant associations were found between the
independent variable (body scan vs. relaxation as the active control group) and
the mediator (FFMQ), indicating a non-significant a-path. Similarly, the
relationship between the mediator (FFMQ) and the dependent variable (QoL)
was not significant (b-path). Consequently, the dependent variable (QoL) was
not influenced by the intervention (c-path), as shown in Table 6, and none of the
five mindfulness facets demonstrated a significant a-path (Table 4). Taken as a
whole, the body scan intervention did not affect the facets of mindfulness
measured with FFMQ.

Table 4
Path Coefficients for Individual Mediators

Mediator a-path Estimate a-path p-value
Nonreact 0.15 0.17
Observe 0.10 0.21
Act with Awareness -0.17 0.16
Describing 0.03 0.74
Nonjudge 0.01 0.95

Note. Estimates and p-values correspond to the a-path of each mediator.

Table 5
Path Coefficients for Model with All Mediators

Mediator b-path Estimate b-path p-value
Nonreact 0.14 0.28
Observe 0.09 0.37
Act with Awareness -0.27 0.08
Describing -0.10 0.40
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Mediator b-path Estimate b-path p-value
Nonjudge 0.13 0.32

Note. Estimates and p-values correspond to the b-path of each mediator

Table 6
Direct and Total Effects
Effect Estimate p-value

c-path (Direct) 1.23 0.76
Total Effect (c) 1.28 0.03
Note. The direct effect (c-path) and total effect estimates are reported

In conclusion, the mediator of the dependent variable, QoL (= BBQ), was not
associated with any of the interventions, and the a-path was not significant for
any of the five facets in the mediation analysis.

Discussion

This pilot study examined the mediating effects of a 4-week body scan
intervention versus relaxation on mindfulness and QoL in student-athletes,
focusing on the Five Facets of Mindfulness (FFMQ). The findings showed no
significant direct effects on QoL, contradicting some prior research suggesting
mindfulness training enhances well-being in athletes (Jones et al., 2020). It is
also important to note that all participants had low QoL values both before and
after the interventions in all groups, i.e., at a level that is considered to indicate
psychopathology according to current research with clinical and subclinical
populations (Hlynsson et al., 2024).

Path analyses revealed no direct influence of the interventions on QoL, and the
absence of significant a-path relationships suggests that specific mindfulness
components may not mediate QoL, at least not in the population included in this
pilot study. A key limitation was potential low adherence, making it difficult to
assess how frequently participants engaged with the exercises. The left-out
difference between body scan and relaxation may suggest shared variables with
the interventions (Birrer et al., 2023; Chiesa & Malinowski, 2011; Feldman et
al., 2010). Notably, QoL levels were consistently low across all groups. Possibly,
a hidden type two fault may exist.

Contrary to expectations, the facets of “acting with awareness” and
“nonreactivity” did not show positive associations, conflicting with prior
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findings on mindfulness as a buffer against depression and a predictor of well-
being in athletes (Foster & Chow, 2020; Glass et al., 2019). Similarly, the
“observing” facet was unrelated to QoL, possibly because athletes already excel
at perceiving stimuli, making this facet less impactful (Lilja et al., 2013).

Several factors may explain these results, including athletes’ existing
mindfulness-related skills and the effects of age, gender, and other recovery
practices. While body scan has been shown to promote acceptance and passive
breath observation, relaxation targets the reduction of physical arousal and
controlled breathing (Feldman et al., 2010; Feruglio et al., 2021). In conclusion,
a brief body scan practice was not more effective than relaxation in improving
QoL among student-athletes.

Strengths and Limitations

This pilot study is likely the first longitudinal mediation analysis to examine the
effects of a brief body scan intervention on QoL among Swedish student-athletes
aged 15-19. A key strength is its RCT design and high ecological validity,
achieved through collaboration with coaches and teachers. The inclusion of an
active control group further strengthens the study.

Adherence to the interventions may have varied, with multitasking during audio
recordings being a potential confounder. While we attempted to measure
relaxation and presence after practice, low response rates prevented inclusion
in the results. The study’s relative anonymity helped maintain objectivity,
though pre-existing relationships and group dynamics may have influenced
outcomes. Given methodological challenges and small sample sizes in this study,
it remains uncertain whether body scan alone can enhance athletes’ QoL.

Future studies should address these limitations by including diverse sports and
age groups, incorporating additional mindfulness practices (e.g., extended body
scans, yoga, walking meditation), passive control groups, and more outcome
measures. Examining these relationships further with multiple mediation
analyses and qualitative research may further clarify the role of mindfulness in
athletic contexts (Bird et al., 2021; Birrer et al., 2023). Strengths and limitations
are discussed further under the next heading, General discussion.

Conclusion

Neither body scan nor relaxation showed significant direct effects on QoL
among student-athletes, and no indirect associations with specific mindfulness
facets were identified. These results highlight the need for future longitudinal
studies to enhance the understanding of body scan, facets of mindfulness, and
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their impact on QoL. Incorporating additional mindfulness practices and sport-
specific outcome measures may yield stronger insights into which aspects of
mindfulness are most important for athletes’ QoL.

GENERAL DISCUSSION

Theoretically and empirically, mindfulness and psychological flexibility are
suggested to be helpful for competitive athletes’ mental health. The overarching
aim of this thesis was to contribute to the field of mental health among
competitive athletes by further investigating psychological flexibility and
examining a body scan, drawn from mindfulness, as an intervention for anxiety
symptoms, sleep problems, and QoL, with a specific focus on mediators of
change in mindfulness. The three studies examined psychological flexibility,
mindfulness, and mental health among athletes, offering valuable insights into
applied practices within Swedish sport schools and the fit of these practices
among student-athletes.

The first study indicated that the PFSS scale shows promise for use with
competitive athletes, though it may not capture all aspects of psychological
flexibility. The second study found that relaxation and body scan had minor
effects on anxiety in student-athletes, raising questions about which processes
reduce anxiety and the role of breathing and stillness. However, these
techniques did not improve sleep problems, suggesting a need for additional
investigations. Overall, student-athletes maintained healthy sleep during the
competitive season. In the third study, neither body scan nor relaxation
significantly impacted QoL. No indirect associations with facets of mindfulness
were observed.

Findings in Relation to Theoretical Frameworks

The main theoretical framework of this dissertation was to enhance knowledge
of the third wave of CBT in sport contexts and to test whether a brief body scan
practice was helpful for competitive athletes. The findings from the studies add
some challenges to the framework and expand what is known about
mindfulness, psychological flexibility, and mental health in sport contexts.

In line with the third wave of CBT and research linked to athletes and ACT
(Lundgren et al., 2020), predictive validities were demonstrated between PFSS,
depression, anxiety, and QoL. The results indicate that the PFSS is a useful
measure of psychological flexibility in sport settings. However, it remains
unclear whether our scale captured all core processes of psychological
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flexibility, as assessed by the PFSS. A psychometric explanation could be that
some items in the questionnaire were too similar, thereby creating inflated
multicollinearity. A theoretical explanation, when going back to the framework
of the third wave of CBT, could lie in the near relationship between experiential
avoidance and acceptance. The concepts could theoretically be dependent on
each other, creating a tautology, and core processes may statistically tap into
each other.

Outcomes from Studies IT and III did not demonstrate that the third-wave body
scan was superior to the more traditional relaxation practice. We should also
remember that the outcomes were not radically worsened with a brief body scan
or a brief relaxation. Because sleep problems did not decrease in Study II, the
results partly contradict previous studies showing that mindfulness is helpful
for athletes’ mental health (De Petrillo et al., 2009; Kaufman et al., 2009).
However, previous research has shown that it is difficult to predict who will
respond to an intervention for sleep problems (Espie et al., 2012). The broad
definition of insomnia and the lack of clearly defined subtypes have been cited
as factors contributing to this limitation (Espie et al., 2012).

In Study I, there was a correlation among senior athletes between psychological
flexibility, age, and QoL. What is interesting and elusive is how psychological
flexibility, which also includes the core process Contact with the present
moment (= mindfulness), seemed to be linked to QoL among senior athletes
(Study I), when neither a body scan nor facets of mindfulness influenced QoL in
student-athletes (Study III). Outcomes in Study III disconfirmed a significant
relationship between body scan and facets of mindfulness on QoL in student-
athletes. A question that naturally arises is whether psychological flexibility
develops over time with increased life experience, when combining work,
studies, and competing at elite levels. Based on the outcomes in Study I, QoL
levels seem to increase with years as a competitive athlete and with age. An
unexplored question is whether the results of Study III would have differed if
senior athletes had been included as a comparison group. In future studies, it
would be interesting to study whether all facets of mindfulness and/or core
processes of psychological flexibility are linked to age and/or years as an athlete.

From the outcomes in the studies in this thesis, we do not know if there are other
variables linked to participants’ levels of QoL. Among students, it is reasonable
to expect that participants may have emotional and/or cognitive reactions to
their practice, e.g., contentment or disappointment at not being able to practice
the body scan or relaxation. If contamination was possible, as participants
within teams and/or school could have talked about their experiences with each
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other (e.g., I tried this great body scan/relaxation practice, and I really enjoyed
it!), then these factors may have been threats to internal validity. Participants
may also have exchanged recorded exercises with each other.

Study I

Some possible implications could be drawn from Study I. Our measure, PFSS,
seems to have the potential of being a useful instrument in the field of sports.
Although some thoughtfulness is required when interpreting the outcomes,
further validation of PFSS is recommended. This is discussed under the heading
Future directions. The total number of questions for participants in Study I was
large, which may have been due to participants being tired of being asked the
same questions repeatedly. Another possible alternative explanation is
obviously related to where the cut-off level of the communalities was set. A high
alpha coefficient may indicate the inclusion of similar questions.

High PFSS scores (indicating high levels of psychological inflexibility) were
significantly associated with low performance scores. When assuming a
psychometric explanation of similarities between the included items in PFSS,
the second question (“When competing, I cannot control my nervousness, and
it affects my performance negatively”) had a low factor loading (a little over
<0.40), which could have been a matter of interpretation of the word
‘nervousness’ in the PFSS. Thus, the word ‘nervousness’ could be interpreted as
something negative, or something related to motivation and a thrilling sensation
in a positive way (Zentner & Eerola, 2010). Another potential explanation to
consider is that the PFSS measures experiential avoidance rather than
psychological flexibility. As previously described, the AAQ-II scale served as
inspiration for the development of PFSS, and the observant reader will recall
that the AAQ-II partially measures experiential avoidance (Wolgast, 2014).
Hence, a relevant question to place in the foreground may be whether the PFSS
captures all aspects of psychological flexibility. Both experiential avoidance and
psychological flexibility are theoretically similar and linked to how we react to
inner sensations rather than the experiences themselves. A difference between
these two areas is that an avoidant attitude interprets internal sensations as
threats to be reduced. In contrast, psychological flexibility treats inner reactions
as temporary human states and processes that may benefit from acceptance and
welcome.

Further investigation would be necessary to determine whether the seven items
in the PFSS fully capture the concept of psychological flexibility, since the items
were developed by describing psychological inflexibility rather than
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psychological flexibility. It is also debatable whether PFSS focuses mainly on
acceptance and omits the core processes of committed action, defusion, and self-
as-a-context. Therefore, we should be careful in interpreting the outcomes and
not take for granted that the PFSS measures all aspects of psychological
flexibility.

Initially, I had planned to include PFSS in my third study and compare the
mediating effects of PFSS and FFMQ on sleep problems and QoL outcomes,
which could have enhanced the general understanding of the processes
underlying aspects of mindfulness, including emotional avoidance and
psychological flexibility, among competitive athletes. Due to a
misunderstanding during the writing of the ethical application, the PFSS
measure was omitted. Therefore, the core processes underlying psychological
flexibility (as measured by PFSS) could not be examined further in Study III.

Study II

In Study II, levels of anxiety symptoms and sleep problems were low at baseline.
We used the standard cut-off thresholds taken from the original
recommendations. One explanation for the low and healthy anxiety levels and
sleep problems at baseline could probably be that our sample included young
and healthy participants. Our findings on sleep problems might be explained by
the fact that the effect sizes of time changes did not differ between the
intervention and active control groups, as most participants (56%) started at
rather low baseline levels, i.e., below the cutoff for mild anxiety symptoms.
Another assumption could have been a "floor effect” regarding low levels of
anxiety symptoms and how improved sleep problems could be achieved in this
young, healthy sample. Another possible explanation for low levels at baseline is
linked to findings in previous research where physical training has been
indicated to be advantageous for regulating anxiety, reducing stress and
depression, and increasing mental health on physiological, psychological, and
metabolic levels in athletic populations (Josefsson et al., 2014a; Miicke et al.,
2018). Itis also worth mentioning that all levels of anxiety symptoms and sleep
problems were low at follow-up, when student-athletes were in the middle of the
competitive season, while exposed to many exams and tough academic work in
their schools.

Neither body scan nor relaxation had a great impact on sleep problems in Study
II. A probable explanation might be that sleep problems are linked to cognitive
activity and worries among student-athletes, which are common among
Swedish adolescents (Norell-Clarke et al., 2017). Relaxation has previously been
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highlighted as a helpful method for reducing sleep problems in clinical
populations and athletes (Lever et al., 2020; Manzoni et al., 2008), which is not
consistent with our findings in Study II. Sleep problems did not worsen during
the intervention period. Outcomes showing decreased anxiety symptoms
following a body scan are more in line with previous research (Noetel et al.,
2021). Another observation of the outcomes in Study II is that the mean values
at baseline indicated higher levels of anxiety symptoms among female student-
athletes when compared with males. Female student-athletes scored higher on
anxiety symptoms and sleep problems, which is in line with research indicating
that gender gaps have increased among 10- 19-year-olds (Giota & Gustafsson,
2017; Platt et al., 2021). The three excluded athletes in our study (due to high
levels of depression) were all females. Age was not associated with either anxiety
or sleep, and the type of sport showed a weak association with sleep problems,
indicating more problems among basketball players compared to skiers. The
fourth and final follow-up was during the winter, and the dropout rate was
around 50%. A hypothetical explanation for the relatively high dropout rate and
the differences between sports at the last follow-up could be that the winter
season, including ski races, had started.

Study III

This study explored whether a four-week body scan intervention, compared with
a four-week relaxation intervention, influenced mindfulness and QoL among
student-athletes, with particular emphasis on the Five Facets of Mindfulness
Questionnaire (FFMQ). Results showed no significant direct effects of either
intervention on QoL. Outcomes also revealed that student-athletes showed low
levels of QoL at baseline and follow-up. Of course, it is possible to further reflect
on whether this was due to student-athletes having moved away from home and
lacking the geographical proximity that would allow them to receive support
from relatives and friends.

Earlier research points in divergent directions regarding which aspects of
mindfulness are most important for cultivating mindfulness among people in
general and among athletes (Chiesa & Malinowski, 2011; Josefsson et al., 2014b;
Lewis et al., 2022; Lilja et al., 2020). Our finding stands in contrast to previous
literature suggesting mindfulness training can enhance QoL in student-athlete
populations (Jones et al., 2020). Earlier studies have reported inconsistent
findings regarding body scan interventions. These findings underscore the
nuanced and multifaceted ways in which mindfulness practices may—or may
not—impact QoL. Unfortunately, we cannot obtain direct guidance from the
third study on which specific aspects of mindfulness are critical to driving QoL
improvements among athletes. One explanation for the null effects could be
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related to complications in measuring adherence. Due to low response rates in
reporting compliance, it remains unclear how frequently participants engaged
in the exercises, limiting insight into their actual exposure to the practices. Low
response rates and dropout have been demonstrated in earlier studies with
student-athletes who played basketball or table tennis (Tebourski et al., 2022).

Interestingly, body scan was not superior to relaxation in our studies, which may
suggest that the relaxational aspects common to both may be central. Both
techniques encourage focus in the present moment and attention to breathing;
however, relaxation emphasizes muscular release and regulated breath, whereas
mindfulness promotes nonjudgmental awareness. Possibly, overlapping
features may account for the comparable outcomes and presumably common
factors across groups (Feldman et al., 2010).

The absence of positive associations with the “acting with awareness” and “non-
reactivity” facets contradicts findings that suggest these traits help mitigate
depressive symptoms in college athletes (Glass et al., 2019). Similarly, the
unexpected lack of a significant role for “non-reactivity” challenges previous
research linking this facet to overall well-being (Foster & Chow, 2020). The
“observing” facet did not show any significant association with QoL, despite
earlier studies connecting high scores on this dimension to mindfulness benefits
(Lilja et al., 2013). One possible explanation is that student-athletes, due to their
physical training and performance demands, already possess strong
observational skills, reducing the relevance or impact of this component. Other
explanatory factors may also account for the observed results. Given the
performance-oriented nature of competitive sports, participants may already
have developed advanced skills in acting with awareness, thereby limiting the
measurable effects of the intervention. The lack of significant differences
between interventions on QoL outcomes may reflect overlapping intervention
components, particularly the shared emphasis on bodily and breath awareness
(Birrer et al., 2023; Chiesa & Malinowski, 2011).

In conclusion, findings from Study III suggest that a brief body scan
intervention is not sufficient to produce measurable improvements in QoL
among student-athletes. The previously demonstrated strong validity of the
FFMQ (Baer et al., 2008) has been called into question, and it remains unclear
whether the FFMQ captures all mindfulness constructs in non-clinical settings
(Grossman & Van Dam, 2011; Tran et al., 2022; Xia et al., 2019). Thus,
practicing mindfulness, having the skill of mindfulness, being in a state of
mindfulness, and having a well-developed trait of mindfulness, viewed from
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various facets of mindfulness, might relate to different contextual aspects and
concepts of mindfulness.

The outcomes in Study IIT underscore the need for further research to identify
the specific mediators that may influence QoL in athletic populations. We may
also conjecture that measuring mindfulness may require research methods
beyond mediation analysis. This will be discussed further under the headings
Limitations, Strengths, and Future Directions.

Practical Implications

The findings from this thesis point to several practical implications while also
highlighting the need for caution when interpreting the outcomes. Results from
Study I suggest that the PFSS may be a useful measure for assessing
psychological flexibility among competitive athletes. However, it was not
possible to determine whether all core processes are adequately captured in our
new scale. Nonetheless, the observed associations between psychological
flexibility and QoL, performance, and symptoms of depression and anxiety are
broadly consistent with earlier research in sport contexts (Gross et al., 2018;
Lundgren et al., 2018). As Study I was not an intervention study, these findings
should be interpreted as indicative rather than causal, and further research is
warranted to clarify the role of specific core processes. It remains unclear which
core processes of psychological flexibility are most important for athletes’
mental health. The PFSS has already been translated and validated in several
countries, and at the time of writing this thesis, the PFSS is being validated in
Mexico and Brazil.

Findings from Study II indicate that brief daily practices, such as an eight-
minute body scan or a relaxation exercise, may help maintain lower anxiety
levels among student-athletes. The absence of differences between the two
practices in both Study II and Study III suggests that shared components, such
as breathing, relaxation, or attentional focus, may be particularly relevant, yet
this remains undetected. Another reflection is linked to the prevailing zeitgeist
at the time the short relaxation exercise was recorded. Some instructions in the
recorded relaxation may reflect where CBT was twenty-five years ago. That is, in
the borderland between the second and third wave CBT. That said, the
differences between the exercises may have been blurred because the relaxation
instructions also included elements linked to directed attention (see Appendix
0).

It is also possible that nonspecific factors, including expectations and
confounding variables, influenced the outcomes. The third study revealed low
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levels of QoL among student-athletes, which may reflect a lack of friends and
relatives and difficulties with recovery when living away from important others,
a pattern already confirmed in previous research (Czyz et al., 2013; Reichert,
2012).

The results further suggest that extending the intervention from four to eight
weeks did not lead to additional reductions in anxiety symptoms. This may
indicate that relatively brief interventions can be somewhat helpful when
applied in sport and educational settings, a finding highlighted in earlier work
emphasizing time-efficient interventions for athletes (Pagani et al., 2023). At
the same time, the lack of sustained effects on sleep problems and QoL, and the
tendency for outcomes to return to baseline levels at follow-up, suggest that
continued practice may be recommended to maintain potential benefits. In this
regard, the interventions may have functioned more as stabilizing or buffering
strategies rather than as means for producing enduring change, particularly
during periods of increased academic and sport-related demands (Nien et al.,
2023).

Taken together, the findings suggest that brief body scan or relaxation practices
may serve as low-threshold and feasible strategies for supporting low anxiety
levels among student-athletes. Coaches, teachers, and other stakeholders may
consider using PFSS to monitor psychological flexibility and encourage brief
digital practices, while remaining mindful of the modest, context-dependent
nature of the observed effects.

Statistics Applied

In Study I, we firstly conducted an EFA and secondly a CFA. Both statistical
methods are frequently used when analyzing the structure of relationships
among observed variables. EFA is data-driven and is applied to explore the
structure of the collected data without necessarily being linked to a specific
theory. CFA is theory-driven and includes testing a model.

There are advantages and disadvantages to the order in which to conduct a
factor analysis. One main disadvantage of conducting a CFA before EFA is the
limited flexibility to explore alternative models and the risk of inaccuracies in
prespecified parameters that could compromise the overall validity of the
analysis. Furthermore, if researchers have incomplete theoretical knowledge,
the CFA may be forced to fit an incorrect model, compromising validity. On the
other hand, conducting a CFA before the EFA allows researchers to test a
hypothesis about the structure of variables, providing a framework for the
subsequent EFA. The CFA permits researchers to assess the goodness of fit of
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the suggested model and detect any misspecifications before continuing with
the EFA.

Bootstrapping was used in Study I. It is a method for resampling statistics to
estimate the distribution of the data set by repeatedly resampling from the
observed data. This method is especially useful when the sample size is small.
The idea with bootstrapping is to simulate many datasets by drawing random
samples with replacement from the original dataset.

Cronbach’s alpha was used in the studies in this thesis, and it has limitations like
any statistical tool. Cronbach’s alpha assumes that all items are equivalent in
terms of their relationship to the construct being measured. Hence, it is
presumed that all items have the same factor loading. However, this conjecture
may not always hold, especially for multidimensional constructs (Dunn et al.,
2014). Cronbach’s alpha presumes that the relationship between each item and
the underlying construct is invariant across different groups. Nonetheless, if
certain items function differently across groups, the alpha coefficient may not
accurately reflect the scale's reliability for all participants (Stark et al., 2006).
Another shortcoming with Cronbach’s alpha is sample heterogeneity. Thus,
Cronbach’s alpha can be sensitive to the sample composition with respect to
demographics and relevant characteristics. Different samples may exhibit
distinct response patterns, leading to variability in the estimated alpha
coefficients (Dunn et al., 2014). The sampled size can also be a factor influencing
the stability of Cronbach’s alpha estimates. Thus, smaller samples may yield less
reliable estimates due to increased sampling error, whereas larger samples may
yield more stable estimates (Bonett & Wright, 2015). Furthermore, Cronbach’s
alpha can be sensitive to sample composition, and different samples may yield
different responses, leading to variability in estimated alpha coefficients (Dunn
et al., 2014). Another point of view was that participants had to answer a large
number of questions. This may have contributed to non-response and dropout.
This also relates to the statistical issue of Cronbach's alpha coefficients, which
might have been too high. In general, researchers consider it to be correct that
an alpha coefficient should be as high as possible. However, a high alpha
coefficient may indicate that identical questions are included in the same
measure.

The statistical limitations noted above were partially addressed in Study II,
where McDonald’s Omega was also used to assess internal consistency. One
advantage of McDonald’s Omega is, for instance, its incorporation of
adjustment for factor loadings, which may improve the accuracy of reliability
estimates, particularly in situations where items have different levels of
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correlation with the underlying construct (Dunn et al., 2014; Zhang & Yuan,
2016).

In Studies II and III, the sample sizes were relatively small. Therefore, the
question of statistical power could be highlighted. The number of participants
was determined using a power analysis in Study II, conducted with G*Power
version 3 for Windows (Faul et al., 2007). Commonly, 0.80 is considered
sufficient power when conducting a study, indicating a 20% risk of missing a
non-random difference between groups. If the risk is greater than 20% (i.e., low
power), a Type II error is likely. Outcomes in Study III may have been
influenced by low statistical power, resulting in an increased risk of type II
errors and difficulties generalizing the outcomes (Cumming & Calin-Jageman,
2016; Field, 2018). A type two error is when it is concluded that no difference
exists when a difference exists. A type one error occurs when the conclusion is
that there is a difference or effect when, in fact, there is none. Both type one and
type two errors are influenced by variables such as study design, population
size, and the characteristics of the population under study (Daniel & Cross,
2018).

Even though we met the participant-count requirements for each group in
Studies II and III, the group sizes were relatively small. Comparing as many as
four interventions (in Study IT) and identifying significant differences requires
alarge number of participants. This is especially true since our sample consisted
of reasonably healthy people, rather than patients, and we could therefore
expect smaller effects than with clinical samples. With low power, the chance of
finding a small effect is low. In general, with higher power, more precise
conclusions can be drawn from the included data, since the influence of outliers
is reduced. The inclusion of large samples often simplifies the detection of
statistically significant results for small effects.

In Study II, repeated measures were used (pre-, post-, and follow-up),
accounting for missing data across all time points and including all available
observations, which are beneficial for generating more information from the
dataset and for optimizing statistical power compared to ANOVA (Hesser,
2015). Missing data were accounted for in repeated-measures models by
including all participants with at least one completed measurement. ANOVA
would have excluded all participants who had not filled in measures on all four
occasions (Krueger & Tian, 2004). Repeated measures is a type of multilevel
modeling that is helpful when participants serve as their own controls, thereby
providing information about individual changes. Repeated measures could
provide more efficient estimates than other regression models (Hesser, 2015).
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When we analyzed the data using Bayesian methods, which are recommended
for elevated dropout rates (Kingma et al., 2015), the results were similar to those
obtained with repeated measures in Study II.

There were both advantages and disadvantages with using mediation analysis in
Study III. As many researchers have noted, it is of foremost importance to
understand how effective treatments work (Holmes et al., 2018; Kazdin, 2009;
Preacher & Hayes, 2008). Mindfulness has previously been identified and
assessed using promising targeted constructs (e.g., FFMQ) that can partially
induce positive outcomes (Baer et al., 2008). In Study III, we measured changes
in mindfulness and QoL before and after the body scan and relaxation
interventions. There may be many possible reasons why no significant direct
associations were found between interventions. First, the study may have been
underpowered to detect increases in mindfulness (FFMQ) and QoL. The
relationship between the predictor (body scan or relaxation) and the outcome
(QoL) may have been attenuated due to our relatively small sample size. We
would have needed 150 student-athletes to attain a power of 0.85 with p < .05
to find a moderate effect size (Cohen’s d = 0.5). Second, it might be that FFMQ
is not a sensitive process measure for detecting changes in QoL in sport contexts.
In other words, FFMQ may not include ideal psychometric properties.

When taking the traditional approach to mediation analysis (Baron & Kenny,
1986), it may seem incorrect to conduct a mediational analysis without a
significant relationship between the predictors and the outcome. In addition, it
has been argued that there may be many statistical situations in which an
indirect effect between predictors and outcomes is present despite the absence
of a significant direct relationship. This could justify conducting mediational
analysis in these cases (Hayes, 2018; Zhao et al., 2010). The hypothetical
association between predictors and outcomes in a mediational analysis may be
explained by many variables, some mediational and others negative. When all
effects are taken into account, the association between variables may be
weakened and only observed in large samples.

Limitations

There are some important limitations to keep in mind when interpreting the
results and when refining future studies. For instance, no passive control group
(= untreated condition) was included. However, including a fifth intervention
group in Study IT and a third intervention group in Study ITI would have reduced
power. However, it could have been interesting if we had included student-
athletes from various sports in Studies II and III.
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Regarding validity, all samples were self-selected participants, which may not
adequately represent the larger population of competitive athletes. To what
extent self-selection and potential issues with sample representativeness could
have influenced participants’ engagement, compliance, and outcomes is difficult
to say (Cook, 2010; Davidson et al., 2009). Another threat to validity could be
incorrect data recording and reporting, which could hamper statistical
conclusion validity (Kazdin, 2017). The researcher and the assistants conducted
frequent data checks to rule out the risk of recording errors.

Most measures included in our three studies are self-report measures developed
in subclinical or clinical contexts, which warrant caution regarding the
generalizability of the outcomes to objective measures (Bowling et al., 1999;
Brannstrom & Wennerstrom, 2010; Lonnberg et al., 2020). Minor variations in
how the self-report questionnaires are provided could be a source of study bias
(Koller et al., 2023). Another limitation of the three studies is that the results
cannot be generalized to injured and depressed athletes, since these variables
were exclusion criteria.

Attempts were made together with coaches and teachers to include objective
measures of specific athletic performance and skills during practice and/or
competition. However, we had practical difficulties with targeting how these
skills could be registered; therefore, this data was left out. We also began
measuring rankings among skiers before and after their intervention, but due to
limited data, we left this out. Attempts were also made to control for compliance
and subjective units of perceived relaxation or mindful state, before and after
participants applied their practice. However, due to a low response rate, this
data was left out.

Study 1 suggests that the PFSS has promising psychometric properties.
However, we did not compare PFSS with other psychological flexibility scales,
nor did we separately extract and examine the six core processes. Therefore,
some caution is warranted when interpreting the outcomes. Study II
experienced participant dropout. The most common reason for not completing
the studies was time constraints. Participants who completed the studies often
reported time pressures. Of course, an in-depth analysis of missing data could
have been conducted to improve understanding of the results (Hollis &
Campbell, 1999). One major limitation of Study III was its sample size. The
outcomes in Study III may be due to insufficient statistical power. As Faul et al.
(207, p. 175) proclaim, “...significance tests that lack statistical power are of
limited use because they cannot reliably discriminate between H, and the
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alternative hypothesis (H;).” Another limitation of Study III was the use of few
outcome measures.

Strengths

All three studies in this thesis were conducted in natural settings within athletic
contexts and schools, which strengthens ecological and external validity, i.e.,
the extent to which changes in the dependent variable can be generalized
beyond the research setting (Kazdin, 2017; Schmuckler, 2001).

The first author in all three studies tried to control and distribute the
administration of the self-report questionnaires as equally as possible, including
the same order of all questions and measures. To assess perceived anxiety
symptoms, we used the BAI, a well-validated self-report questionnaire
frequently used in both clinical and non-clinical settings (Creamer et al., 1995).
As for the ISI, it has shown a high correlation with other measures of anxiety
(Chou et al., 2015), and its frequent use in international studies of sleep
problems facilitates comparisons across trials. The measures BAI, ISI, FFMQ,
and BBQ have been validated and evaluated in the Swedish context across
relevant age groups, thereby reducing threats to statistical conclusion validity
(Kazdin, 2017; Lindner et al., 2016).

It is also worth mentioning the design of Study I, including an EFA and a CFA
with two samples, which is a strength. The EFA helped the exploration and data
reduction, while the CFA refined measurement models based on empirical
evidence. Thus, the two-step process enhances the robustness and validity of
factor analysis when aiming to understand the latent structures in the data. A
strength is the longitudinal randomized controlled studies with active control
groups, including team and individual sports, and a 4-month follow-up after
baseline. Another strength is the use of repeated measures with active control
groups, where more than two time points were measured; this is a strength in
longitudinal randomized controlled trials and mediation analysis (Roth &
MacKinnon, 2012).

Future Directions

Some caution is warranted when interpreting the outcomes. Future validation
of PFSS is desired in upcoming research in various sport contexts. The PFSS has
already been validated and translated into Turkish (Karagoz & Cotuk, 2023) and
translated into Persian (Badinlou et al., 2022). Even if PFSS has been developed
and is now used in sport contexts abroad, all seven items in PFSS could be
interpreted differently across cultures (Zentner & Eerola, 2010). This highlights
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the necessity of adjusting sport-specific scales to various contexts, also in future
research.

For instance, it would be interesting to examine if there are any mediating
relationships between PFSS, mindfulness, and QoL. Upcoming research could
also explore the contribution of PFSS, alongside other sport-specific measures,
to identifying which core processes and facets of mindfulness are helpful for
competitive athletes’ mental health. Besides, outcomes following a body scan
could be investigated further with new outcome measures developed in sport
contexts.

A specific area of interest emerging from this thesis was whether the
mindfulness facet of acting with awareness (as measured by the FFMQ) is
associated with, or distinct from, the core process of acting in a valued direction
as conceptualized within psychological flexibility. The findings of this thesis do
not provide a complete, comprehensive understanding of mindfulness and
psychological flexibility. Though efforts have been made to expand knowledge
in the field of the third wave and mental health among athletes. Further research
is warranted to explore the mediators of mindfulness and the core processes of
psychological flexibility, as well as their impact on athletes’ mental health,
including QoL.

Future studies should also prioritize more detailed data collection on skills and
compliance, as participants may not have fully engaged with the practice. For
instance, integrating daily mindfulness practices with a digital application that
tracks compliance alongside physical training could improve adherence. The
issue of limited participant reporting could be addressed by using secure online
systems for data and questionnaire submission (Hoerger, 2010). Moreover,
investigating mindfulness practices via smartphones in larger educational
settings, including public high schools and non-athlete populations, would be
valuable. This could allow for longer intervention durations and the
incorporation of weekly group sessions with teachers, coaches, and school
health care units.

This thesis did not incorporate any qualitative studies. A mixed-methods design
could have provided additional insights into participants’ experiences. For
example, qualitative data could have captured participants’ thoughts, feelings,
and bodily sensations during relaxation and body scan practices. Such data
would have allowed for a more detailed understanding of athletes’ mental
health. For instance, narrative or interpretative phenomenological analysis
could have been used (Rice et al.,, 2016; Sandardos & Chambers, 2019).

82



Interviews could have been conducted, analyzed, and compared with those of
regular high school students using thematic analysis to explore themes such as
the ability to cope with challenging emotions and thoughts, and knowledge
related to recovery (Smith et al., 2015).

Future research could explore variations in the duration of practices and
interventions, examining not only the number of weeks but also the potential
impact of practice duration. In this study, the recorded practices were eight
minutes each. Forthcoming interventions must account for the demanding
schedules of student-athletes. It is vital to design interventions that do not
overly increase athletes’ workload. Managing participant dropout was a notable
difficulty in this research and is likely to remain a challenge in future studies
involving student-athletes. When promoting mental health among student-
athletes, it is essential to involve healthcare staff, teachers, and coaches within
the school context. Close collaboration with these professionals may improve
compliance, facilitate the delivery of interventions, and reduce dropout rates
(Cosh et al., 2015).

In general, detecting large effect sizes in relatively healthy samples can be
challenging. To address this issue, future research could focus on subgroups
with lower levels of mental health and assess how interventions specifically
affect their mental health (Kvillemo et al., 2023). Another approach would be to
use a longitudinal design to examine subgroups with different cutoff levels and
to explore their inner experiences while tracking their developmental
trajectories in acquiring mindfulness-related skills, states, and traits.

Investigations including gender differences in receptiveness to various
mindfulness practices and across different sports would be valuable in the
future, particularly studies linked to how people may differ in processing and
regulating emotions and thoughts during competition (Bird et al., 2021; Chiesa
et al., 2014; Gilbert & Simos, 2022; Harris, 2022).

Neuropsychological variables underlying mindfulness, particularly their links to
performance and behavioral skills, would provide valuable insights (Bernstein
et al., 2000; Nien et al., 2023). Specifically, investigating brain activity while
practicing a body scan and comparing the outcomes could further advance the
field. This could include comparisons with interventions such as yoga,
meditation, and other activities, such as walking, painting, or listening to music
(Holzel et al., 2011; Semple et al., 2017; Stocker et al., 2019).
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Emphasizing a cost-effective intervention, such as relaxation or a body scan,
may offer practical solutions for improving and/or sustaining student-athletes’
low levels of anxiety and sleep problems. The recorded audio closely mirrors
real-world scenarios for competitive mobile student-athletes, making the
findings applicable to high school settings and wellness programs. These ideas
are also linked to the stigma surrounding mental health issues among
competitive athletes and underscore the thesis's contribution to the field.

How athletes cope with challenges is a fascinating and multidimensional
domain of inquiry, especially when viewed through academic and high-
performance contexts. Several intriguing ideas for exploration could yield
valuable insights, particularly regarding how athletes successfully maintain both
physical and mental health while navigating the pressures of their sport and
studies.

Taken together, qualitative research is needed to explore the effects of brief
interventions on the mental health of competitive athletes. Mixed-methods
approaches, incorporating interviews, discussions, reflective diaries,
interpretative phenomenological analysis, and narrative inquiry, would provide
deeper insights in this area.

SUMMARY

Mindfulness and acceptance approaches and practices have, during the last
three decades, been increasingly popular in sport contexts. However, the
empirical evidence for practices from the third wave of CBT and SP requires
further refined investigations. This thesis has contributed to the literature by
developing a psychometric instrument, comparing a brief body scan with
relaxation to assess their effects on athletes’ mental health, and examining facets
of mindfulness among athletes.

Firstly, the starting point of this research project was to develop a sport-specific
measure of psychological flexibility, and this has been fulfilled. This thesis
introduces a promising scale for measuring psychological flexibility that has
performed well given its theoretical underpinnings. Nevertheless, caution is
warranted when interpreting the outcomes, and further validation is suggested.
Broader perspectives on the relationship between QoL, psychological flexibility,
and mindfulness could be of future interest, and this study marks the beginning
of this process. Secondly, when investigating the effects of body scan and
relaxation on anxiety symptoms, we found that both practices were promising
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for reducing anxiety symptoms and suggest that a brief body scan and a brief
relaxation could be part of the daily curriculum for student-athletes. The partly
beneficial outcome may be linked to the fact that interventions were easy to use
through smartphones. Thirdly, none of the interventions were helpful for
student-athletes’ sleep problems, although student-athletes started at healthy
baseline levels. A fourth finding was that body scan was not better than
relaxation, which may indicate a probable common factor, e.g., the relaxational
aspect of scanning one’s body could create similar bodily sensations as
relaxation.

Lastly, the findings did not show any differences between body scan and
relaxation regarding changes in QoL. Facets of mindfulness showed no
significant associations with QoL, and no significant pathways were revealed in
the mediation analyses. Future studies may benefit from examining whether
and in what ways core processes of psychological flexibility are related to facets
of mindfulness in mediational analyses. Upcoming research may benefit from
incorporating mixed methods and measuring compliance and performance
skills.

It may be advantageous to continue creating time-efficient, cost-efficient,
practical, and applicable practices that can be used anywhere. It is also vital to
create a more open-minded attitude when encouraging elite athletes to seek
help. In addition, it is essential to understand why many student-athletes are
healthy. I hope that more qualitative studies will be conducted with athletes in
the near future.

CONCLUSIONS

The overarching aim of this thesis is to contribute to the area of mindfulness and
mental health among competitive athletes by investigating psychological
flexibility, to develop a scale that measures psychological flexibility, and to study
body scan taken from mindfulness as an intervention for anxiety symptoms,
sleep problems, and QoL, with a specific focus on mediators of change in
mindfulness. Summarized below are the conclusions drawn from the three
studies comprising this thesis.

Study I concluded that the PFSS is a potential scale to apply in sport contexts
when aiming to measure psychological flexibility. However, PFSS could benefit
from further investigation across various sports contexts. The possible
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perpetuating role of psychological flexibility could be examined further, and
constructive replications are desired to ascertain the complexity of which core
processes optimize competitive athletes’ mental health. It is still uncertain
whether PFSS captures all core processes.

Study II demonstrated that a brief body scan and a brief relaxation had
beneficial effects on anxiety, independent of the length of intervention,
proposing that both brief interventions could be used as recovery for student-
athletes when aiming to sustain their levels of anxiety symptoms. Surprisingly,
neither a brief body scan nor a brief relaxation helped reduce sleep problems
among student-athletes. Student-athletes had healthy levels of anxiety
symptoms and sleep problems throughout the whole intervention. There were
no differences by intervention at 4 weeks or 8 weeks. It could be an advantage
for future studies to include compliance and performance skills when
investigating the effectiveness of mindfulness and relaxation practices in
athletic school contexts.

Study III provided insights that neither a body scan nor a relaxation
intervention exhibited significant direct associations with QoL among student-
athletes, nor were any indirect associations with specific mindfulness facets
observed for the QoL outcome. Additional research, including compliance
measures, qualitative studies, and longitudinal studies comparing athletic and
non-athletic samples, is needed to elucidate further the effects of mindfulness
interventions and the role of specific facets of mindfulness.
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Appendices

Appendix A. PFSS
The Psychological Flexibility in Sport Scale (PFSS)

Below you will find a list of statements. Please indicate how true each statement is to you
by circling the numbers next to it. Use the scale below ranging from:
1=Never true to 7= Always true.

1) Never true 2) Very seldom true 3) Seldom true 4) Sometimes true

5) Often true 6) Almost always true 7) Always true

1) My memories and experiences from previous failures have a negative impact
on my performance.

2) When competing, I cannot control my nervousness, and it affects my
performance negatively.

3) When I am competing, my thoughts impair my performance.
4) When I am competing, my feelings impair my performance.

5) It seems that most athletes can handle their feelings better than I do when they
are competing.

6) Performance anxiety impairs my performance during competitions.

7) Worry makes my performance worse when [ am competing.

© Copyright Lis Johles, Karlstad University, and Lising AB, Tobias Lundgren, Karolinska
Institutet, Sweden. PFSS could be used in research, teaching and among athletes. PFSS should
not be used for commercial purposes.
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Appendix B. Transcribed Body Scan Practice

Brief Body Scan©

The purpose of the exercise is to direct attention inward and to pay attention to what you are
observing. The exercise can be done in a sitting, standing, or lying position. Sit or lie down
comfortably and let your arms rest at your sides. You can have your palms up or down, choose
what feels best for you, and close your eyes. Turn your attention to your breathing and follow
a few breaths in and out. Notice that the abdomen is raised when inhaling and lowered when
exhaling. Return to your breathing every time you notice that you are not here and now.
Continue with your focused attention down to the left big toe and notice what you feel there
right now, pay attention, and observe. It does not matter what you experience; try to stay with
it in your attention and connect with your breathing. How does your little toe feel? How do the
toes feel between the big toe and the little toe? The heel, how does it feel where the heel meets
the surface? Then rest your attention on the left ankle and lower leg. How does the calf feel on
the lower front leg? Pay attention to what you feel there, and proceed to your knee, noticing
what you are experiencing in your lap. Notice the left thigh: how do the top, outside, inside,
and underside feel? How does the left hip feel? Pay attention to the right leg, stop your
breathing, and face what is. Notice the right big toe, little toe and all the toes in between, right
heel, the pad, the right ankle, the right calf and the right lower leg, the right knee what do you
feel there, the right thigh, the outside, the inside, the underside and top of the thigh, the right
hip, note the right hip and return to your breathing as soon as you discover that you are not here
and now. Now turn your attention to your stomach and lower abdomen. Notice your entire
stomach, lower back, and spine, and feel your spine resting against the floor of your chair.
Notice your lungs, chest, and heart. Now go to your arms, what do you perceive in your
fingertips, left and right hand, what do you feel there, numbness and tingling, or maybe nothing.
How do your palms feel, forearms, elbows, left? Right elbows, upper arms, on the left and right
sides, all parts of your upper arm, left and high shoulder and your shoulders what do they notice
there, pay attention to your neck, how does it feel at this time, the neck and its muscles note,
describe and observe, are naked tense or relaxed how does the back of your head feel, Notice
your face, how does your forehead feel, is it tense or relaxed, your eyebrows, cheeks, lips, how
do your jaw muscles feel right now, breathe in and out through the skin throughout your body,
feel your whole body from your head out to your fingertips and down to your feet and feel the
contact with the surface, and rest in your body breathing by itself, you rest for a while in the

moment. Come back here to the place where you are, at your own pace. Start moving your
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body, open your eyes, and observe the room you are in right now. Then the brief body scan is

finished for today. © Copyright Lis Johles Lising AB
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Appendix C. Transcribed Relaxation Practice

Brief Relaxation©

During this exercise, you will learn how to relax without tensing your muscles. It is important
to sit comfortably in a chair or armchair with your hands on your thighs, and to feel that you
can relax as you inhale and exhale. Take a deep breath, hold it for a little while, then slowly
exhale and relax. For example, you could think that you inhale a sense of calm and exhale
everything you do not need to hold on to, or that you breathe in a warm feeling and exhale
tension. You start by registering your hands. How do your hands feel right now? Try to feel
your hands relax. Just try to imagine and notice a relaxed sensation in your left and right hands.
You notice that the relaxation spreads up to the arms. You notice you can relax your left and
right arms; you just let go and feel more relaxed in your arms. Now wander further up to your
shoulders and to your neck. Try to relax your shoulders and throat. Maybe you notice it feels
heavy and warm in the muscle groups we use; just let that feeling spread up your body, up to
your head. Relax in your head. You notice that relaxation spreads throughout your head, and
you feel increasingly relaxed in your head, shoulders, arms, and hands. Continue to relax down
towards your back, down over your shoulder blades, your entire back, and all the way to your
stomach. When you inhale and exhale, you become more relaxed with each breath. You notice
how it feels to become relaxed all over your stomach. If your stomach is warm, let it be warm.
You become increasingly relaxed after each breath, more and more relaxed.... Now let that
feeling spread all over your body. To become even more relaxed, now take a deep breath, hold
your breath for a little while, and then slowly... slowly... exhale. As your breathing deepens,
you notice it becoming increasingly relaxed. The relaxation spreads down to the buttocks and
thighs; you notice the difference. Now let the relaxation continue down to your knees, down to
your calves, and down to your feet, out to your toes. You notice that the relaxation spreads both
to the left and right leg, you notice that you become relaxed in the feet, buttocks, back, stomach,
shoulders, neck, head, and arms, and all the way out to your fingertips, you notice that you are
becoming more and more relaxed with each breath. Try to stay relaxed for a while on your own.
I will be silent for a minute while you continue to relax on your own. Try to keep this relaxing
feeling in your body even after this exercise finishes. The relaxing feeling that you have just
created, you can create again, whenever you want, later today or at any other time, it is up to
you. Now you can slowly begin moving your body, hands, and feet at your own pace. When
you are ready, slowly look up at the pace that suits you right now, and once you have done that,

the brief relaxation is finished for today. © Copyright Lis Johles, Lising AB
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Mindfulness and Mental Health in Swedish
Athletes

There is growing interest in applying mindfulness and acceptance-based
interventions among competitive athletes. However, longitudinal studies
assessing the impact of these interventions remain scarce. Additionally, there is
a lack of validated sport-specific scales to measure psychological flexibility in
athletic contexts. The studies included in this thesis investigated mental health
in competitive athletes, focusing on psychological flexibility and the effects of
mindfulness-based body scan interventions. Study I developed and validated the
Psychological Flexibility in Sport Scale (PFSS), identifying a single-factor, seven-
item structure. Higher levels of psychological flexibility were associated with
better performance and quality of life (QoL). Study II, a randomized controlled
trial, compared a brief body scan intervention with relaxation. Both interventions
reduced anxiety, but neither improved sleep. There were no significant differences
by intervention type or duration. Study III examined the mediating role of
mindfulness measured by the Five Facet Mindfulness Questionnaire (FFMQ) on
QoL. No significant differences or mediations were found between interventions.
In conclusion, both body scan and relaxation interventions were somewhat
effective in reducing anxiety but did not improve sleep or QoL. Investigations
demonstrated healthy levels of anxiety and sleep among student-athletes. Future
research could benefit from incorporating mixed methods to study mindfulness
and psychological flexibility in greater depth.
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