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A Pilot Study: Can Mindfulness Help High Performance Athletes?

Abstract

To investigate whether mindfulness is effective for decreasing perceived stress in high
performance athletes experiencing high levels of stress, the current single case pilot study
(SCD) employed a Mindfulness Based Intervention (MBI) consisting of a video recorded
mindfulness psychoeducation session, followed by the ‘1 Giant Mind — Learn to Meditate’
phone application. Participants (N = 3) were instructed to use the ‘1 Giant Mind — Learn to
Meditate’ smartphone application and meditate once a day for 30 days. The study measured
participants' perceived stress, psychological inflexibility, dispositional mindfulness and self-
compassion at baseline, mid and post intervention. Mindfulness psychoeducation and
meditation effectively decreased perceived stress and psychological inflexibility, and
increased dispositional mindfulness and self-compassion from baseline to post intervention
for all three participants, with a large group level effect across all four measures. Given that
athletes are particularly vulnerable to experiencing the detriments of stress, this research is
necessary to gain a better understanding of the benefits of mindfulness psychoeducation and

meditation on high performance athletes experiencing high levels of stress.
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Chapter One Introduction

Stress is an inevitable part of life and is especially prevalent in high performance sport
(Moen et al., 2016). Research has indicated that athletes report greater numbers of stressors in
their lives compared to their non-athletic counterparts (Alsentali & Anshel, 2015; Pritchard &
Wilson, 2005). Athletes are generally more likely to be exposed to stressors due to the
grueling demands of competition and training, regular physical strain, risk of injury,
challenging team dynamics, and financial obligations while balancing competitive sport with
family, relationships and other life demands (Gustafsson et al., 2015; Rice et al., 2016). Risks
associated with high levels of stress in athletes include an increased risk of experiencing
anxiety, depression (De Francisco et al., 2016) and burnout (Spiotta et al., 2018), as well as

poor sporting performance outcomes (Bali, 2015).

MBIs have recently become popularised in the field of psychology through promoting
self awareness of difficult thoughts and emotions with an attitude of nonjudgmental acceptance
and self-compassion. Mindfulness is thought to influence how a person appraises and
experiences stress through the disengagement of automatic thought patterns (Hyland et al.,
2015), reducing perceived stress and enhancing adaptive coping mechanisms (Cayoun et al.,
2018). While much of the research has been focused on how mindfulness can help clinical
populations (Birrer et al., 2012), there is now evidence to suggest that MBIs can be used to
help athlete populations (Gardner & Moore, 2007) decrease perceived stress (Hargrove et al.,
2013; Furrer et al., 2015; Brown et al., 2007; Gustafsson et al., 2015) and psychological
inflexibility (Gross et al., 2018; Carranca et al., 2019; Levin et al., 2017; Schwanhausser,
2009), and increase dispositional mindfulness (Goodman et al., 2014; Josefsson et al., 2019;
Hasker, 2010) and self-compassion (Mosewich et al., 2013; Carranga et al., 2019). There is
also evidence to suggest that MBIs can enhance athletic performance (Birer et al., 2012; Jones
et al., 2020; Bernier et al., 2009; Dehghani et al., 2018; Schwanhausser, 2009; Josefsson et al.,
2019).

Psychological Skills Training (PST) is a common approach for enhancing mental skills
for the purpose performance development in athletes. PST focuses on helping athletes self-
regulate their behaviour through a shift in mindset, and is delivered through several methods
including imagery, visualisation, positive self talk, goal setting, arousal control, and mental

rehearsal (Birrer & Morgan, 2010). However, studies surfaced suggesting that MBIs may be



more effective than PST at enhancing performance, dispositional mindfulness and emotion
regulation (Josefsson et al., 2019), as well as generating nonreactivity to internal states and
greater commitment to adaptive behaviours in line with performance values and goals in

athletes (Hasker, 2010).

An important component of many successful MBIs is mindfulness psychoeducation
(Josefsson et al., 2019; Norouzi et al., 2020; Gross et al., 2018; Hendricks et al., 2019;
Castonguay & Beutler, 2006). Psychoeducation is used to educate participants on key
concepts and benefits related to MBIs. Evidence has surfaced suggesting that mindfulness
psychoeducation preceding meditation interventions can increase participant engagement
with smartphone meditation applications (Hendricks et al., 2019). Further research has
suggested that making the connection between meditation techniques and the applicability to
an athlete’s particular sport through psychoeducation may make athletes more open to

learning and practicing meditation (Scott-Hamilton et al., 2016; Carranca et al., 2019).

Meditation is one way to practice mindfulness and is a useful tool for integrating key
mindfulness skills, such as present moment awareness and experiential acceptance, into a
regular practice (Brown & Ryan, 2004). Evidence has suggested that meditation is related to
sustained changes in brain structure and function, as seen through changes in grey cortical
matter, and increased levels of dispositional mindfulness in experienced meditators (Lazar et
al., 2005). One of the more accessible ways to learn and practice meditation is through the
use of a smartphone application. Studies have indicated that the accessibility of meditation
smartphone applications are particularly appealing to populations who may be time poor and
unable to attend regular in person meditation sessions (Hendrick et al., 2020), such as

athletes.

Meditation may be particularly helpful to athletes who particularly vulnerable to the
negative effects of stress which can be detrimental to both wellbeing and performance
outcomes (Alsentali & Anshel, 2015; Pritchard & Wilson, 2005; Moen et al., 2016). As such,
stress management a priority for many high performance athletes (Moen et al., 2016). MBIs
have been successful when it comes to helping athletes not only better manage stress
(Hargrove et al., 2013; Furrer et al., 2015; Brown et al., 2007; Gustafsson et al., 2015), but
also decrease psychological inflexibility (Gross et al., 2018; Carranca et al., 2019; Levin et



al., 2017; Schwanhausser, 2009), increase dispositional mindfulness (Goodman et al., 2014;
Josefsson et al., 2019; Hasker, 2010) and increase self-compassion (Mosewich et al., 2013;
Carranga et al., 2019). The current pilot SCD had three New Zealand high performance
athletes with high levels of stress participate in a 31 day mindfulness psychoeducation and
smartphone meditation intervention. The focus of this pilot study was to assess whether
mindfulness psychoeducation and meditation using a smartphone application would
successfully reduce perceived stress and psychological inflexibility in stressed athletes, while
also increasing levels of dispositional mindfulness and self-compassion from baseline to post

intervention.

The following chapters are organised as follows: Chapter two provides a review of
existing literature on theoretical foundations of stress, mindfulness and PST. This is followed
by an overview of and relevant research on the relationship between MBIs and perceived stress,
psychological inflexibility, dispositional mindfulness, and self-compassion. Included in this
chapter is relevant research on types of meditation and the application of mindfulness
psychoeducation and meditation using smartphone applications. Chapter three describes and
justifies the procedures taken in this research. Chapter four comprises the presentation and
discussion of the findings, providing analysis of participants responses. Chapter five provides
a summary and evaluation of the research study including hypotheses testing, research

limitations, areas for future investigation, ending with a conclusion in Chapter six.



Chapter Two Literature Review

This chapter provides a review of existing literature on theoretical foundations of stress
and mindfulness. It also reviews literature on popular MBIs with athletes compared to
traditional PST. This is followed by a review of the relationship between mindfulness and
stress, psychological inflexibility, dispositional mindfulness and self-compassion. Finally, this
chapter reviews literature on meditation as well as the use of psychoeducation and meditation
smartphone applications. The aim of this chapter is to develop an argument for why

psychoeducation and meditation may be helpful to high performance athletes.

1. The Human Stress Response

a. Defining Stress

Stress is a multi-faceted construct often used in a vague manner with a number of
different definitions used to refer to mechanical, physical and psychological stress. It is
certain that a person will experience a wide spectrum of psychological and physical stress
in their lifetime. Further, stress is not an isolated response. This means that the body’s
response to stress will influence the mind, and vice versa (Lazarus & Folkman, 1984). To
make matters more complex, the stress response varies across individuals depending on
several factors including both genetic and environmental factors and their composite

interactions (Le Moal, 2007).

One way to define stress is as a real or perceived imbalance between the environmental
demands required for survival and the individual's capacity to adapt and respond to these
requirements (Lazarus & Folkman, 1984). In line with this definition, there are two
fundamental types of stressors - those that are physical and those that are psychological in
origin. A stressor is something that has the potential to cause a state of stress. Physical
stressors are those that have the potential to directly threaten a person’s physical well-being;
for example, exercise, temperature extremes, environmental toxins, physical illness,
substance abuse, dehydration and injury. Psychological stressors originate at higher brain
centres, often as cognitive appraisal of events that may challenge a person’s well-being.

Psychological stressors include emotional stress such as fear, sadness, grief and anger,



cognitive stress (such as ruminating on negative thoughts), inability to focus and poor
judgement. Psychological stressors also include perceptual stress attributed to beliefs, roles,
stories and attitudes. Environmental stressors can elicit physical and/or psychological
stress. Environmental stressors may include stressful life events (e.g. losing a loved one),
sudden catastrophes (e.g. global pandemic), daily hassles (e.g. making mistakes during
training) and ambient stressors, which are more continuous, less obvious daily stressors
that often go unnoticed, causing stress unknowingly (e.g. passive aggressive comments

from a coach or teammate, or long hours spent travelling) (Lovallo, 2016).

Psychological stress is related to how an individual perceives stressful stimuli.
Perceived stress can influence a person’s psychological and physical stress response. For
the purpose of this research project, perceived stress will be defined as, “a condition
subjectively experienced by an individual who identifies an imbalance between demands
addressed to him/her and the resources available to encounter these demands™ (Kauser,
2010, p. 37). Perceived stress influences a person’s emotional, cognitive, behavioural and
physiological response to an event (Lazarus & Folkman 1984; Lovello, 2015). Emotional
responses to stress may include feeling anxious, depressed or angry. Cognitive responses
to stress may include lack of focus, negative thought patterns and poor memory.
Behavioural responses to stress may include an activity being reduced or avoided, or the
commencement of unhelpful behaviours that may exacerbate a person’s experience of
stress. Physiological responses to stress may include increased heart rate, pupil dilation,

increased secretion of cortisol and glucose and muscle tension.

The multi-faceted nature of a person’s stress response can be explained by The
Cognitive Behavioural Therapy (CBT) Five-Part Model (Figure 1). The Five-Part CBT
model is founded on the notion that a person’s thoughts can affect their emotions,
physiological response and behaviour. Each of the five components are interrelated, so
changes in one component can elicit changes in another, and vice versa. Further, the Five-
Part CBT Model suggests that environmental factors may also influence a person’s
cognitive, emotional, physiological and behavioural response to stress. Environmental
factors may include relationship issues, loss of a loved one, working conditions and toxicity
from a person’s environment such as water or air pollution (Lovello, 2015). Environmental

stressors can trigger a cognitive response that has an undesirable effect on a person’s

4



emotions and therefore behaviour. For example, failure to be selected for a sports team can
be perceived as a threat to a person’s self-efficacy, leading to emotions of disappointment,
resulting in negative thoughts about oneself and lack of self-confidence. This cognitive and
emotional response to stress may lead to avoidance behaviour such as not showing up to
training, which may make the problem worse (Stoeber et al., 2008). While stress is an
inevitable part of daily life, especially for a high-performance athlete, perceived stress has
the potential to become chronic (Luethi et al., 2009), thus harming an athlete’s
psychological and physical well-being, as well as performance outcomes (Raanes et al.,

2019).

Environment

Physical Behaviours

reaction

Figure 1

Note. The Five Part CBT Model explaining how each condition influences the other. Adapted
from An integrated model for understanding and developing resilience in the face of adverse
events by I de Terte et al., 2009. Journal of Pacific Rim Psychology, 3(1),20-26. Copyright
2009 by Cambridge University Press. Adapted with permission.



b. Stress in High Performance Athletes

Due to the nature of the high performance sport, athletes are likely to experience an
array of stressors related to burnout, injury and overtraining. Increased public scrutiny through
mainstream and social media, limited support networks due to relocation and travel, as well as
inconsistent group dynamics in team sports, and the potential for career ending injuries all put
athletes under unique physical and mental demands (Rice et al., 2016). According to a
systematic review exploring the evidence regarding the mental health and well-being of elite
level athletes, elite athletes are more likely than the general public to experience mental
disorders such as anxiety and depression (Rice et al., 2016). Similar findings have indicated
that athletes are highly susceptible to stress and burnout (Chyi et al., 2018). Further, there is
evidence that athletes report higher numbers of stressors in their lives and are more likely to
experience acute stress compared to their non-athletic counterparts (Alsentali & Anshel, 2015;
Wilson & Pritchard 2005). Peak performance research has identified that in order to perform
at a high level, athletes must be able to optimally cope with a variety of stressors because
excessive levels of stress can impair sporting performance (Harmison, 2006). It is therefore

important to consider how stress can have a negative effect on athlete populations.

High performance athletes are elite athletes who specialise in a single sport; they are
perceived as having greater performance ability than others participating in the same sport
and compete at a higher level within a sport (e.g., professional level, competing at a national
and/or international level). In contrast, non-elite athletes may participate and compete in
more than one sport, they do not compete at the highest level in their chosen sport(s), and
they may compete only regionally or at a club level, or may not compete at all (Lorenz et al.,
2013). As such, it is important not to generalise to all athletes. When it comes to athletes’
experience of stress, high performance athletes are uniquely exposed to a variety of stressors,
which puts them at risk of experiencing prolonged stress with a number of aversive

consequences (Moen et al., 2016).

There are a number of stressors unique to high performance athletes; one of the most
common stressors reported is injuries (Evans et al., 2012). An athlete’s body is their
livelihood; injuries that put an athlete’s body out of action have high consequences. Pre and

post injury factors, including personal and situational variables, can shape an athlete’s

6



emotional and behavioural response to an injury. Research has identified that athletes
experience an array of difficult emotions throughout phases of an injury. For example,
feelings of helplessness, shock and anxiety are heightened at the onset of injury; while
frustration, guilt and apathy are prevalent during rehabilitation, followed by impatience and
re-injury anxiety after a return to sport. The interplay of these difficult emotions combined
with primary and secondary cognitive appraisals of injury-related stressors may add to the

overall stress experienced by injured athletes.

Further research has gone on to explain the specific stressors that can trigger stress
inducing emotional responses in athletes. Evans et al. (2012) followed and interviewed ten
competitive athletes from injury onset through to their return to competition and found a
number of key stressors associated with how athletes dealt with their injury. Stressors
reported by injured athletes included sport related demands, such as missed opportunities
due to injury, which also put sponsorship contracts at jeopardy. Loss of routine, social
isolation and boredom were also key stressors at the onset of their injury, while returning to
sport post injury was also a key stressor. As with Wiese-Bjornstal’s et al., (1998) findings,
injured athletes returning to sport felt anxious about injuring themselves again and frustrated

with their loss of conditioning which impeded on their ability to perform.

High performance athletes often represent their country on the world stage. Dugdale et
al. (2002) investigated appraisals and coping strategies of elite New Zealand athletes faced
with unexpected stressors during international competition at the 1998 Commonwealth
Games. Seventy-one athletes identified having experienced high stress leading up to and/or
during the games, while 34 of those athletes felt that stress had negatively affected their
performance. Overall, the findings suggested that an athlete’s cognitive appraisal of stress
was influenced by how prepared they were for potentially distressing events associated with
international competition; unexpected stressors were appraised as more threatening than
expected stressors. Similar to Wiese-Bjornstal’s et al., (1998) and Evans et al. (2012)
findings, the most common stressor reported by athletes in the study was injury. This was
followed by negative thoughts, travel, poor preparation before competition, loss of
confidence and making mistakes during performance. One of the most frequently employed
strategies for coping with stressors was acceptance, where athletes accepted the presence of

stressors, such as injury, and did what they could to manage them in the moment. These

7



findings highlighted the risk associated with unexpected stressors which are more prevalent
for unexperienced athletes (Kristiansen & Roberts, 2010). Dugdale’s et al. (2002) findings
also highlighted acceptance as a coping strategy, as well as the role of cognitive appraisal
when it comes to dealing with unexpected stressors. Cognitive appraisals are important to
consider when trying to understand how a person perceives and deals with stress. This is
emphasised in The Transactional Model of Stress and Coping (Figure 3) which suggests that
a person’s experience of stress emerges not only from a situation, but also from how a person
appraises the situation as being negative and as exceeding their ability to cope (Eatough,

2015). The Transactional Model of Stress is reviewed in Chapter 2 Section d.

There have been studies comparing stress and coping among student-athletes with
regular students that further indicated athletes’ susceptibility to stress. Wilson and Pritchard
(2005) suggested that participation in sport can act as an additional stressor that non-sport
participating university students do not experience. As part of their study, they found that
unique stressors experienced by student athletes included extensive time demands, injuries
and conflict with coaches and teammates. Lack of time and struggles to balance sporting
with academic demands was one of the most common causes of stress for student athletes.
Research with this group is highly relevant because many high performance athletes are
required to balance their sporting commitments with other life demands such as raising a
family, relationships, study and paid work outside of their sport (Burlot et al., 2018;
Stambulova et al., 2015).

In the pursuit of excellence, athletes are often forced to make a number of sacrifices.
Cosh and Tully (2014) conducted interviews with Australian athletes enrolled in tertiary
education. Interviewees stated that they chose to sacrifice educational success in order to

successfully integrate their sporting and educational pursuits; many athletes aimed to ‘just pass’

rather than work for higher grades. The decision to sacrifice academic performance was based

on perceived time constraints, and this decision was a primary stressor. The stress inducing
effects of balance high performance sport with academic commitments was further
demonstrated by O’Neill et al. (2013) who conducted a cross-sectional design using qualitative
techniques to examine how Australian high school athletes dealt with the pressures to perform
in both sport and at school. This study revealed that challenges related to balancing sport with

a social life, due to lack of time, were perceived as a key stressor in the athletes’ lives. Another

8



issue reported by athletes was time management where athletes indicated that they needed time
to ‘switch off” after a long day of demanding physical and mental work. Athletes felt they could
not afford this type of down time as it came at the cost of having to catch up on schoolwork or
training. Both of these studies highlighted the nature of sacrifice in high performance sport and
how those sacrifices can be related to lack of time ( Wilson & Pritchard, 2005; O’Neill et al.,
2013).

Another stressor prevalent in high performance sport is travel. For every competitive
high performance athlete travel is essential and for many, international travel is frequent.
Long distance travel is associated with travel fatigue. Travel fatigue can be the result of
anxiety and stress associated with travelling, changes to an athlete’s daily routine, and
dehydration due to time spent in the dry air conditions of an aircraft. Coinciding with travel
fatigue is the potential for jetlag when crossing several time zones. Jet lag is a temporary
sleep disorder as a result of the body's internal clock becoming out of sync with cues (e.g.,
light exposure and eating times) from a new time zone. Fatigue and difficulty concentrating
are common symptoms of jet lag which can last up to a week or even more. Consequently,
athletes may struggle to sleep and adapt to their new environment and time zone — impeding
on their performance and increasing their risk of mental stress and fatigue. The effects of
sleep loss and jetlag on an athlete’s mindset and performance includes altered perceived
exertion where athletes find physical activity more challenging, as well as mental fatigue
and loss of motivation. All of these can result in physiological and psychological stress

(Waterhouse et al., 2004).

A more recent stressor perceived by high performance athletes is COVID-19
restrictions. As a way to limit the spread of the COVID-19 virus, national and interventional
sporting events have been postponed, including the 2020 summer Olympic Games in Tokyo.
Further, national lock down restrictions have meant that athletes cannot compete or train
effectively (Mehrsafar et al., 2020). Frank et al. (2020) reported sports psychologists
receiving greater demand for online services and increased diagnoses of mental disorders
among athletes during the pandemic. Many athletes were fearful of being infected with the
virus and athletes who were infected with the virus presented anxiety related to their physical
recovery. Lack of access to training facilities, family conflicts as well as sleep disturbances

were factors contributing to athletes’ stress. It was further suggested that a lack of coping
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mechanisms for dealing with COVID related stress may lead to some athletes to experience
short or long-term depression. Reardon et al. (2019) reported key sources of stress in
Olympic athletes. These included isolation from team mates, lack of social support and
interactions with less qualified coaches. These stressors are also more prevalent in the current
COVID climate (Mehrsafar et al., 2020). Furthermore, cancellation of leagues and
competitions have also put professional athletes in difficult financial situations causing

financial stress (Toresdahl & Asif, 2020).

Financial obligations have been a known stressor by athletes long before the pandemic
hit. Even without the financial pressures that have come with COVID restrictions, the risk
of losing scholarships, sponsors and contracts that come from an athlete’s performance,
creates immense pressure to perform. If an athlete’s sport is not funded or if they are not at
a level where their costs are paid, athletes often have to raise money themselves. This may
mean applying for financial scholarships, working in the off season and applying for
sponsorship. The stress associated with not being able to pay for a training camps or to travel
for competitions can be high. Having to worry about money in addition to performance can
create a great deal of stress, as indicated in interviews with 20 Australian university student
athletes about their encounters with numerous stressors. Athletes repeatedly mentioned the
impact of financial stress, exacerbated by costs associated with travel for sport, often
reporting lack of money to pay for competition travel as the biggest issue (Cosh & Tully,
2015).

There is evidence that athletes report many stressors in their lives (Alsentali & Anshel,
2015; Wilson & Pritchard, 2005) and that, in general, athletes are susceptible to experiencing
acute stress. Acute stress can result from time constraints (Cosh & Tully, 2015), executing
the wrong play, losing, injury, poor performance, and negative encounters with teammates,
competitors and coaches (Alsentali & Anshel, 2015; Gan & Anshel, 2009). Risks associated
with high stress in athletes include high rates of burnout (Spiotta et al., 2018; Gustafsson et
al.,2013) and increased their risk of anxiety and depression (De Francisco et al., 2016). It is
apparent that high performance athletes are exposed to a many stressors that may not be as
prevalent in non-elite athletes (Alsentali & Anshel, 2015). It is therefore important to
understand how high-performance athletes experience stress and how negative stress can be

better managed.
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c. The Stress Response Curve

Stress is often conceptualised as a negative construct. However, what may be perceived
and experienced as stressful to one person, may not be stressful to another (Cohen &
Williamson, 1988). Perceived stress can determine whether a stressful event has a positive or
negative effect on a person’s well-being and performance. In this sense, it is not stress that is
problematic, but rather how a person perceives stress (Gardner, 2009; Lazarus & Folkman,
1984). The idea that certain levels of stress are not always harmful is demonstrated by the
Human Stress Response Curve depicted in Figure 2 (Bali, 2015) which suggests that
“increasing stress is beneficial to a person’s performance until some optimal level is reached.”

(O’Sullivan, 2011, p. 156).
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Figure 2

Note. The Human Stress Response Curve depicts how different levels of stress can result in
different outcomes. Reprinted from The reduction of distress using therapeutic geothermal
water procedures in a randomized controlled clinical trial by L. Rapoliené et al., 2015
Advances in Preventive Medicine, 1-10. Copyright 2015 by Lolita Rapoliené reprinted as an

open access article under the Creative Commons Attribution License.
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According to the Stress Response Curve, too little stress can result in frustration,
boredom and dissatisfaction. This type of stress is called hypostress and occurs when a
person suffers from too little stimulation. For example, a factory worker repeating the same
tasks for long periods of time may experience a state of hypostress which has the potential to
develop into depression (Faizan & Haque, 2019; Lazrus & Folkman, 1984). An example of
hypostress in athletes may be when an athlete becomes injured and is unable to participate in
their sport. While distress is commonly associated with demands outweighing resources,
hypostress becomes apparent when resources exceed demands. A person under hypostress

may not be challenged to use their resources, often leading to burnout (Smith, 1986).

On the contrary, too much stress can also lead to burnout, as well as anxiety, low self-
esteem and being overwhelmed (Faizan & Haque, 2019). This is known as distress, which is
an aversive negative state whereby coping and a person’s ability to adapt in response to
stressors fails, resulting in psychological and physical stress. An example of distress in athletes
may be experienced during high intensity training blocks where athletes are likely to experience
an array of psychological and physical stress responses including mood disturbance, fatigue,
burnout and injury, all of which may result in poor performance outcomes (Main & Grove,
2009). The transition to a state of distress is due to many interrelated factors including stressor
duration and intensity as well as predictability, controllability and stress appraisal. A person is
usually able to adapt under short term low intensity stress. However, prolonged low and high
intensity stress will likely lead to several adverse physiological and psychological

consequences (O’Connor et al., 2010; Lazarus & Folkman, 1984).

Optimal stress exists between a state of hypostress and distress and leads to optimal
performance as well as enhanced creativity, growth, progress, and satisfaction and is usually
due to more manageable levels of stress. This type of optimal stress can be experienced as “a
positive psychological response to a stressor” (O’Sullivan, 2011, pp. 155). Optimal stress is
also known as eustress and is defined as a positive form of stress that has a beneficial effect on
health, motivation, performance, and emotional wellbeing. Eustress is characterised by an
increase in energy, excitement, motivation, increased coping skills, mastery and optimal
performance (Li et al., 2016). Eustress has also been linked with heightened experiences of

flow state (Peifer et al., 2014), characterised by undivided attention to the task at hand, a
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distorted experience of time, less self-referential thoughts and optimal performance; flow state

is a highly sought-after experience by any performer (Jackson et al., 1996),

d. The Transactional Model of Stress

Individual differences in stress perception are demonstrated by the Transactional
Model of Stress and Coping (Figure 3) which suggests that a person’s experience of stress
emerges not only from a situation, but also from how a person appraises the situation as being
negative and as exceeding a person’s ability to cope (Eatough, 2015). Further, a person’s
experience of stress is based on a combination of a person’s perception and assessment of the
situation (e.g., the individual perceiving whether or not the stressor exceeds available
resources) and coping mechanisms (e.g., purposeful strategies to manage or overcome
stressful situations) (Lazarus & Folkman, 1984). For example, individuals who perceive
stress as a threat are more likely to experience distress (O’Sullivan, 2011, p., 156). In
contrast, individuals who perceive stress as a positive challenge are more likely to experience
and benefit from a state of eustress (Dhabhar, 2018). Given that appraisals mediate the
relationship between stressors and outcomes (Kausar, 2010), and that alternations in how a
person thinks about stress can influence a person’s experience of stress and associated
behavioural outcomes (O’Sullivan, 2011; de Terte et al., 2009), it is important to consider

cognitive appraisal when understanding how an athlete perceives stress.

The Transactional Theory of Stress and Coping suggests that a person’s appraisal of
stress shapes their experience of stress and therefore their performance; this been
demonstrated in research. O’Connor et al. (2010) investigated how stress and cognitive
appraisal were experienced by negotiators, and how appraisal influenced their performance.
The results suggested that those who appraised the situation as threatening experienced
greater levels of perceived stress and performed worse. In comparison, those who appraised
the situation as challenging experienced less stress and performed better. Additional research
into the benefits of challenge cognitive appraisals has been conducted with athlete
populations. Williams et al. (2010) conducted study with twenty healthy athletes; the authors
explored whether imagery could change athletes’ appraisal of stressful situations (i.e.,
challenge or threat) and whether psychological and cardiovascular responses and

interpretations varied depending on cognitive appraisal of three imagery scripts which
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elicited challenge, neutral, and threat appraisal. The results found that the threat script
elicited greater cognitive anxiety compared to the challenge script. Interestingly, increased
anxiety was perceived as helpful during the challenge script, but not during the threat script.
The results further suggested that negative emotions can be experienced during a challenge
state while still facilitating performance. This study has demonstrated how negative emotions
such as anxiety, can facilitate optimal performance if the stressor inducing such emotions is
appraised as a challenge rather than a threat. This idea that negative emotions can exist
without impeding on an athletes ability to perform is promoted through many MBIs where
athletes are taught to redirect their attention to focus on task relevant skills, rather than focus

on potentially distracting thoughts and emotions (Gross et al., 2018).

Gardner and Moore’s (2006) Integrated Model of Athletic Performance demonstrates
a relationship between stress appraisal, stress and mindfulness. An athlete’s thoughts,
emotions and behavioural responses to a stressor are a result of existing schemas based on
past experiences that influence how an athlete perceives and responds to a potentially
stressful event. In the context of mindfulness, Hyland et al. (2015) suggested that mindfulness
influences how an athlete appraises a stressor by promoting a present moment experience of
what is, rather than an inaccurate ‘commentary’ based on emotional filters, automatic thought
patters and cognitive schemas. Further, (2012) suggested that mindfulness helps individuals
become less prone to negative cognitive processes related to rumination and catastrophising
and may enhance adaptive coping mechanisms related to a stressful event post appraisal. It
has also been demonstrated that dispositional mindfulness achieved during meditation
significantly predicts reappraisal over time, whereby mindfulness promotes emotion
regulation in the face of potentially distressing events by enhancing positive cognitive
reappraisal (Garland et al., 2015). Positive reappraisal is a key aspect of meaning based
coping that helps individuals successfully adapt to stressful life events. Mindfulness is a
metacognitive form of awareness that involves the shifting of cognitions to enable a more
accepting, nonjudgmental appraisal of stressful life events (Garland et al., 2009). As such, it
is important to consider cognitive appraisal and coping when assessing the relationship

between mindfulness and stress.

According to the Transactional Model of Stress and Coping, there are two stages of

appraisal when a person encounters stress. Primary appraisal is an initial evaluation of the
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situation in terms of threat to a person’s well-being. If a situation is appraised as threatening,
secondary appraisal occurs. Secondary appraisal assesses the ability to cope with the situation
by weighing up situational demands, such as difficulty, risk and resources, social support, level
of experience and other coping mechanisms. When demands outweigh resources a person will
likely perceive a situation as threatening, leading to a state of distress. At the onset of distress,
a person will likely engage in coping strategies which are either problem focused or emotion
focused (Lazarus & Folkman, 1984). The third component of stress appraisal demonstrated by
the Transactional Model of Stress and Coping is re-appraisal. Once a coping strategy has been
applied a person will reassess its threat value by a re-appraisal of the stressful event in the
context of new beliefs and behaviours. The threat value of an event is continuously modified
by emerging coping strategies where the goal is to reduce a person’s experience of stress
(Lazarus & Folkman, 1984). For example, a person expressing overt anger in response to stress
may experience feelings of guilt or shame. In this case, the initial appraisal of threat may “create
a succession of changing emotions and appraisals that follow an earlier appraisal in the same

encounter, and modifies [sic] it” (Lazarus & Folkman, 1984, pp. 38).

Coping is defined as “constantly changing cognitive and behavioural efforts to manage
specific external or internal demands.” (Kausar, 2010, pp. 33) and can grouped into three main
coping strategies: task oriented, emotion oriented, and avoidance oriented. A task oriented
coping strategy is problem focused, and is an approach to coping whereby a person takes direct
action in pursuit of altering the stressful situation as a way of reducing the amount of stress it
evokes. In an emotion oriented strategy, a person attempts to alter emotional responses to
stressors such as cognitively reframing the problem in a way that it no longer evokes a negative
emotional response. This is based on the notion that changing thoughts or beliefs about a
stressful event will alter a person’s emotional and behavioural response to a stressful event
(Zakrajsek & Blanton, 2017), and aligns with many popular PST strategies such as positive
self talk (Josefsson et al., 2019). Avoidance coping includes strategies such as avoiding the
situation, denying its existence, or losing hope is characterised by efforts to adapt to stressors
by distancing oneself, evading the problem, or engaging in distracting tasks in an attempt to
reduce feelings of stress (Lazarus & Folkman, 1984). In the context of mindfulness, avoidance
coping is known as experiential avoidance, and is charactertised by an unwillingness to
experience unwanted thoughts, feelings, and sensations, paired with attempts to change or
avoid these private events. Experiential avoidance is related to psychological inflexibility
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(Gardner & Moore, 2007). Psychological inflexibility is when psychological reactions are
driven from thoughts and emotions that may dominate over values driven behaviour (Bond et

al.,2011).

Coping strategies can be adaptive in that they can help a person better deal with stress
in the long term, or they can be maladaptive whereby they may reduce stress in the short term
through experiential avoidance (Carranca et al.,2019), but make a person’s experience of stress
worse in the long term. In summary, task oriented and emotion oriented approaches are
associated with better adjustment to stressful situations, while avoidance coping may reduce
perceived stress and associated negative affect for a short time but result in a poorer adjustment
in the long term (Kausar, 2010). The detriments of avoidance coping are important to consider
in the context of stress and mindfulness as avoidance coping is associated with greater
psychological inflexibility, negative affect and poor performance in athletes (Henrikson et al.,
2019). MBIs promote acceptance to counter avoidance coping as a more adaptive coping

mechanism in the face of stress (Gardner & Moore, 2004).

Research has demonstrated the negative affects of avoidance coping, and the positive
affect of experiential acceptance. Roemer and Orsillo (2002) found avoidance coping to be
prevalent in people with Generalised Anxiety Disorder who reported greater fear of and
discomfort with anxious thoughts and feelings than non-anxious control participants.
Symptoms of worry in people with Generalised Anxiety Disorder were negatively reinforced
by experiential avoidance of anticipated emotional discomfort, which may have contributed to
anxiety becoming a disorder. Mindfulness Based Cognitive Behavioural Therapy Interventions
have been shown to counter maladaptive avoidance coping in people with Generalised Anxiety
Disorder by teaching participants to become more aware of and accepting of their emotions as
a means of reducing symptoms of worry. An exception to the disadvantages of avoidance
coping was observed in Bahramizade and Besharat’s (2010) study which found that an
avoidance coping style was positively related to performance for male athletes, whereas
approach style coping was negatively related to performance for both male and female athletes.
One possible explanation for the detriments of approach coping during play may be because
time spent focusing on stressors, such as unfair calls made my referees, is time spent not

focusing on the execution of relevant skills required for optimal performance. Similar findings
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were observed in a study with table tennis players where avoidance coping was associated with

less negative affect and greater performance during a match (Anshel & Anderson, 2002).
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Figure 3

Note. The Transactional Model of Stress and Coping presents stress as a product of a
transaction between a person (including multiple individual variables) and their environment.
Reprinted from Stress, Appraisal, and Coping (p. 150-153), by R.S Lazarus and S. Folkman
et al., 1984. Copyright 1984 by Springer Publishing Company, Inc. Reprinted with

permission.

As seen by the Transactional Model of Stress and Coping, a person’s experience of
psychological stress is an interplay of complex processes, the person, and the person’s
environment whereby appraisal of that interaction is deemed as threatening. Appraisal can
occur at any point from encountering a stressor to the experience of stress, and interplays with
a person’s coping mechanisms (Zakrajsek & Blanton, 2017). Stress is therefore a complex,
multifaceted process, largely influenced by individual differences in appraisal and coping.
Because processes of appraisal and coping will change over time and across different

encounters, stress is a moment-to-moment experience (Lazarus & Folkman, 1984); and because
17



stress changes over time and varies across individuals, research investing perceived stress in

response to mindfulness must account for regular reports of perceived stress over time.

e. Zone of Optimal Functioning

When considering the relationship between stress and performance there are many other
variables to account for which may impact how an athlete experiences stress and ultimately
how an athlete achieves optimal stress. The Zone of Optimal Functioning suggests that
individuals perform optimally at different levels of arousal depending on individual and task-
related differences. Therefore, not all athletes experience eustress at the same point in the stress
response curve. Personality, task type and stage of learning all influence an athlete’s
relationship to stress and performance. For example, introverts perform better at low levels
arousal whereas extroverts perform better at higher levels of arousal. Simple tasks are
performed better at high arousal levels, whereas complex performed tasks are performed better
in low levels of arousal. At the autonomous stage of learning (skills become automated), a
person performs better at high levels of arousal, while a person at cognitive and associative
stages (learning and executing new skills) of learning will perform better in low levels of

arousal (Krane, 1993).

The Zone of Optimal Functioning is important to consider when understanding the role of
stress with high performance athletes as it highlights the complex nature of stress, especially
in the context of sport and performance (Krane, 1993). Recognising individual differences in
stress is essential as no two athletes are the same. MBIs promote enhanced self-awareness
which may encourage athletes to better understand their own zones of optimal performance.
With greater awareness and additional skills acquired through mindfulness training, such as
defusion and acceptance, athletes are better able manage stressors that may act as a barrier

towards triggering their zone of optimal performance (Bulgay et al., 2020).

f. Positive stress (eustress)

The notion that a person’s experience of stress is influenced by how a person
appraises a situation as being negative or positive in relation to a person’s capacity to cope is

expressed in Seyle’s (1975) definition of stress which accounts for both negative (distress)

18



and positive (eustress) experiences of stress. As cited in Crum et al. (2020, p. 121), Seyle
defined stress as “the non-specific response of the body and mind to any demand made upon
it”. Eustress can be experienced as a positive physiological response to a stressor, as well as a
positive cognitive response to a stressor associated with positive thoughts and feelings. The
main factor that determines whether a person experiences eustress is their perception of the
intensity of the stressor as well as its source, duration, controllability and desirability

(Kupriyanov & Zhdanov, 2014).

This notion that stress can be adaptive has been supported in studies that have shown a
link between eustress and the experience of flow state, where moderate sympathetic arousal
and HPA-axis activation elicited task-related flow experience, suggesting some level of
optimal stress was required for the experience of flow state to occur (Peifer et al., 2014). A
key elicitor of flow state is when the skills of a person and demands of the activity are in
balance and are both above average (Csikszentmihalyi & LeFevre, 1989). In this sense, a
person experiencing flow state is being positively challenged (Jackson & Marsh, 1996).
Research on flow state and performance has shown eustress to be a key precursor for flow
experience. Peifer et al., (2014) conducted a study with 22 healthy males who were exposed
to moderate physiological stress whilst undergoing a complex computer task. Results showed
that moderate sympathetic arousal and HPA-axis activation were linked to increased self-
reports of task related flow experience, whereas excessive physiological stress impaired task-
related flow experience. The study indicated that moderate stress may elicit task-related flow
experience, further demonstrating an inverted U-shaped relationship of flow experience and
stress. MBIs have been shown to increase an athletes experience of flow state (Carranca et
al., 2019; Aherne et al., 2011; Kaufman et al., 2009). For example, Aherne et al. (2011)
investigated the relationship between mindfulness training and flow with 13 university
athletes. Post intervention testing suggested a large difference in flow experience in the
mindfulness group compared to the control group. Additional studies have further
demonstrated a positive relationship between flow state and athlete performance (Jackson &

March, 1996; Jackson, 2011).

Research with athletes has also demonstrated the positive effects of eustress. Moen et
al. (2016) investigated the effects of eustress on athlete burnout and performance in a sample

of 318 junior elite athletes. Burnout is a multifaceted concept defined in sport as “a reduced
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sense of personal accomplishment, emotional (or psychological) and physical exhaustion, and
a feeling of sport devaluation” (Garinger et al., 2018, p. 715). Multiple regression analysis
showed that eustress correlated negatively with athlete burnout and positively with
performance, while distress correlated positively with athlete burnout and negatively with

perceived performance.

Findings indicative of the positive effects of eustress on performance and burnout can
be explained by the Transactional Model of Stress whereby a person’s appraisal of being able
to cope with situational demands may be necessary to prevent distress and stimulate eustress
(Lazarus & Folkman, 1984). In support of this, Titze et al. (2021) conducted a cross-sectional
study to assess the relationship between psychosocial pain response patterns in response to
lower back pain and associated outcomes related to mood and training frequency in high-
performance athletes. The results of the study found that eustress endurance responses
(cognitions of focused distraction from pain) led to more positive moods despite the pain, as
well as less self-reported avoidance behaviour than those who exhibited distress-endurance
responses. These findings suggested that coping mechanisms characterised by eustress in
response to pain can be considered dysfunctional in that they may be helpful in the short term
(e.g., enduring necessary pain related to performance outcomes) but may have long term

consequences associated with avoidance coping.

In pursuit of excellence, optimal stress is key to optimal performance (Moen et al.,
2016). Stress appraisal, eustress, flow and mindfulness are interrelated whereby the benefits
of mindfulness with athletes have been charactertised by more positive appraisals of stress
(Wendling, 2012) and an increase in flow state (Jackson & Marsh, 1996) Further, studies
have demonstrated that a relationship between mindfulness and athletes’ experience of flow
state (Cathcart et al., 2014), while other studies have suggested a positive relationship
between flow state (Carranca et al., 2019; Aherne et al., 2011; Kaufman et al., 2009) and
performance (Jackson & March, 1996; Engeser & Rheinberg, 2008). Interventions with
stressed athletes should be less concerned with reducing stress in general, and more
concerned with regulating stress while enhancing eustress during performance (Moen et al.,

2016).
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Much of the research on stress has focused on the negative effects of stress, making it
easy to generalise that all stress is bad (Peifer et al., 2014). However, the idea that a person’s
experience of positive stress is largely determined by how a person appraises a stressful
situation is important to consider, especially when it comes to high performance athletes who
need certain levels of stress to experience eustress and perform optimally (Moen et al., 2016;
Peifer et al., 2014). However, research has shown that coping mechanisms which elicit a state
of eustress may benefit athletes in the short term, but may be detrimental in the long term
(Titze et al., 2021). Consequently, it is equally important to consider how stress may be
detrimental to athletes, not only for the sake of their performance but also their mental health

and well-being.

g. Negative stress (distress)

Distress can be experienced as a negative physiological response to a stressor, as well
as a negative cognitive response to a stressor associated with negative thoughts and feelings.
Similar to eustress, the main factor that determines whether a person experiences distress is a
person’s perception of the intensity of the stressor as well as its source, duration, controllability
and desirability (Kupriyanov & Zhdanov, 2014; Hargrove et al., 2013). When a person
experiences distress, they are likely to perceive a stressor as a threat, something that is either
intense or long lasting and out of their control, where the demands of the stressor exceed their

ability to cope (Kupriyanov & Zhdanov, 2014).

Like eustress, distress is experienced both physically and mentally. Physical origins of
all stress start with the neuroendocrine system which plays a key role in the relationship
between perceived stress and health outcomes through the function of the HPA axis, which
regulates a range of physiological and behavioural responses to stress. Perceived stress
stimulates the sympathetic nervous system, releasing norepinephrine and epinephrine
neurotransmitters. These neurotransmitters signal the HPA axis to release cortico-signaling
hormones responsible for the release of the hormone cortisol. Rises in cortisol are a central
indicator of the stress response. Cortisol can be adaptive in that it helps the body adjust to
stressful events through increased blood pressure and cardiac output for efficient physical
exertion, increased levels of glucose to provide the body with extra energy (Lovallo, 2016) and

enhanced task performance, as seen during eustress (Peifer et al., 2014). But this only serves
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an individual to a certain point (Akinola & Mendes, 2012; Luethi et al., 2009). When stress
becomes prolonged, the HPA axis response can lead to poor physical and psychological
outcomes. Studies have shown high stress increases levels of cortisol, and elevated cortisol
levels can suppress the immune response, making individuals more vulnerable to infection
(Dhabhar, 2018). Prolonged HPA axis activation has also been linked to type II diabetes as
well as cardiovascular disease, obesity and inflammatory disease (Silverman & Sternberg,
2012). Acute stress can lead to an increase in inflammation and other neurophysiological
changes that regulate emotional, cognitive, and behavioural processes. One study found a
relationship between stress induced inflammation and emotional attention, whereby
psychological stress triggered an inflammatory response and affective-cognitive changes that

contributed to the onset, maintenance, and recurrence of depression (Maydych, 2019).

Studies have suggested have demonstrated a relationship between high levels of
perceived stress and poor mental health outcomes. A cross-sectional study examined the effects
of stress on anxiety and depression with a sample of 321 medical students. The stress model
used in the study was based on the Transactional Model of Stress which included the use of
self-regulation resources as a coping mechanism, as well as perceived stress levels and its
consequences on emotional distress. The study showed that higher levels of perceived stress
were positively related to higher levels of anxiety and depression. Interestingly, participants
who reported greater levels of emotional distress also scored higher on personal resources
including joy, optimism, self-efficacy and resilience compared to validation samples. It was
concluded that personal resources were not enough to buffer students perceived stress to reduce

the levels of depression and anxiety (Heinen et al., 2017).

Heinen’s et al. (2017) study is important finding to consider because many popular PST
interventions used with athletes are predominantly outcome focused, often emphasising the
importance of developing particular personal resources, such as optimism and confidence as a
way to manage stress and enhance performance (Goodman et al., 2014). PST refers to
“systematic and consistent practice of mental or psychological skills for the purpose of
enhancing performance, increasing enjoyment or achieve greater sport and physical activity
self-satisfaction” (Birrer & Morgan, 2010, p. 78). Based on Heinen’s et al (2017) findings, it
is worth questioning whether a focus on developing personal resources through PST is helpful

for athletes with high levels of perceived stress, or whether other approaches, such as MBIs,
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may be more helpful in managing perceived stress in athletes, especially when it comes to
managing or preventing stress related depression and anxiety (Arch et al., 2012; Hofmann et

al., 2010; Furrer et al., 2015)

Stress can also have a negative effect a person’s cognitive ability via changes in the
brain's prefrontal cortex (Cerqueira et al., 2007). The prefrontal cortex is an area in the brain
essential for working memory and executive functioning (selecting and successfully
monitoring behaviours that facilitate the attainment of chosen goals). The working memory is
key for temporarily holding incoming information allowing for the manipulation of new and
stored information. Studies have shown perceived stress to be linked with poor memory and
cognitive function (Gutshall et al., 2017; Porcelli et al., 2008; Taverniers et al., 2010). More
specifically, studies have demonstrated negative effects of acute stress on working memory
task performance. Using cold water immersion, Porcelli et al. (2008) conducted a study with
eighteen medical students as they performed a delayed response working memory task during
exposure to different levels of stress eliciting conditions. Results found that participants in the
acute stress condition performed significantly slower on high working memory demand tasks
compared to low working memory demand tasks when compared to the low stress condition
group. Further, functional magnetic resonance imagery (fMRI) scans showed greater prefrontal
cortex activity in the acute stress condition during the high working memory demand tasks than
the low working memory demand tasks. Observed excessive prefrontal cortex activity in
response to stress can be explained by a “hyperdopaminergic” response whereby high levels of
dopamine released by the prefrontal cortex during stress couple with specific proteins. This
stress elicited coupling effect has been shown to impair prefrontal cortex signaling mechanisms
which, in turn, have been shown to compromise both cognition and behaviour in demanding

situations.

To the best of our knowledge, there has been one study examining the effects of stress
on cognitive ability in athletes. Chang’s et al. (2017) investigated the differences between types
of sport (e.g., a sport with long-duration/simple motoric skills vs. a sport involving complex
motor skills) on general cognition in high-level athletes compared with a control group.
Although this study did not measure the effect of stress on cognition, the authors drew on
several studies which suggested that highly intense or excessive training can result in oxidative

stress which has been linked to impaired cognitive ability (Padurariu et al., 2010). Chang et al.
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(2017) found that although there were no cognitive differences between different sport groups,
two of the groups reported burnout related symptoms and fatigue from high intensity training,
suggesting that overtraining may offset the exercise-related cognitive functioning benefits
found in other research. The authors further suggested the importance of monitoring athletes’
levels of stress to prevent such detriments. The study highlighted how optimal levels of
physiological stress triggered by exercise can, to an extent, aid cognitive performance, and that
when exercise induced physiological stress exceeds optimal levels, cognitive ability may

become impaired.

Another disadvantage of negative stress is burnout. Burnout is a reaction to chronic
stress and is a major concern for high performance athletes. It is not uncommon for athletes to
drop out at the peak of their career or early on in their career due to burnout (Smith, 1986). The
cognitive affective stress model is the most influential model on burnout and suggests that
burnout is a result of four processes, including appraisal of stress based on whether demands
exceed resources to cope, and physiological responses that reaffirm the appraisal of stress (De
Francisco et al., 2016). Research has shown that prolonged psychological stress may increase
athlete burnout, where athletes become unmotivated to participate in training and competition
due to feeling extremely dissatisfied with or exhausted from their involvement in sport. Athlete
burnout is also characterised by high levels of perceived stress which has been shown to result
in reduced performance and increased drop out rates (Spiotta et al., 2018). Chronic
psychological stress associated with athlete burnout can also increase an athlete’s level of
anxiety and increase their risk of depression. De Francisco et al. (2016) investigated the
relationship between stress, depression and burnout in a sample of 453 athletes. The findings
suggested that athletes who reported high levels of perceived stress also reported high levels

of burnout and perceived stress and burnout predicted symptoms of depression.

It is clear that perceived stress affects individuals differently depending on the
individual appraisal of a stressful situation (Raanes et al., 2019), and whether a person believes
that they have the resources to be able to cope with a particular stressor (Lazarus & Folkman,
1984). There are a number of negative effects related to the experience of distress on a person’s
physical (Dhabhar, 2018; Sternberg, 2012; Koch et al., 2020) and mental well-being (Heinen
et al., 2017; Garinger et al., 2018; De Francisco et al., 2016), as well as performance outcomes

(Porcelli et al., 2008; Taverniers et al.,2010). Although still limited, there is increasing research
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on the use of MBI’s for managing perceived stress within athlete populations (Gardner, 2009).
Such research has suggested that mindfulness may be an effective tool for helping athletes
better manage inevitable stressors associated with the unavoidable demands of high
performance sport (Schwanhausser, 2009; Carranca et al.,2019; Josefsson et al., 2019; Baltzell
et al., 2014; Goodman et al., 2014; Gross et al., 2018). It is therefore important to explore
whether a MBI may be helpful to high-performance athletes with high levels of perceived

stress.

2. Defining Mindfulness

In recent years, there has been increasing interest in mindfulness and meditation and
how it relates to human behaviour. The most common definition for mindfulness is “paying
attention to one’s present moment to moment experience purposefully, with a non-judgmental
attitude.” (Kabat-Zinn, 2003, p.8). Many definitions of mindfulness have evolved over time,
starting around 2500 years ago with ancient Buddhist wisdom and philosophy (Granberg,
2018). There have been various attempts at quantifying this ancient concept to describe
mindfulness into psychological terms for the purposes of modern research (Desbordes et al.,
2015). Today, mindfulness has become integrated with modern psychology as a means of
increasing awareness and promoting adaptive responses to mental processes that may

otherwise result in emotional distress and maladaptive behaviour (Bishop et al., 2004).

In psychology, mindfulness is commonly delivered through MBIs through a
combination of mindfulness psychoeducation and the acquisition of knowledge and skills
promoting present moment awareness, defusion, acceptance, psychological flexibility and
self-compassion (Cullun, 2010). Present moment awareness can be defined as the
“continuous monitoring of experience with a focus on current experience rather than
preoccupation with past or future events” (Donald et al., 2016, p. 3). Defusion is the ability to
view thoughts as thoughts rather than a representation of present reality that requires action.
Defusion aims to minimise the influence of thoughts on behavioural responses in order to
promote adaptive behaviour and valued living (Levin et al., 2017). Acceptance is a
willingness to experience internal events without defence and in alignment with values-
driven behaviour (Roemer & Orsillo, 2002). Mindfulness also includes an element of self-

compassion, where a person responds to internal events with self-kindness rather than harsh
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self-judgment, recognising that imperfection is part of the shared human experience. The
three main facets of self-compassion are kindness, common humanity and mindfulness (Neff,
2003). In general, facets of mindfulness include present moment awareness, defusion
(Josefsson et al., 2019), acceptance (Brown & Ryan, 2003), and self-compassion (Mosewich
et al., 2013). The facets of mindfulness work together to enhance a person’s ability to
adaptively respond to mental processes that may otherwise contribute to emotional distress
and maladaptive behaviour (Shapiro et al., 2008). This can be achieved through a
combination of both knowledge and skills, such as psychoeducation and meditation (Van Der

Zwan et al., 2015).

Present moment awareness is a fundamental component of mindfulness, as seen in
various definitions of mindfulness, many of which include present moment awareness
(Granberg, 2018). Common ways to practice mindfulness include observing present moment
experiences such as the breath, body sensations, thoughts, emotions and surroundings with a
nonjudgmental and accepting attitude (Cullen, 2011). When a person is attentive to the present
moment, they are less consumed by thoughts of the past or worry over possible future events
(Atchley, 2011). Present moment awareness is also a prerequisite to experiential acceptance
and defusion whereby a person must be aware of their thoughts before they can fully accept
the thoughts, and engage in defusion (Gardner & Moore, 2007). Central to present moment
awareness and Kabat-Zinn’s (2003) definition of mindfulness is the notion of nonjudgmental
awareness, making mindfulness a unique construct in the field of psychology in that it does not
strive for mental control in an attempt to change the content of negative thoughts and emotions
(Birrer et al., 2012). Instead, mindfulness promotes a willingness to experientially accept all
internal experiences as they arise, while changing the way a person relates to such experiences
(Gross et al., 2018). Experiential acceptance a key mechanism of change in mindfulness and a
key component of many popular MBI’s including Acceptance Commitment Therapy (ACT)
(Hayes et al., 2004), Mindfulness Acceptance Commitment Therapy (Josefsson et al., 2019)
and Mindfulness Based Cognitive Behavioural Therapy (Cayoun et al., 2018). The concept of
acceptance can be further understood by the mindfulness principle of equanimity. Equanimity
is described as having a mutual response to something whereby a person does not feel aversion
to an unpleasant experience and is defined as “an even-minded mental state or dispositional
tendency toward all experiences or objects, regardless of their origin or their affective valence

(pleasant, unpleasant, or neutral” (Desbordes et al., 2015, p.1).
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To understand mindfulness as more than just a state of awareness, Baer et al. (2008)
created a model of mindfulness to depict the relationship between dispositional mindfulness
and meditation. The model included facets of nonjudgment and nonreactivity to inner
experiences, as well as describing and observing, as included in the Mindfulness Attention
Awareness Scale. The model suggests that describing, nonjudgement and nonreactivity
significantly mediate the relationship between meditation practice and psychological well-
being in meditators. Higher scores for describing, nonjudging and nonreactivity suggest that
meditators learn to respond to the internal stimuli they observe without judging and reacting
to them in maladaptive ways, and are better at labelling observed stimuli with words. This
model of mindfulness is important as it shows how the benefits of mindfulness are mediated

by processes which include more than just a state of present moment awareness.

observing
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Figure 4

Note. Mediation by mindfulness facets of the relationship between meditation experience and
psychological wellbeing in a combined sample of meditators and demographically similar
nonmeditators. All values are beta coefficients. The coefficient in parentheses shows the
relationship between meditation experiences and psychological wellbeing (*p < .05).
Reprinted from Construct validity of the five facet mindfulness questionnaire in meditating
and nonmeditating samples by R. A. Baer et al., 2008. Assessment, 15(3), 329-342.
Copyright 2008 by Sage Publications. Reprinted with permission.
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Figure 4 is in line with Bishop’s et al. (2004) two part conceptual and operational
definition of mindfulness which states mindfulness is a process of regulating attention in
order to bring a quality of non-elaborative awareness to current experience, and a quality of
relating to one's experience within an orientation of curiosity, experiential openness, and
acceptance. This definition of mindfulness considers mindfulness as the self-regulation of
attention as well as maintaining a nonjudgmental and accepting attitude towards events
attended to. Self-regulation of attention is sustained through focus and consciously shifting
attention between stimuli and observation of thoughts in a non-evaluative manner. The
second part of the definition requires a person to intentionally and willingly experience
current thoughts, feelings and sensations as they arise, and to accept these as a functional
dimension of mindfulnessBased on this definition, Bishop et al. (2004) suggested that
mindfulness is both a trait and state that can be developed over time and can lead to increased
dispositional openness and acceptance, attentional capacity and reduction of experiential

avoidance.

For the purpose of the current study, mindfulness will be defined as: “a
process of regulating attention in order to bring a quality of non-elaborative awareness to
current experience and a quality of relating to one's experience within an orientation of

curiosity, experiential openness, and acceptance.” (Bishop et al., 2004, p. 234).

Mindfulness is therefore more than just a state of present moment awareness and an
‘eyes closed’ meditative practice (Gardner & Moore, 2007). Mindfulness is a multifaceted
process made up of core processes which include present moment awareness (Brown &
Ryan, 2003), as well as the ability to defuse from internal experiences with attitude of
openness and experiential acceptance (Bishop et al., 2004; Desbordes et al., 2014), all of
which significantly correlate with a person’s psychological wellbeing (Baer et al., 2008).
Mindfulness in psychology considers the interplay of present moment awareness (Bishop et
al., 2004), experiential acceptance (Wendling, 2012), defusion (Gardner & Moore, 2007) and
self-compassion (Neff, 2003) when it comes to promoting adaptive responses in the context

of difficult internal experiences and other stressors.

3. Meditation
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It is important to distinguish between mindfulness and meditation as it is common for
people to use both terms interchangeably (Shapiro et al., 2008). Mindfulness can be thought
of as a state of consciousness involved in attending to and witnessing one’s present moment
experiences nonjudgmentally, “a kind of non-elaborative, nonjudgmental, present-centred
awareness in which each thought, feeling or sensation that arises in the attentional field is
acknowledged and accepted as it is.” (Bishop et al., 2004, p. 232). Meditation can be thought
of as “scaffolding used to develop the state or skill of mindfulness” (Shapiro et al., 2008, p.
374). As such, meditation is not mindfulness in itself, but a powerful technique that can be

used to develop mindfulness (Bishop et al., 2004; Brown & Ryan, 2004).

There are many different ways a person can meditate. The most widely practiced
meditation techniques include breathing meditation, loving kindness meditation and observing
thoughts meditation. These are known as Witnessing Meditative techniques or Focused
Attention Meditation, and require the direction of attention to be placed on either the breath,
images, words of love and kindness, and observation of thoughts. Loving kindness and
observing of thoughts meditative techniques are regarded as mental training techniques in that
they train cognitive skills, such as sustained attention and working memory, and therefore
require a level of perceived mental effort. Studies have indicated that these techniques are more
challenging, less enjoyable and less relaxing due to the high perceived mental effort of

observing and contemplating thoughts and loving-kindness (Lumma et al., 2015).

Opposite to Focused Attention Meditation is Open Monitoring Meditation where there
is no object or event in the external or internal state that the meditator is required to focus on.
During Open Monitoring Meditation attention is directed towards any experience that may
arise while playing close attention to wherever the mind goes without judgement or reaction,
while staying present to the experience. Focused Attention and Open Monitoring Meditation
techniques in isolation can be very challenging for novice meditators and potentially frustrating
(Lumma et al., 2015). As such, many popular meditation techniques involve a mixture of
focused attention and open monitoring attention meditative techniques. For example, certain
mindfulness meditations may involve focused attention on the breath or body parts, as well as
open monitoring of distracting internal experiences that come up. During this type of

meditation, a person is required to remain nonjudgmental and nonreactive of any thoughts and
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feelings that may arise during the meditation while bringing their focused attention back to the

breath or body part when their mind wonders (Riskin, 2002).

In the west, common types of meditation include Mindfulness Meditation (Cullen,
2011) and Transcendental Meditation (Travis & Parim, 2017). Mindfulness meditation focuses
attention on the here and now in a nonjudgemental, non-evaluative way, without distorting
present reality with thoughts and feelings. Examples of mindfulness meditation include
Focused Attention Meditation techniques such as focusing attention on body parts, the breath
or other senses (Cullen, 2011). Transcendental Meditation and Vedic Meditation require less
effort. These techniques are classified as Self-Transcending Meditation (Travis & Shear, 2010)
and use an effortless sound without meaning in the form of a mantra to trigger the mind to
settle into quitter levels of thought until it achieves a state of consciousness where thought it
not the centre of attention. Although deep, this type of meditation is a simple, effortless
technique that allows the mind to effortlessly transcend into a state of restful alertness (Travis

& Parim, 2017)

Travis and Shear (2010) classified meditation into three categories according to their
electroencephalographic (EEG) signatures. Focused Attention Meditation produced gamma
EEG waves. Gamma waves are associated with conscious attention and synchronise neural
activity in response to stimuli (Desair et al., 2015). Opening Monitoring Meditation techniques
produced theta EEG waves. Theta waves often occur when a repetitive task becomes
automated, often requiring less focus. Achieving theta coherence during meditation can be
challenging, especially for novice meditators (Lutz et al., 2009). Automatic Self-Transcending
Meditation was associated with EEG alpha waves. Alpha coherence elicits the integration of
distal cortical-neural areas of the brain necessary for motor, sensory and cognitive functioning
and is characterised by restful alertness and moderate brain activity. Alpha coherence is
correlated with decreased perceived pain, enhanced cognitive performance and increased
perceived calmness (Desai et al., 2015). Alpha waves elicit the integration of distal cortical-
neural areas of the brain necessary for motor, sensory and cognitive functioning. Alpha EEG
coherence is inversely correlated with state and trait anxiety, and positively related to self-
esteem, enhanced learning and creativity as well as moral reasoning (expanded awareness
concerned with satisfying the needs of others) and peak performance, all of which are thought

to be important for developing resilience (Travis & Shear, 2010).
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The main difference between Transcendental Meditation and other techniques such as
Focused Attention Meditation, is that focused attention meditation usually involves a level of
concentration or contemplation which requires perceived mental effort and can be very
challenging for a busy mind or novice meditators (Ribeiro et al., 2018). Transcendental
Meditation is a more effortless technique that uses a Sanskrit word in the form of a mantra.
Mantra in Sanskrit means ‘mind vehicle’ where ‘manas’ means ‘mind or to think’ and ‘tra’
means ‘vehicle’. The mantra is repeated softly in the mind whereby the word becomes
experienced as faint sound. The mantra becomes faint and almost non-existent while the mind
transcends into deeper levels of consciousness. When thoughts enter the mind, the meditator
gently brings their awareness back to the mantra. This can happen many times through the
course of a twenty minute Vedic or Transcendental Meditation practice. This type of Automatic
Self-Transcending and deep rest is what makes Transcendental Meditation a preferred

meditation technique for many meditators.

Evidence has suggested benefits of Transcendental Meditation across a variety of
constructs related to mental health (Orme-Johnson & Barnes, 2014) and performance (Hunrung
et al., 2009). A meta-analysis of 14 randomised control trials with a number of populations
including college students and high level corporate managers measured the effects of on
Transcendental Meditation on trait anxiety. The analysis suggested that Transcendental
Meditation practice was more effective than treatment as usual (e.g., attention control treatment
such as CBT) and alternative treatment (e.g. progressive and simple relaxation techniques,
psychotherapy, group therapy, relaxation techniques, Taoist meditative techniques), and that

this effect was greatest for people with high anxiety (Orme-Johnson & Barnes, 2014).

Evidence has shown a direct link between Transcendental Meditation and the stress
response whereby Transcendental Meditation has shown to help the body recover from stress
by decreasing the effects of previous stressors to help a person cope better in response to new
stressful situations (Travis et al., 2009). A reduction in physiological stress in response to
Transcendental Meditation has been shown through a decrease in sympathetic nervous system
activity, an increase parasympathetic nervous system activity (Travis, 2001) and greater EEG
alpha coherence (Dillbeck & Orme-Johnson, 1987). These physiological changes in the
autonomic nervous system reflect a decrease in physiological stress, which has associated with

improved psychological functioning (Beauchaine, 2001).
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One study compared non-meditators, short term and long term Transcendental
Meditators on Brain Integration score. The Brian Integration Scale measures EEG coherence
whereby higher scores represent greater brain coherence. High brain coherence shows that
various parts of the brain cooperate, while alpha waves reflect restful alertness. Brain
integration plays a role in guiding and generating goal directed behaviour and is correlated with
more frequent peak experiences in top performers, greater emotional stability, moral reasoning
and decreased anxiety (Harung et al., 2009) The results found that Transcendental Meditators
had greater brain coherence than non-meditators (Travis et al. 2009). This study is particularly
relevant to athletes as brain coherence is associated with several benefits to athlete

performance.

Hurung et al. (2009) study showed that elite level athletes had greater brain coherence
than non-elite athletes. The study compared elite and non-elite athletes’ brain integration
scores, speed of habituation to a loud noise, moral and self-development, and peak
performance. Elite athletes showed significantly greater scores on the Brain Integration Scale,
more rapid habituation and higher levels of self-development, moral reasoning and peak
performance than non-elite athletes. The authors further suggested that a link between brain
coherence and reported benefits. For example, frontal lobe brain coherence controls habituation
stressful stimuli. Faster habituation promotes of a focus on task-relevant stimuli whereby
athletes are less likely to be distracted by task-irrelevant stimuli — this is related to optimal
performance. The authors concluded that that greater brain coherence may enhance habituation
and self-development which helps athletes to say calm and focused in response to stressful

competitive situations.

Although meditation practices can differ in their technique, they also share similarities
when it comes to enhancing mindfulness. Baer et al., (2004) identified four mindfulness skills;
namely, observing, describing, acting with awareness, and accepting without judgement. A
three-month randomised controlled trial found these mindfulness skills to be a by product of
Transcendental Meditation. The study found that those practising Transcendental Meditation
reported significantly greater increases in mindfulness than participants in a waitlist group
(Tanner et al., 2009). A study with zen practitioners found similar results. Zen meditation is an
open monitoring type of meditation and relies on expanding one’s attentional scope to

experience the flow of thoughts, emotions and subjective awareness of ongoing physical and
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self-referential processes. Brown and Ryan (2003) took a sample of zen practitioners and found
that zen meditation practice was associated with the greater mindfulness traits identified by
Baer et al., (2004) as key characteristics measured on the Mindfulness Attention Awareness
Scale. Tanner et al. (2009) and Brown and Ryan (2003) demonstrated that mindfulness can be

cultivated through different types of meditation practice.

Meditation has been integrated into many current popular and validated Acceptance
and MBI’s including Mindfulness Acceptance Commitment Therapy (Berneir et al., 2009),
Mindfulness Based Stress Reduction (Birnie et al., 2010) and Mindfulness-Based Cognitive
Behavioural Therapy (Cayoun et al., 2018). However, it is important to reiterate that meditation
is just one way to achieve mindfulness. This is emphasised in ACT, a Mindfulness and
Acceptance Based Intervention which recognises many ways of promoting mindfulness outside
of formal meditation practice. ACT breaks mindfulness down into four psychological skills:
defusion, acceptance, contact with the present moment, and self as context (observing the self
where a person is not identified with thoughts and emotions), all of which can be achieved
outside of formal meditation practice (Mahoney & Hanrahan, 2011). Nonetheless, studies
(Lazar et al., 2005) have indicated that regular meditation practice leads to structural changes
in the brain which promote functional changes in how a person responds to and experiences

stress, suggesting mindfulness may benefit from meditation practice.

4. Mindfulness Based Interventions (MBISs)

a. Mindfulness-Based Stress Reduction

Mindfulness was first introduced into psychology in 1979 by John Kabat-Zinn (Kabat-
Zinn, 2003) who developed Mindfulness-Based Stress Reduction to help relieve pain, illness
and associated stress in medical patients. The main objective of Mindfulness-Based Stress
Reduction is to promote the ability to pay attention and become aware of the present moment,
while encompassing a nonjudgmental attitude, and encouraging acceptance and self-
compassion towards oneself and one’s experiences. Self-compassion is a key part of
Mindfulness-Based Stress Reduction and involves kindness to oneself in the face of suffering,
and recognising that discomfort is a natural part of the human condition (Birnie et al., 2010).

Mindfulness-Based Stress Reduction is an 8-week course, with one 90-minute session per
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week. The course is traditionally taught experientially through guided body scans and
mindfulness meditations with mindfulness exercises integrated into daily life, as well as
psychoeducation around mindfulness and group discussion related to personal challenges along
the way (Birnie et al., 2010). Initially, Mindfulness-Based Stress Reduction was predominately
used with clinical populations. It was not until 1985 that Kabat-Zinn conducted the first
empirical test on Mindfulness-Based Stress Reduction with athletes using Olympic and
collegiate rowing teams. Further, mindfulness has been shown to enhance athletes’
receptiveness to traditional Psychological Skills Training and overall performance outcomes

(Birer et al., 2012).

By the 1990’s mindfulness had become a key part of training for some of the world’s
best basketball teams, including the National Basketball Association’s (NBA) Chicago Bulls
and LA Lakers. In 1993 Phil Jackson, coach of Chicago Bulls, introduced mindfulness training
to help the team deal with performance pressure, promote team building and enhance focus
during coaching, by using video playbacks. Jackson reported, “when players practice what is
known as mindfulness - simply paying attention to what's happening - not only do they play
better and win more, they also become more attuned with each other; the joy they experience
working in harmony is a powerful motivating force that comes from deep within, not from
some frenzied coach pacing along the side shouting obscenities.” (Riskin, 2002, p. 8). Jackson
led the Bulls to six NBA championships and soon after, led the LA Lakers to five NBA
championships. The integration of mindfulness into top NBA team training regimes set the
tone for making mindfulness more mainstream in sport and performance. Now, mindfulness is
considered a guiding paradigm for the United States Olympic committee as a way of helping
athletes train and cope with the inevitable stress that coincides competing at an Olympic level

(Kaufman et al., 2009).

Studies on Mindfulness-Based Stress Reduction with athletes have surfaced over the
last 10 years have and shown promising results. A randomised control trial with 14 injured
university athletes assessed the effect of an eight-week Mindfulness-Based Stress Reduction
course on pain tolerance, stress, and positive affect. Results showed an increase in pain
tolerance and mindfulness over time, as well as a notable decrease in stress and anxiety self-
report measures (Mohammed et al., 2018). A recently published randomised control trial with

40 male football players randomly assigned participants to either an eight-week Mindfulness-
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Based Stress Reduction condition or control condition. Participants completed three sets of
self-report measures over throughout the intervention. The Mindfulness-Based Stress
Reduction group showed reductions in anxiety, depression and stress over time, as well as
improved psychological well-being from baseline to intervention completion and post-
intervention follow up measures (Norouzi et al., 2020). Another recent randomised control trial
investigated the influence of Mindfulness-Based Stress Reduction on psychological the
wellbeing, sleep, athletic coping skills, and rowing performance of collegiate rowers. In
contrast to the control group, the intervention group showed improvements in psychological
wellbeing, subjective and objective sleep quality, athletic coping skills, and rowing
performance as measured by a 6000 metre ergometer test; such improvements correlated with

increased mindfulness in the intervention group (Jones et al., 2020).

b. Acceptance Comittment Therapy (ACT)

As the first MBI be used with high performance athletes, Mindfulness Based Stress
Reduction inspired the development of many mindfulness and acceptance-based interventions
(Baer et al., 2019). Hayes (1986) developed ACT which uses mindfulness and acceptance
strategies with behavioural change strategies to increase psychological flexibility. ACT is
delivered over six modules focusing on acceptance (a willingness to experience internal events
without defense), defusion (noticing thoughts and emotions as just thoughts and emotions,
whereby a person is not defined by their thoughts and emotions) and present moment awareness
(flexible attention to the present moment). ACT also includes modules related to self as context
(viewing self as the experience of thoughts and feelings rather than identifying with the content
of thoughts as feelings, values (clarify personal values which act to guide behaviour) and
committed action (clarifying personal values and connecting them to action). ACT encourages
a person to observe and accept internal thoughts, feelings and sensations as they arise without
attempting to avoid or change them in order to achieve psychological flexibility (Ciarrochi et

al., 2010).

Mechanisms of mindfulness that foster a person’s psychological flexibility through
ACT include an awareness of internal experiences and attention towards observing and then
defusing from thoughts and emotions that may otherwise prevent a person from behaving in a

way that is in line with their values. Self as context is also fostered through mindfulness
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exercises through labelling and defusing difficult thoughts, such as metaphors and experiential
processes encouraging observation of thoughts and emotions. In this sense, present moment
awareness of internal experiences is a precursor to accepting internal experiences and gaining
a perspective of self as context, both of which elicit committed action to values-driven
behaviour. It is important to point out that a although large part of ACT involves mindfulness,
ACT also incorporates behavioural based approaches by helping a person consistently choose

to act effectively in the presence of difficult internal experiences (Blackledge, 2007).

Research has shown ACT to be effective in the treatment of anxiety (Roemer & Orsillo,
2002; Eifert & Forsyth,2005), depression (Hofmann et al., 2010; Karlin et al., 2013), psychosis
(Morris et al., 2013), addiction (Luoma et al., 2008) and even weight loss (Tapper et al., 2009).
Few studies have applied ACT interventions athlete populations as the Mindfulness
Acceptance Commitment Therapy was developed from ACT and is targeted towards athletes
and human performance (Henrikson et al., 2019; Gardner, 2009). One case study examined
four injured athletes during their rehabilitation from ACT knee injuries to explore the
usefulness of an adapted ACT intervention in addressing their adherence to rehabilitation
protocols and their psychological well-being (Mahoney et al., 2011). Injuries are one of the
leading causes of stress for many high-performance athletes (Evans et al., 2012). The adapted
ACT Therapy based intervention educated injured athletes on how to meet the challenges of
their recovery, and how to commit to their rehabilitation and exhibit behaviours that would aid
their return to sport. Injured athletes are likely to avoid difficult thoughts and emotions
following their injury while engaging in maladaptive emotion-driven behaviours. Participants
in the ACT intervention reported specific skills such a cognitive defusion and mindfulness as
useful when accepting difficult emotions for promoting values-driven behaviours and adhering

to rehabilitation protocols.

Bernier et al. (2009) conducted a longitudinal single case research study to examine
the effectiveness of a sport adapted version of ACT for young, elite golfers over four months.
The program included ACT modules which included in session and at home meditation
practice. The results indicated that after one year of competition, all seven golfers who
underwent the ACT program improved their national ranking. Improved performance was
reported as improved efficacy of their routines by seeking more relevant internal and external

information rather than focusing on internal processes. In comparison, only two of the six
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golfers in the control condition increased their ranking, further suggesting the effectiveness of
ACT in enhancing athlete performance. It is important to make note of Bernier’s et al. (2009)

small sample size and long time frame between the testing period pre and post intervention as
there may have been a number of other variables within that year that could have improved

athlete performance.

ACT works by helping athletes switch their attention from internal states to the
relevant task at hand for enhanced performance through mechanisms of mindfulness and
other behavourial strategies related to values-driven behaviour (Bernier et al., 2009; Mahoney
& Hanrahan, 2011). Through increased mindfulness, awareness, acceptance, self as context
and defusion, athletes become more psychologically flexible, and are more likely to willingly
experience a spectrum of thoughts and emotions without becoming distracted by them
(Bernier et al., 2009). ACT allows internal experience to exist while focusing on the task at
hand, and for behaviour in the direction of values in response to task relevant cues, both of
which may aid optimal performance. On the contrary, when athletes behaviours serve to
temporarily minimise personal discomfort through experiential avoidance, they may become
overly focused on internal experiences rather than on values and task relevant demands of the
sport. Avoidance of internal experiences may result in psychological inflexibility which has
the potential to impair performance and increase negative affect (Henrikson et al., 2019).
More research is needed to understand the benefits of ACT with athletes. Research applying
Mindfulness Acceptance Commitment Therapy with athletes has demonstrated that ACT

modules in combination with mindfulness training can be helpful to athletes.

c. Mindfulness Acceptance Commitment Therapy

ACT has played a key role in the development of Mindfulness Acceptance
Commitment Therapy which was developed for human performance as a mindfulness and
acceptance based behavioural intervention for athletes. Mindfulness Acceptance Commitment
Therapy has since been conceptualised as a broader approach to performance enhancement
(Henrikson et al.,2019) and consists of seven modules inspired by ACT. Modules are delivered
over seven or more weeks through a sequential process of practitioner to client discussion, in
session exercises, and between-session activities to develop greater present moment awareness

and to increase tolerance to negative thoughts, emotions, and physical sensations through
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enhanced experiential acceptance (Mahammed et al., 2018). The seven modules include
mindfulness psycho education, mindfulness and cognitive defusion, values and values-driven
behaviour, acceptance of unpleasant internal expereinces, enhancing commitment to
behaviours consistent with performance values, skills consolidation, and maintaining and
enhancing practice of these skills (Gross et al., 2018, p. 436). The main goal of Mindfulness
Acceptance Commitment Therapy is to exert control over private internal experiences such as
thoughts, emotions, and physiological sensations through enhanced regulation of attention, and
to poise for optimal performance. Attention is defined as “the capacity to pay attention to task
relevant information as needed” (Garnder & Moore, 2007, p 139). Poise is defined as “the
ability to act in the service of values and goals despite negative internal states such as thoughts,
emotions, and physical sensations that the client may be experiencing.” (Gardner & Moore,

2007, p. 139).

Since the development of Mindfulness Acceptance Commitment Therapy in 2001,
several studies have surfaced supporting its efficacy in enhancing athlete wellbeing and
performance. Dehghani et al. (2018) conducted a randomised clinical trial with 31 university
athletes to determine the effectiveness of Mindfulness Acceptance Commitment Therapy on
athlete performance and competition anxiety. Results showed that Mindfulness Acceptance
Commitment Therapy significantly increased basketball performance while significant
decreases were found on self-report measures of experiential avoidance and anxiety. Gross et
al. (2018) ran an open trial study of a Mindfulness Acceptance Commitment Therapy course
with eleven NCAA Division I (elite level) female volleyball and field hockey athletes. The
results suggested that Mindfulness Acceptance Commitment Therapy led to a greater athletic
performance including task-focused attention and practice intensity, improvements in
dispositional mindfulness and emotional distress, as well decreased psychological inflexibility
compared to the control PST group. Schwanhausser (2009) further demonstrated the
effectiveness of Mindfulness Acceptance Committment Therapy through a case study with an
adolescent competitive springboard diver. The results indicated an increase in self-report
measures for mindful awareness, mindful attention, experiential acceptance, flow state, and
diving performance from pre to post intervention. Interestingly, the participant showed no
significant improvement in anxiety over time. The authors concluded that the participant’s
ability to tolerate and not fear or attempt to avoid stress and anxiety may explain why there

were no improvements in anxiety. This is not a surprising finding when considering that the
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aim of mindfulness is not to eliminate difficult internal experience but rather to become aware
of, accept and defuse from difficult internal experiences while remaining focused on the task

at hand (Gross et al., 2018).

A more recent study by Josefsson et al.,(2019) randomly assigned 69 competitive elite
athletes with no prior experience of mindfulness practice into either a Mindfulness Acceptance
Commitment Therapy group or a traditional PST group. Findings indicated that the
Mindfulness Acceptance Commitment Therapy intervention had an indirect effect on self-rated
athletic training performance through changes in dispositional mindfulness and emotion
regulation. The Mindfulness Acceptance Commitment Therapy group showed greater posttest
improvements in mindfulness, emotion regulation, and perceived performance compared to the
PST group. Although this study did not directly measure changes in stress, the authors
suggested that improvements in mindfulness reduce emotional reactivity and can improve
performance on cognitive tasks in emotionally triggering situations. These studies have
highlighted the importance of developing mindfulness in athletes who are expected to perform

optimally under what can be very challenging and stressful conditions (Birrer & Morgan 2010).

Josefsson’s et al. (2019) study is in line with past research which demonstrated the
effectiveness of Mindfulness Acceptance Commitment Therapy intervention over PST. Hasker
(2010) compared the effectiveness of PST intervention which including imagery, goal-setting,
positive self-talk, relaxation, and arousal control to a Mindfulness Acceptance Commitment
Therapy intervention that included eight week Mindfulness Acceptance Commitment Therapy
program with a focus on mindfulness, acceptance and commitment to values with NCAA
division I athletes. The results indicated a significant increase in athletes’ capacity to describe
and be nonreactive to their internal states, as well as an increase in experiential acceptance, and
greater commitment to behaviours aimed at achieving athletic values and goals in the
Mindfulness Acceptance Commitment Therapy group compared to the PST group. Other
studies have shown Mindfulness Acceptance Commitment Therapy to reduce stress. An open
trial with an entire NCAA Division I men’s athletic team received eight 90 minute group
sessions based on a Mindfulness Acceptance Commitment Therapy program, with each session
immediately followed by a one hour Hatha yoga session. When compared with a control
condition, Mindfulness Acceptance Commitment Therapy participants reported significantly

enhanced mindfulness, task-focused attention and less perceived stress (Goodman et al.,2014).
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d. Mindfulness Based Cognitive Behavioral Therapy

Other successful MBIs used with clinical and performance populations include
Mindfulness Based Cognitive Behavioural Therapy (Cayuon, 2018). Mindfulness Based
Cognitive Behavioral Therapy is a four stage therapeutic approach combining evidence based
mindfulness techniques with principles of CBT to address a broad range of psychological
disorders and other stress related conditions. The stages are designed to develop mindfulness,
cognitive and behavioural skill sets. In stage one, mindfulness meditation training is used to
internalise attention in a way that decreases emotional reactivity and promotes deep levels of
awareness and experiential acceptance. Stage two focuses on attention being directed outward
to regulate behaviour by applying stage one skills in the context of avoidance. Stage three of
Mindfulness Based Cognitive Behavioral Therapy focuses on dividing the focus of attention
between self and others. Stage four extends stage three skills to promote more global awareness
of how a person can overcome unnecessary suffering and help others overcome suffering. In
this approach, mindfulness is considered a primary prerequisite skill to the additional three

stages of the intervention (Cayoun, 2011).

Mindfulness Based Cognitive Behavioral Therapy has been shown to be effective in
clinical settings, including with the treatment of Post Traumatic Stress Disorder, addiction, pain
(Cayoun et al., 2018), depression, and anxiety (Yazdanimehr et al., 2016). There have been
few studies published using Mindfulness Based Cognitive Behavioral Therapy with athletes.
One promising study suggested that participation in the Mindfulness Based Cognitive
Behavioral Therapy program increased participant mindfulness and flow state, and decreased
pessimism and anxiety (Scott-Hamilton & Schutte, 2016). This study highlighted the
importance of frequency, accuracy, duration, and adherence to Mindfulness Based Cognitive
Behavioral Therapy. Records of participant adherence suggested that athletes who were less
committed to at inter-session mindfulness practice reported fewer benefits than those who were
more committed. This is important to consider because many of the existing MBIs rely on
lengthy and time -consuming training commitments, which can deter less motivated
participants from fully participating in and benefiting from Mindfulness Based Interventions
(Wilson et al., 2017; Burton et al., 2016). To overcome this limitation and add to convenience
and accessibility to MBIs, future research may benefit from taking into account athletes’ busy

schedules by offering MBIs that are less time consuming and more accessible.
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5. Psychological Skills Training with Athletes

To better understand the benefits of mindfulness in the context of high performance
sport, it is important to consider the role of PST as one of the most popular approaches used to
develop mental skills with athletes. PST is defined as "the systematic and consistent practice
of psychological skills in the pursuit of high performance” (Weinberg & Gould, 2014, p. 248),
and is characterised by “any actions or processes that alter functioning and/or performance
through changes in an individual’s thought and behaviour.” (Zahkrajsek & Blanton, 2017, p.
7). PST focusses on helping individuals self regulate their behaviour through a shift in mindset,
and is delivered through several methods including imagery, visualisation, positive self talk,
goal setting, arousal control and mental rehearsal (Birrer & Morgan, 2010). PST is
predominately focused on enhancing athlete performance (Weinberd & Gould, 2014) while
MBIs focus on enhancing both athlete performance while considering wellbeing factors present
outside of performance (Gardner & Moore, 2006). This is an important point of difference
because studies have shown a relationship between athlete wellbeing and performance, where
athletes’ wellbeing outside of sport effects their ability to perform during sport (Dunn, 2014).
PST is therefore limited in that it fails to consider an important cause of poor performance:
athlete stress and wellbeing outside of sport (Dunn, 2014). MBIs take a more holistic approach,
and may explain why these interventions may be more helpful to athletes, especially athletes

suffering from stress (Gardner & Moore, 2006; Hasker, 2010).

PST Training uses cognitive behavioural methods based on the assumption that
negative internal experiences interfere with performance and must be regulated to promote
positive thinking and self confidence (Zakrajsek & Blanton, 2017). Due to the commonly held
belief that low levels of stress and anxiety, less negative thinking, and high levels of self
confidence in athletes leads to greater performance (Gould et al., 1981), psychology for athletes
has typically focused on eliminating or controlling unwanted internal states for optimal

performance (Hasker, 2010).

Imagery promotes athletes' use of their senses to recreate or create an experience in the
mind. Imagery is the most widely studied technique in PST literature, as well as the most
popular mental skills technique delivered to athletes (Zakrajsek & Blanton, 2017). Over recent

years PST has been criticised for its lack of credible research; over a 20 year period, only seven
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studies had evaluated the efficacy of imagery interventions with actual performers (Rumbold
et al.,2012). There has also been debate as to how helpful traditional PST techniques are when
it comes to enhancing athlete performance (Birrer et al., 2012; Birrer et al., 2010; Gardner &
Moore, 2006) and wellbeing (Luoma et al., 2008; Wenzlaff & Wegner, 2000). A largescale
qualitative review of the empirical literature on PST for the enhancement of competitive
athletic performance demonstrated insufficient evidence for its efficacy. Studies were reviewed
according to the established criteria for empirically supported treatments developed by the
Committee of Science and Practice (under Division 12 of the American Psychological
Association; Chambless & Hollon, 1998; Gardner & Moore, 2006). The review revealed that,
out of the studies that met the criteria, none of them demonstrated empirical support for the use
of goal setting, imagery, arousal control, or self talk modification for performance
enhancement. Although findings suggested slightly better efficacy for multicomponent
(combined procedure) interventions, the findings were inconsistent. It was concluded that
traditional PST for athlete performance enhancement failed to demonstrate sufficient efficacy,
and that more robust research on the effects of PST with athletes was needed (Gardner et al.,

2006).

Explanations against PST have suggested that a desire to control thoughts through PST
techniques, such as that of self talk, may make suppression of, or distractions from, thoughts
more of a risk (Wegner et al., 1993). For example, thought distraction or thought suppression
may result in a rebound effect where there is an increased intensity of the unwanted thought
(Wenzlaff & Wegner, 2000). It has been suggested that PST may trigger a metacognitive
scanning process, where excessive cognitive activity and task irrelevant focus (i.e. internal
focused attention through trying to change thoughts and mental images) may disrupt

performance (Aherne et al., 2011).

Such concerns are supported by The Theory of Ironic Processes of Mental Control
(Wegner, 1994; Janelle, 1999) and Reinvestment Theory (Masters & Maxwell, 2008). This
theory suggests that humans tend to feel, act, and think in ways that are opposite to the intended
direction of emotion, behaviour, and cognition, and that this effect is particularly prevalent
when a person is under stress (Josefsson et al., 2019). For example, stress increases cognitive
load where the likelihood of effective self regulation is reduced. Occasional failure of mental

control with athletes may be due to load inducing circumstances associated with the stress of
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high performance sport. According to the Theory of Ironic Mental Processes of Mental Control,
even when individuals are consciously trying to focus on desired outcomes, high stress will
likely result in an automatic shift in attention towards signs of failure which may result in

undesired outcomes (Janelle, 1999).

The detrimental effects of Ironic Thought Processes have been shown across multiple
studies. Binsch et al. (2009) examined 32 male intermediate football players taking penalties
in a simulated penalty environment with and without instructions to avoid the goalkeeper. The
study aimed to find out whether ironic effects in scoring a goal were accompanied by fixations
on the target. Findings from this study demonstrated that ironic effects were preceded by longer
fixations on the ‘to be avoided ’area (i.e., focusing on avoiding the goalkeeper), further
supporting the detrimental effects of over-fixating on undesired outcomes during high pressure
situations. Binsch’s et al. (2009) with golf players found similar results whereby players who

fixated on what not to do, were more likely to perform poorly.

Other studies have shown how Ironic Thought Processes can also harm a person's
wellbeing. In many cases, and especially when a person is already under stress, mental control
may not only fail to achieve desired states of mind but can ironically create the most undesired
state. For example, trying to be happy or trying not to be sad can make a person sadder and
trying to be relaxed can make a person anxious (Wegner, 1994). Wilson et al. (2014) found
that people suffering from anxiety disorder demonstrated relaxation induced anxiety or
relaxation induced panic when they attempted to reduce anxiety through relaxation. Other
studies have demonstrated the detrimental effects of Ironic Thought Processes under stressful
conditions. Wegner et al. (1993) showed that participants who attempted to control their mood
without an imposed cognitive load were successful at regulating their emotions. However,
those who attempted to control their mood while mentally rehearsing a nine-digit number failed
to control their mood; self-reported mood changes were opposite to the mood changes they
intended to create. It was concluded that attempting to control mood related thoughts under
cognitive load induced stress led to increased accessibility to those thoughts, thus opposing the
direction of intended control. The above studies indicated that the intention to avoid or control
an action or particular thought may increase the tendency to engage in the actions or thought

(ironic effects), or cause an undesirable increase in the opposing action through over-
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compensation (Binsch et al., 2009; Wilson et al., 2014), and that these effects are more likely

to occur in high stress situations (Wegner et al., 1993).

Ironic Thought Process and The Theory of Reinvestment are similar in that they both
demonstrate the detriments of excessive thought control (Wegner et al., 1993; Masters &
Maxwell, 2008). The Theory of Reinvestment differs from Ironic Thought Process in that it is
more specific to sport performance and motor skills, suggesting that implicit skills (skills
executed automatically without conscious effort) become impaired when a person attempts to
control implicit skills with declarative knowledge (skills executed through conscious effort)
(Masters & Maxwell, 2008). Similar to Ironic Thought Processes, Reinvestment is due to self-
evaluations driven by an attempt to control internal states, personal goals and desired outcomes,
which is the essence of many PST techniques (Gross et al., 2018). Studies have evaluated the
detrimental effects of Reinvestment with athlete populations. Beilock et al. (2001) investigated
the impact of suppressive imagery on golf performance with 126 novice golf players. Results
suggested that frequent application of suppressive imagery impaired performance and attempts
to replace negative images with corrective ones did not improve the damage caused by negative
images. Beilock et al. (2001) conducted a second study to explore impact of attention on
sensorimotor skills. Two separate groups of novice and expert soccer players were asked to
dribble a soccer ball under different task focused conditions. Results showed that the
performance of experienced players was worse when their attention was drawn to their
dribbling movements triggered by instructions to bring awareness to which side of the foot had
last touched the ball. This effect was not observed in novice players. These results suggested
that automated components of performance can be compromised by attending to the process of
skill execution. Further, athletes experiencing high stress are more likely to focus on implicit

skills, making Reinvestment more of a risk for stressed athletes (Masters, 1992).

There is evidence to suggest that mindfulness and acceptance-based approaches may
be an effective way of managing unwanted or negative thoughts and emotions without the need
of trying to eliminate or control them. Levin et al. (2012) conducted a meta-analysis of 66
laboratory based component studies that evaluated treatment elements and processes
underlying ACT and CBT. The results revealed that contextual strategies such as those used in
ACT through processes of mindfulness, including present moment awareness, experiential

acceptance and defusion, may lead to longer lasting behavioural changes compared to strategies
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that directly target the content of thoughts and feelings in CBT. Mindfulness may also mitigate
the effects of Ironic Mental Processes and Reinvestment through enhanced attentional control
(Birrer et al., 2012). Popular MBIs such Mindfulness Acceptance Commitment Therapy helps
athletes defuse their attention from internal processes, and focus on task relevant stimuli, thus
making actions in the service of performance goals and values more accessible (Josefsson et

al., 2019).

Attentional control that becomes excessive characterised by over attentiveness to
extrinsic task relevent stimuli, may increase the occurrence of Reinvestment (Masters &
Maxwell, 2008) and Ironic Thought Processes (Janelle, 1999). Therefore, there is a fine line
between optimal attentional control through mindfulness and over attentiveness. In the context
of Reinvestment, attentional control can be classified into explicitly monitoring a movement
and consciously controlling a movement. It has been suggested that task relevant monitoring
can occur without conscious control and that being able to monitor skills rather than
consciously control them is associated with optimal performance and flow state (Jackson et al.,
2006). Mindfulness may help athletes better monitor (rather than control) task relevant skills
without the need to overly control distracting thoughts and emotions. For example, a
Mindfulness Acceptance Commitment approach is based on the premise that optimal
performance is influenced by an athlete’s ability to remain nonjudgmentally aware of internal
experiences while at the same time focusing attention on present moment task relevant cues

despite possible internal discomfort (Gross et al., 2018).

PST focuses more on performance than wellbeing (Weinberd & Gould, 2014), while
MBIs consider athlete wellbeing as an important factor to consider when enhancing athlete
performance (Dunn, 2014). Meta analyses revealing insufficient evidence supporting the use
of PST for enhancing athlete performance (Chambless & Hollon, 1998; Gardner & Moore,
2006) has suggested a need for further exploration into the effectiveness of other approaches,
such as MBIs (Gardner & Moore, 2006). Evidence from the theories of Ironic Thought
Processes (Janelle, 1999) and Reinvestment (Masters & Maxwell, 2008) has demonstrated why
PST techniques such as self-talk (Wegner et al., 1993) and imagery (Beilock et al., 2001) may
not be helpful to athletes, and further suggests control based approaches make unwanted
internal experiences (Wilson et al., 2014; Binsch et al., 2009; Wilson et al., 2014) and

performance outcomes worse (Beilock et al., 2001; Binsch et al., 2009). It is therefore
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important for research to consider alternative approaches when it comes to helping high

performance athletes.

6. Limitations of Mindfulness

Mindfulness has become popular in the field of psychology and self-help industries,
making its way into the workplace, schools and sports for enhancing wellbeing and
performance (Hyland, Lee, & Mills 2015; Park, 2020; Yeung & Lun, 2020). However, there
are minimal regulations when it comes to teaching mindfulness. On one hand, this makes
mindfulness accessible to a wide range of people as it is commonly taught by yoga and
meditation teachers, coaches and even school teachers (Hyland, 2017). On the other hand, a
lack of regulated mindfulness training may have negative consequences. In an article, “The
Challenges of Certifying Mindfulness Teachers' by Jaret et al. (2019), the author referred to
an open letter to the International Mindfulness Teachers Association (IMTA) stating that “the
mindfulness movement is in danger of ignoring the essential quality of a good teacher, with
wisdom in favour of a set number of prerequisites and course hours” - (Jaret, Hutton,
Maldonado, Kuyken, Hunter, & Newman, 2019). The article by Jaret et al. (2019) highlighted
a need for transparent systems for the general public to discriminate between those who have

undertaken rigorous course training and those who have not.

The need for better regulation in mindfulness teaching has been demonstrated in
research that has shown there are potential detriments experienced by those practicing
meditation (Baer et al., 2019). Little is known about the potential harm associated with
meditation; however, the few studies that have been conducted deserve recognition. An online
survey of 342 meditation practitioners found that 25.4% of meditation teachers reported
unwanted effects of meditation, including negative emotions, pain, depersonalisation and other
symptoms with students (Cebolla et al., 2017). Similar findings in case studies were found to
be related to individuals who had attended intensive meditation retreats (Baer et al., 2019).
However, three out of the four studies reviewed by Baer et al. (2019) suggested that many
participants described these negative experiences as temporary and useful in developing skills

and insights.
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One possible explanation for temporary negative side effects reported by meditators
may be the result of the deliverance of a non-evidence based mindfulness intervention. The
interventions in the four studies reviewed were Transcendental Meditation delivered by a
meditation teachers at Meditation International Society, Vipassana meditation delivered at an
intensive ‘silent’ Vipassana meditation retreat by meditation teachers mixed mindfulness
meditation where the source of learning was not recorded and mixed mindfulness meditation

delivered as part of a clinical or nonclinical intervention (Baer et al., 2019).

The integration of evidence-based psychoeducation in the above interventions may
have reduced negative affect during meditation by educating participants on the role of
acceptance of internal experiences and knowledge related to self as context. This is when a
person learns that through observation and acceptance of internal experiences, that they are
separate from those internal experiences (Castonguay & Beutler, 2006). Psychoeducation is
common in many evidence-based mindfulness interventions (Josefsson et al., 2019; Kaufman
et al., 2005; Scott-Hamilton & Schutte, 2016), and may help to mitigate negative consequences
related to misinformation, unrealistic expectations, and participants’ inability to safely manage

and grow from the discomfort that will often accompany regular meditation (Baer et al., 2019).

People often incorrectly associate mindfulness and meditation as a means of relaxation
and positive thinking, or clearing the mind of all thoughts (Gross et al., 2018; Baltzell et al.,
2014). Relaxation is considered a secondary benefit of Mindfulness Acceptance Commitment
Therapy, rather than the primary outcome (Gardner, 2009). The focus on allowing thoughts to
exist without the need to eliminate or control them is taught in the Mindfulness Acceptance
Commitment Therapies psychoeducation module. This reinforces the notion that mindfulness
is used to “enhance self-awareness and the subsequent capacity to notice and be free from
habitual reactions.”, and to “pay attention to one’s thoughts as objects of attention.” (Gardner
& Moore, 2007, p. 79), rather than to control or minimise unwanted internal experiences.
Misunderstandings of mindfulness and meditation, like the idea of ‘quietening the mind’ may
strip the practice of its real evolutionary potential, especially if people go into meditation with
unrealistic expectations of stopping or controlling thoughts (Gross et al., 2018). Participants’
unrealistic expectations about the meditation interventions, reviewed by Baer et al. (2019), may

have contributed to reports of negative affect in those participating in meditation.
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Reports of temporary negative affect related to meditation (Baer et al., 2019; Cebolla
et al.,2017) are worth considering. This affect may be due to a lack of the delivery of evidence-
based psychoeducation to participants. Without psychoeducation, inevitable discomfort that
surfaces from meditation may cause negative affect and suffering (Baer et al., 2019; Gardner,
2009). It is therefore important to consider if there is a potential for harm when practicing
mindfulness and meditation without the deliverance of psychoeducation. Further research

should consider the importance of psychoeducation when applying meditation interventions.

7. Mindfulness and Stress

Mindfulness is becoming a popular intervention to successfully help athletes deal with
stress (Bernier et al., 2014) as well as to enhance performance (Kaufman et al., 2018; Birrer et
al., 2012; Bernier et al., 2018). Mindfulness is thought to reduce perceived stress through
several mechanisms of change. For example, Mindfulness-Based Cognitive Behavioural
Therapy targets cognitive reactivation where taught mindfulness skills promote self-awareness
of distressing thoughts and feelings, experiential acceptance (willingness to experience internal
events without defense), self-compassion in the face of distressing experiences, and the
application of coping mechanisms aimed to reduced perceived stress and enhance adaption (Gu
et al., 2018) Greater present moment awareness, acceptance and self-compassion are important
mechanisms of change between mindfulness and perceived stress (Kuyken et al., 2018).
According to the Transactional Model of Stress and Coping, stress emerges from appraising a
potentially stressful event to be negative and exceeding a person’s ability to cope (Eatough,
2015). Mindfulness can influence a person’s appraisal of stress and how coping skills and self-
regulation are applied in response to stress. These come about through promoting a
nonjudgmental and accepting perspective of one's environment, and present moment
awareness. Individuals attending to the present moment from a place of experiential acceptance
may be able to perceive stressful events more objectively and are able to refrain from attaching
personal significance to such events. This can lead to more adaptive appraisals whereby a
person is less likely to perceive a stressful situation as a threat that exceeds their ability to cope

(Wendling, 2012).

There is evidence to support the relationship between mindfulness, present moment

awareness and perceived stress. Research has demonstrated that present moment awareness
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as a general disposition measured by the Mindfulness Attention Awareness Scale (MAAS) is
linked to many psychological benefits including reduced anxiety and depression, positive
affect, increased wellbeing and lowered perceived stress (Brown et al., 2007; Weinstein,
Brown, & Ryan, 2009). Present moment awareness is a key component of mindfulness
(Brown & Ryan, 2003). Evidence has suggested that greater present moment awareness leads
to more adaptive coping mechanisms when under stress (Donald et al., 2016). Weinstein et
al., (2009) showed that participants reporting momentary levels of present moment awareness
throughout the day demonstrated less avoidance coping in response to stress, measured at the
end of each day over a seven-day period. These findings suggested that mindfulness, through
present moment awareness, reduced avoidance coping. A reduction in avoidance coping

mediated the relationship between mindfulness and wellbeing.

Reduced avoidance coping may also reduce stress, as avoidance coping is linked to
greater levels of stress. A systematic review of sport literature related to coping found that
avoidance coping was associated with greater psychological distress and reduced well-being
in athletes (Nicholls & Polman, 2007). Dehghani et al., (2018) conducted a randomised
clinical trial with basketball players and found that athletes participating in a Mindfulness
Acceptance Commitment intervention program demonstrated less experiential avoidance, a
significant decrease performance anxiety and an increase in performance. The effect size for
the difference between the mindfulness and control group was moderate. These studies are
indicative of a relationship between present moment awareness, mindfulness and more
adaptive responses to stressors that may otherwise result in anxiety (Nicholls & Polman,

2007; Dehghani et al., 2018) .

Present moment awareness enhances a person’s ability to respond to stress in a way
that aligns with their values, rather than resorting to heat of the moment automatic emotion-
driven behaviour (Hayes et al., 2006; Weinstein & Ryan, 2011). This has been demonstrated
in research that suggested present moment awareness predicts greater momentary autonomy,
which is indicative of values driven behaviour (Ryan & Deci, 2000). Multiple studies have
further demonstrated a relationship between mindfulness, present moment awareness and
values driven behaviour, where values driven behaviour elicited through mindfulness
facilitates enhanced wellbeing and reduces psychological distress (Ciarrochi et al., 2011;

Ferssizidis et al., 2010)

49



Other studies have shown how the relationship between present moment awareness
and stress can be moderated by stress appraisal. Individuals who perceive stress as a threat
are more likely to enact avoidance coping in response to stress (Park et al., 2004; Stowell et
al.,2001). Donald et al., (2016) demonstrated a relationship between present moment
awareness, threat appraisal and stress response in 143 undergraduate and postgraduate
students. The results showed that present moment awareness resulted in adaptive stress
responses independent of the participants’ affective state and severity of perceived threat.
However, this was only true for across days, not within days. This finding demonstrated that
in the context of future responses to similar stressors, present moment awareness in the face
of a stressor may be more helpful that investing energy into the reappraisal of stress from
threat to challenge, or by seeking to control or inhibit emotions. This is in line with many
MBIs which suggest that a person’s experience of stress is influenced by how a person relates
to stress eliciting internal experiences, rather than by the content and frequency of internal
experiences (Gardner & Moore, 2007; Gross et al., 2018). This is consistent with the theory
of self-determination which states that adaptive behaviours and choices are motivated by
personal growth tendencies and innate psychological needs. In the context of mindfulness and
self-determination, present moment awareness may predict greater self-regulation and coping
in the face of distress, in order to grow and meet psychological needs (Ryan & Deci, 2000;

Weinstein & Ryan, 2011).

Mechanisms of mindfulness also influence perceived levels of stress through reduced
automaticity of mental processes. When it comes to appraising new stressful situations, a
person’s experience and behaviour when under stress can reflect automatic mental schemas
based on past experiences. A mental schema is described as a cognitive structure that serves as
an internal rule system for a person’s knowledge about themselves and the world around them
(Schwanhausser, 2009). Individuals who are more mindful in their appraisal of stress are less
likely to automatically react in response to mental schemas, and are more likely to show greater
accuracy in their primary appraisal of a stressful situation (Glomb et al.,2011). Mental schemas
also play an important role in the relationship between athlete stress and performance. This is
demonstrated in Gardner and Moore’s (2006) Integrated Model of Athletic Performance which
suggested three phases of athletic performance —the preparatory phase, performance phase,
and post-performance phase. The performance phase is most crucial and concerns self-

regulatory processes of athletic performance where there is an interaction between an athlete’s
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thoughts, emotions and behavioural responses due to developed schemas and external events.
During this phase of performance, athletes are inclined to self-monitor while adjusting to meet
performance standards. Performance standards are shaped by developed schemas relative to
performance history and current expectations. This adjustment can lead to functional or
dysfunctional performance depending on the interaction of instrumental competencies (i.e.,
athletic skill level), environmental stimuli (i.e., potential stressors), performance demands,
behavioural self-regulation and dispositional characteristics (i.e., mental schemas) (Gardner &
Moore, 2006). In the context of the Integrated Model of Athletic Performance, the benefits of
mindfulness on self-regulation during the phases of athletic performance are twofold. First,
mindfulness can influence how a person appraises stress, experiences stress and performs under
stress by allowing “an individual to disengage from automatic thought patterns, engrained brain
states, emotional filters, and cognitive schemas, and experience what is instead of a
commentary or story about what is” - (Hyland et al., 2015, p. 581). Second, mindfulness helps
individuals shift the appraisal of a stressful situation where challenges can be used to prime a
positive state of eustress whereby “individuals experiencing eustress describe the experience
as being focused in a mindful state of challenge, a healthy state of aroused attention on the task,
exhilaration, and being fully present.” (Hargrove et al.,2013, p. 61). This experience of eustress
is also associated with optimal performance and self-reports of flow state in athletes (Jackson

& Marsh, 1996).

Mindfulness may also affect a person’s coping skills when it comes to managing a
stressor post appraisal (Wendling, 2012). For example, mindfulness improves a person’s ability
to cope with stress through the promotion of personal resources. The Conservation of
Resources Theory is a stress theory that suggests personal resources buffer against stress and
enhance resiliency. The Conservation of Resources Theory is based on the principles of
primacy of resource loss and resource investment, which suggests that individuals with more
resources are more likely gain further resources, whilst those lower in resources are more likely
to experience resource loss (Halbesleben et al., 2014). Personal resources promoted through
mindfulness, such as enhanced self-compassion, self-efficacy and self-control, can buffer
negative effects of stress (Hobfall, 1989). Further, mindful individuals are more likely to
choose adaptive coping skills because they are less prone to negative cognitive processes linked
to rumination or catastrophising (Weinstein et al., 2009). Finally, mindfulness influences a

person’s ability to self-regulate their emotions, thoughts and behaviours when under stress by
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helping to build and sustain self-regulatory processes post stressor; thus resulting in enhanced

emotional and behavioural self-regulation post stressor (Baumeister et al., 1998).

Systematic reviews and meta-analyses have shown that mindfulness training can
significantly improve psychological outcomes including reductions in perceived stress, anxiety
and depression (Goyal, Singh, Sibinga, Gould, Rowland-Seymour, Sharma, & Ranasinghe,
2014; Khoury, Fortin, Masse, Therien, Bouchard, & Hofmann 2013; Sedlmeier, Schwarz,
Zimmermann, Haarig, Jaeger, & Kunze, 2012). A meta-analysis and systematic review by
Goyal et al. (2014) analysed and reviewed 47 randomised clinical trials investigating the role
of mindfulness meditation programs. The findings demonstrated moderate evidence for the role
of mindfulness meditation programs in decreasing anxiety, and evidence for a relationship
between mindfulness meditation programs and stress; however, this evidence was considered
insignificant. It is important to note that the reviewed studies were with populations with mental
or physical health problems. Further, many of the reviewed interventions ran for less than eight
weeks. Longer term trials may show greater improvements in stress as the benefits of
meditation are usually observed through regular practice over time (Goyal et al., 2014). The
need for longer interventions and more consistent meditation practice may be especially
relevant for athlete populations, as evidence has suggested that long term meditators
demonstrate greater benefits than non-meditators and that long term meditation practice
changes the brain structurally and functionally (Lazar, et al., 2005; Hernandez et al., 2016;
Vettesse et al., 2009). These benefits are associated with enhanced dispositional mindfulness
(Holzel et al., 2011) and emotional regulation (Lykins & Baer, 2009; Taren et al., 2013). An
additional meta-analysis by Khoury et al. (2013) evaluated the efficacy of 209 mindfulness-
based programs. The results suggested that mindfulness is an effective treatment for a variety
of psychological problems, and is especially effective for reducing anxiety, depression, and

stress.

The potential role of stress and affect in the mindfulness burnout relationship has
suggested that mindfulness may assist with the management of negative emotions, thus
helping to regulate symptoms of stress and feelings of negative affect related to burnout
(Brown et al., 2007). Burnout is a stress related symptom (Li et al., 2019), common in high
performance sport (Gustafsson et al., 2015). In support of this, Zhang et al. (2016) assessed

387 elite junior athletes on self-report measures of mindfulness, experiential avoidance, and
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athlete burnout. The results provided cross sectional evidence that experiential avoidance is
mediated the inverse relationship between mindfulness and three dimensions of burnout,
(e.g., physical/emotional exhaustion, devaluation and reduced sense of accomplishment).
These findings suggested that mindfulness is associated with athlete burnout via experiential
avoidance. A case study by Jouper and Gustafsson (2013) found athletes who were burned
out were more likely to engage in maladaptive coping strategies due to increased rumination.
Mindfulness promotes present moment awareness which decreases rumination and may
therefore minimise stress induced burnout (Li et al., 2019; Chyi et al., 2018) Other possible
explanations for the negative relationship between mindfulness and burnout it is that
mindfulness promotes an open and nonjudgmental awareness and attention towards an
athlete’s experiences in the present moment. As such, athletes high in mindfulness are less
prone to critical self-evaluation, rumination on distressing thoughts, and experiential
avoidance coping, which may minimise maladaptive responses to inevitable stressors, and

reduce an athlete’s risk of experiencing emotional distress and burn out (Li et al., 2019).

In further support of the relationship between mindfulness and stress in athletes,
additional studies have demonstrated that mindful athletes experience less perceived stress and
negative affect as well as more positive affect, than less mindful athletes (Gustafsson et al.,
2015). These findings were further supported by a recent systematic review and meta-analysis
by Li et al. (2019) on the effect of MBIs on athlete burnout. The study reviewed a total of 10
controlled and uncontrolled studies of moderate to high research quality that researched
athletes using mindfulness. The results showed that MBIs had positive effects in burnout
prevention, while meta-analytic results indicated a negative association between mindfulness
and burnout through reduced reports of perceived stress. These findings provide further

evidence that athlete burnout is mainly a stress related symptom

It is clear how mindfulness such as present moment awareness (Weinstein et al., 2009)
can have a positive impact on a person's response to stress. It is also clear that a person’s
appraisal of stress plays a vital role in self-regulation under stress (Brown et al., 2003;
Baumeister et al., 1998; Schwanhausser, 2009; Glomb et al., 2011). In the context of MBIs,
present moment awareness may be more helpful than cognitive re-appraisal when it comes to
facilitating adaptive stress responses (Donald et al., 2016). Mindfulness can therefore

positively influence a person’s appraisal of stress (Wendling, 2012) their direct ‘in the moment’
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experience of stress (Donald et al.,2016), and how a person deals with stress under demanding
situations such as that of competitive sport (Gardner & Moore, 2006; Jackson & Marsh, 1996;
Schwanhausser, 2009; Carrancga et al., 2018; Harandi et al., 2017; Carranca et al, 2019; &
Bemier et al., 2009). Therefore, it is important to consider how mindfulness might be helpful

to high performance athletes experiencing high levels of stress.

8. Mindfulness and Psychological Inflexibility

Psychological flexibility is a key mechanism of change in mindfulness and acceptance
based interventions such as ACT (Hayes et al., 2004). The primary focus of ACT is to
develop a person’s psychological flexibility, defined as “contacting the moment more fully as
it is and persisting or changing in behaviour in the service of chosen values.” - (Hayes et al.,
2013, p. 10). Psychological flexibility is about engaging in behaviours that align with a
person's values rather than simply reducing unpleasant internal states through experiential
avoidance. Psychological flexibility and mindfulness are closely related in that both
constructs concern the regulation of how a person contacts and responds to thoughts,
emotions and internal sensations in the present moment (Masuda & Tully, 2012).
Psychological flexibility is a particular imperative in high performance athletes, as athletes
are required to disengage from disruptive stimuli, such as difficult thoughts and emotions in
order to sustain focus on task relevant cues (Johles et al., 2020). Psychological flexibility
promotes better regulation of thoughts, emotions and physical sensations with a present

moment focus on the task at hand, even in stressful situations (Gardner & Moore, 2006).

Psychological flexibility is a multifaceted construct with many dynamic processes that
unfold over time. Such dynamic processes are the result of how a person: “(1) adapts to
fluctuating situational demands, (2) reconfigures mental resources, (3) shifts perspective, and
(4) balances competing desires, needs, and life domains.” - (Kashdan & Rotterburg, 2010, p.
866). This explanation of psychological flexibility focuses on transactions between people and
their environment, rather than focusing on specific internal content. Psychological flexibility
is promoted through six core processes as seen in the ACT Hexaflex Model. These include: “
acceptance (i.e., a willingness to contact unwanted experiences fully), contact with the present
moment (i.e., being in touch and aware of one’s experiences), self as context (i.e., keeping

perspective of oneself within one’s experiences), defusion (i.e., being able to step back from
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unwanted experiences without getting stuck in them), committed action (i.e., maintaining
behaviours that move toward important aspects of life), and values (i.e., staying connected to
the areas of life that are important, giving direction to behaviours).” (Rolffs et al., 2018, p.
458). Mindfulness process within ACT include acceptance, contact with the present moment,
self as context and defusion (Hayes et al., 2006). The opposite of psychological flexibility is
psychological inflexibility, defined as “the rigid dominance of psychological reactions over
chosen values and contingencies in guiding action.” (Bond, Hayes, Baer, Carpenter, Guenole,
Orcutt & Zettle, 2011, p. 678). For the purpose of this study, we will now be referring to
psychological inflexibility throughout.

Experiential avoidance is a key characteristic of psychological inflexibility and means
a person attempts to alter the intensity or frequency of unwanted internal experiences to avoid
the experience of such experiences (Roemer & Orsillo, 2002). Experiential avoidance can be
thought of as a strategy to provide a person experiencing heightened negative affect a means
of short-term emotion regulation. This can lead to a type of short-term gratification, making
experiential avoidance a reinforced coping mechanism. In this state, a person learns that
avoidance strategies will reduce negative affect for a short time, despite longer term detriments
(Gardner & Moore, 2006; Johles et al., 2020). Experiential avoidance in athletes occurs when
an athlete’s behaviour serves to reduce personal discomfort, and focuses on and is driven by
internal experiences such as that of fluctuating emotions, rather than on a willingness to
experience internal experiences in order to regulate attention from internal experiences to the
task at hand (Henrikson et al., 2019). The opposite of experiential avoidance is experiential
acceptance, which is a willingness to experience internal events in pursuit of personal values.
In many MBIs, experiential acceptance is a core process when it comes to enhancing
mindfulness and decreasing psychological inflexibility (Hayes et al., 2004; Ciarrochi et al.,
2010).

Psychologically inflexible individuals are likely to automatically react from mental
schemas which involve inaccurate judgements and maladaptive behaviour to situations which
require a more mindful response (Glomb et al., 2011). Mental schemas can influence how a
person experiences a certain situation, and this is supported by the Relational Framework
Theory of Language which suggests that the building blocks of human language and higher

cognition are related to a person's ability to create bidirectional associations between thoughts,
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objects and events. The Relational Framework Theory is a guiding principle of ACT, which
uses mindfulness and acceptance to help individuals become less psychologically inflexible,
and it reduces the tendency to make maladaptive associations between words (e.g., thoughts)

and events that may prevent a person from valued action and optimal behaviour (Wendling,

2012).

The aim of mindfulness and acceptance in the context of ACT (Hayes et al., 2004) and
Mindfulness Acceptance Commitment Therapy (Gardner, 2009) is to change how a person
relates to unwanted thoughts, emotions and sensations where thoughts may imply a threat based
on past experiences. A person’s ability to become mindfully aware of, accept and defuse from
threatening thoughts allows for values driven behaviour, further decreasing psychological
inflexibility (Luoma et al., 2008, p. 24 - 39). This process of reducing psychological
inflexibility can be explained by the Transactional Model of Stress which postulates a person’s
experience of stress is determined by the interaction between a person’s appraisal of a stressful

situation and the situation itself (Eatough, 2015).

A reduction in psychological inflexibility is promoted through a number of dynamic
processes, including mechanisms of mindfulness such as contact with the present moment,
defusion and acceptance (Rolffs et al., 2018). In ACT (Ciarrochi et al., 2010) and Mindfulness
Acceptance Commitment Therapy (Gross et al.,2018), mindfulness techniques geared towards
reducing psychological inflexibility include mindfulness psychoeducation, the use metaphors
to train concepts like cognitive defusion, and experiential exercises such as meditation - all of
which aim to help a person act in alignment with their values rather than react from their
emotions (Kaufman et al., 2005). Mindfulness meditation is used in many MBIs to reduce
psychological inflexibility (Ciarrochi et al., 2010). Mindfulness Acceptance Commitment
Therapy (Josefsson et al., 2019), Mindfulness-Based Stress Reduction (Kaufman et al., 2018)
and Mindfulness Based Cognitive Behavioural Therapy (Scott-Hamilton & Schutte, 2016)
encourage regular meditation practice. For example, Mindfulness Acceptance Commitment
Therapy promotes meditation by asking individuals to "guide their attention on a chosen object
or event (focused attention meditation), or the monitoring of awareness itself, without selecting,
judging or focusing on any particular object (open-monitoring meditation) or on developing
love and compassion for themselves and others (loving-kindness meditation).” (Henrikson et

al., 2019, p. 8). Informal mindfulness practice of nonjudgemental present moment awareness
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is also encouraged during day-to-day activities through mindful eating, connecting with others

and playing sport (Rolffs et al, 2018).

Studies have highlighted a negative relationship between mindfulness and
psychological inflexibility. One study evaluated the potential efficacy of a novel adjunctive
mobile app designed to enhance the acquisition, strengthening, and generalisation of ACT
skills with a group of participants suffering from depression and/or anxiety. Participants were
instructed to use the ACT Daily Mobile App, which included guided mindfulness meditations
once a day over two weeks. Pre- to post- intervention self-report measures suggested a negative
relationship between the use of the ACT Daily Mobile App and psychological inflexibility
(Levin et al., 2017). Another study investigated whether mindfulness and psychological
inflexibility uniquely and separately accounted for variability in psychological distress in a
non-clinical sample of university students. Results from this study indicated that psychological
inflexibility and mindfulness were negatively related, and further revealed a negative
relationship between mindfulness and depression, anxiety, and general psychological distress

(Masuda & Tully, 2012).

Studies investigating the relationship between mindfulness and psychological
inflexibility in athlete populations have also surfaced. A case study applied Mindfulness
Acceptance Commitment Therapy to an adolescent competitive springboard diver over nine
individual sessions. Self-report measures assessed experiential acceptance and psychological
inflexibility via the Action and Acceptance Questionnaire (AAQ-2). The results suggested a
significant increase in experiential acceptance and decrease in psychological inflexibility pre-
to post- intervention (Schwanhausser, 2009). Carranga et al., (2019) randomly assigned elite
soccer players to a 9-week Mindfulness Based Program for Elite Soccer Athletes or a control
intervention. Athletes who participated in the mindfulness program reported decreased
psychological inflexibility from pre to post intervention. Participants who reported low

psychological inflexibility also reported greater levels of performance.

Gross et al. (2018) investigated the effectiveness of Mindfulness Acceptance
Commitment Therapy compared to PST on mental health and sports performance with a
women’s division III NCAA basketball team. The Mindfulness Acceptance Commitment

Therapy approach to performance enhancement is based upon the notion that reducing anxiety
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and negative thoughts while increasing confidence does not necessarily result in optimal
performance; instead, performance outcomes are associated with reduced psychological
inflexibility, influenced by the ability to remain nonjudgmentally present with one’s internal
experiences, while persisting with the task at hand and in alignment with one’s values,
regardless of internal discomfort. Athletes were randomly assigned to a Mindfulness
Acceptance Commitment Therapy or PST intervention group which consisted of a seven-week
long program. Self-report measures were taken pre and post intervention. Findings suggested
that participants in the Mindfulness Acceptance Commitment Therapy group reported
decreased psychological inflexibility in comparison to the PST group. Furthermore, decreases
in psychological inflexibility coincided with decreases in psychological distress at a one month
follow up. Results also indicated that participants in the Mindfulness Acceptance Commitment
Therapy group reported increased overall sports performance from pre- to post- intervention.
Findings of decreased psychological inflexibility suggested that mindfulness and Mindfulness
Acceptance Commitment Therapy, in particular, are effective in simultaneously enhancing
athletic performance and reducing perceived levels of stress through mechanisms of

psychological flexibility.

Evidence, although limited, has indicated a negative relationship between mindfulness
and psychological inflexibility in athlete populations (Gross et al., 2018; Carrnaca et al.,
2019; Levin et al., 2017; Schwanhausser, 2009). Studies have suggested a negative
relationship between mindfulness and psychological inflexibility in nonclinical college
students (Masuda & Tully, 2012), clinical populations (Levin et al., 2012) and athletes
(Schwanhausser, 2009; Carranga et al., 2019; Gross et al., 201 ) and a positive relationship
between decreased psychological inflexibility and athlete performance (Carranga et al., 2019;
Gross., et al, 2018). Decreased psychological inflexibility has specific benefits, especially
when it comes to promoting adaptive behaviour in stressful situations (Glomb et al., 2011).
Being an important mechanism targeted by many mindfulness based interventions,
psychological inflexibility should be considered when investigating the effects of

mindfulness on athlete populations.
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9. Mindfulness and Dispositional Mindfulness

Mindfulness practice refers to applied methods through which mindfulness is fostered
and is intentional. A way a person can practice mindfulness is through meditation (Gross et
al., 2018). Dispositional mindfulness is the tendency to be mindful in everyday life, when
mindfulness becomes more trait-like, rather than an intended practice (Birrer et al., 2012).
For the purpose of this study, dispositional mindfulness will be defined as “a temporary more
or less stable state or trait, and the tendency to act mindfully in everyday life” (Birrer et at., p.

239, 2012).

Meditation is one way to practice mindfulness more formally, and it has been shown to
enhance dispositional mindfulness whereby “formal mindfulness practice with bare attention,
the intention to self-regulate, and a nonjudgmental and accepting attitude will enhance the
disposition to act with more attention and a nonjudgmental attitude” (Birrer et al., 2012 p. 5).
Informal mindfulness practice such as intentional participation in routine everyday activities
with greater present moment awareness and a nonjudgmental, accepting attitude, also increases
dispositional mindfulness (Carmody & Baer, 2008). Enhanced dispositional mindfulness
encourages individuals to become more aware and accepting of their experiences. This allows
athletes to experience an array of thoughts and emotions without letting such thoughts and
emotions impair their ability to focus on the task at hand and to optimally execute task-relevant

skills when required (Bishop et al., 2004).

There have been mixed findings about the relationship between mindfulness
interventions and dispositional mindfulness. A randomised controlled trial by Gross et al.
(2018) investigated the effectiveness of Mindfulness Acceptance Commitment Therapy
compared to PST for the mental health and sports performance of female collegiate athletes.
The results showed that the Mindfulness Acceptance Commitment Therapy group obtained
significantly greater improvements in emotional regulation and decreased psychological
inflexibility compared to the PST group. However, there were no differences in dispositional
mindfulness between and within groups pre- to pos-t intervention. This an important finding to
consider as the authors suggested that the lack of changes in dispositional mindfulness over
time may have been due to the mindfulness program not putting enough focus into promoting

the formal mindfulness meditation practice component of the program, while at the same time
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excluding mindfulness monitoring forms throughout the intervention, which had been
suggested as part of the Mindfulness Acceptance Commitment course outline. Suggestions
have been made for future studies to further investigate whether an intervention with more of
an intensive focus on formal and regular between meditation sessions would influence

dispositional mindfulness over time.

Other studies have shown more promising results. Evidence has shown that changes in
cortical grey matter structure in multiple brain regions are greater in experienced meditators
compared to non-meditators and that such changes are related to improved mindfulness over
time (Lazar et al., 2005; Hernandez et al., 2016). Lazar et al. (2005) found that brain areas
associated with attention, interoception and sensory processes were thicker in grey matter in
participants with extensive meditation experience compared to controls. A similar study by
Hernéandez et al. (2016) found that formal meditation practice resulted in changes in the brain
structure over time, with long term meditators showing larger grey matter volume in certain
areas of the brain compared to non-meditators. Increased grey matter volume were recorded in
areas of the brain associated with sustained attention, self-control, emotional regulation,
compassion and interoceptive perception. Similar findings were observed in a longitudinal
study by Holzel et al. (2011) who investigated pre- and post- changes in grey matter
concentration with a control group of 17 healthy non-meditative participants and 16 healthy
meditative participants during a Mindfulness Based Stress Reduction intervention. Results
indicated changes in grey matter concentration in brain regions responsible for learning and
memory processes, emotion regulation, self-referential processing, and perspective taking in
participants in the Mindfulness Based Stress Reduction group. It was also found that those
participants who displayed structural brain changes in response to mindfulness also reported
greater mindfulness scores over time, specifically in sub scales related to acting with
awareness, nonjudging, describing and nonreactivity. Changes in dispositional mindfulness as
a result of structural changes in the brain were observed by Taren et al. (2013) who took a
sample of 155 healthy adults and assessed participants on their level of dispositional
mindfulness followed by structural MRI images. The results found that higher levels of
dispositional mindfulness correlated with decreased grey matter volume in the amygdala. This
finding suggested a clear relationship between mindfulness practice, structural changes in the
brain, dispositional mindfulness and emotion regulation, which may explain why mindful

individuals are better able to regulate emotions.
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Other studies have shown a relationship between mindfulness practice and dispositional
mindfulness with athletes. One study explored the effects of a Mindful Sport Performance
Enhancement program on 25 recreational long distance runners who were randomly assigned
to either a four week mindfulness intervention which included formal and informal meditation
practice, or to a waitlist control group. Results indicated that the Mindful Sport Performance
Enhancement group showed significant improvements in dispositional mindfulness from pre-
to post- intervention compared to the control group, especially in subscales related to awareness
(De Petrillo et al., 2009). Goodman et al.,(2014) conducted a randomized control pilot study
with a men’s division I athletic team. The results found that those who participated in a five-
week modified version of Mindfulness Acceptance Commitment Therapy, which included
regular formal meditation practice in combination with mindfulness psychoeducation, showed
improved self-report scores of dispositional mindfulness as well as reduced perceived stress
pre- and post- intervention. Another randomised control trial, by Hasker (2010), assessed the
effectiveness of the Berlin Mindfulness-based Training for Athletes compared to PST. Forty-
six participants were randomly assigned to a control group or a mindfulness group. Participants
in the mindfulness group were subject to mindfulness psychoeducation as well as formal within
session meditation practice and were encouraged to also meditate daily between sessions.
Findings suggested that athletes in the mindfulness group showed significant improvements in
dispositional mindfulness compared to those in the control group. The above studies have
demonstrated that MBIs, particularly those that prescribe psychoeducation and meditation, may
offer a uniquely effective means for increasing dispositional mindfulness in athletes (Hasker,

2010; Goodman et al., 2014; De Petrillo et al., 2009).

Josefsson et al., (2019) examined the mediating effects of emotion regulation and sport-
specific dispositional mindfulness on self-rated athletic training performance following a
Mindfulness Acceptance Commitment Therapy intervention compared to a PST control group.
It was found that the Mindfulness Acceptance Commitment Therapy intervention influenced
self-rated athletic training performance through changes in dispositional mindfulness and
emotion regulation. Further, the Mindfulness Acceptance Commitment Therapy group showed
greater posttest improvements in athletic mindfulness, emotion regulation abilities, and
perceived performance compared to the PST group. It was concluded that dispositional
mindfulness serves as important mechanisms of change in Mindfulness Acceptance

Commitment Therapy, and that Mindfulness Acceptance Commitment Therapy is more
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effective than PST when it comes to regulating emotions, enhancing sport specific mindfulness
and performance. One explanation for the positive relationship between dispositional
mindfulness and performance is that dispositional mindfulness helps athletes become less
susceptible to task irrelevant distractions. Task irrelevant distractions may include being overly
focused on unwanted thoughts and emotions, rather than directing attention towards task
relevant stimuli and enacting values driven behaviour in service of performance goals (Giges
& Reid, 2016). Dispositional mindfulness may therefore be especially important for high-
performance athletes when it comes to performing under high pressure, stressful situations

(Chambers et al., 2009).

The above studies have indicated a relationship between mindfulness and dispositional
mindfulness in athletes. Possible mechanisms of change associated with mindfulness practice
that seem to improve dispositional mindfulness include an increase in bare attention,
experiential acceptance, values clarification, self-regulation, negative emotion regulation,
clarity about one’s internal life, psychological flexibility and less rumination (Birrer et al.,
2012). Mindfulness practice has been shown to have positive effects on brain structure (Taren
al.,2013; Taren et al., 2013; Holzel et al., 2011; Lazar et al., 2005; Courtemanche et al., 2010;
Herméndez et al., 2016), with associated improvements in dispositional mindfulness (Holzel
et al., 2011). Greater dispositional mindfulness has been associated with less task irrelevant
distractions and greater performance (Giges & Reid, 2016), reduced perceived stress
(Goodman et al., 2014) and improved emotion regulation and performance (Josefsson et al.,
2019) in athletes. When investigating the role of mindfulness with high performance athletes,
it is therefore important to consider the how mindfulness influences athletes’ dispositional

mindfulness.

10. Mindfulness and Self-Compassion

Self-compassion is experienced when a person is able to disidentify with their thoughts and
emotions and instead, create a mental space to promote loving kindness towards oneself
(Mosewich et al., 2013). Self-compassion is defined as “being touched by and open to one’s
suffering, not avoiding or disconnecting from it, generating the desire to alleviate one’s
suffering and to heal oneself with kindness. Self-compassion also involves offering

nonjudgmental understanding to one’s pain, inadequacies and failures, so that one’s
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experience is seen as part of the larger human experience.” (Schoenefeld & Webb, 2013, pp.
3). Self-compassion is made up of three main components including, 1) self-kindness (the
ability to treat oneself with care rather than harsh self-judgment), 2) common humanity
(recognising that imperfection is a shared aspect of the human experience rather than feeling
isolated by one’s failures) and 3) mindfulness (holding one’s experience in balanced

perspective rather than exaggerating the dramatic storyline of suffering) (Raes et al., 2011).

Mindfulness makes a direct contribution to self-compassion, including the development
of self-kindness and common humanity. Key aspects of mindfulness including nonjudgmental
present moment awareness, experiential acceptance and cognitive defusion of internal
experiences foster self-understanding and less self-criticism, which directly enhance self-
compassion. In addition, mindfulness associated with acceptance of all internal processes as a
shared human experience, counters feelings of separateness from the rest of humanity, thus
enhancing feelings of interconnectedness (Levin et al., 2018). Not only does mindfulness
promote self-compassion, but self-compassion promotes mindfulness. Increased self-kindness
and a sense of commonality with all of humanity lessens the intensity of negative internal
experiences, fostering a balanced sense of awareness and acceptance of thoughts and emotions
where a person is able “to neither run away from nor run away with the feelings” (Neff, 2003,
p- 89). Self-compassion also requires that individuals do not avoid or repress unpleasant
thoughts and emotions, and that they acknowledge and feel compassion for their experience
(Birnie et al., 2010). This is similar to the process of experiential acceptance, a key mechanism
of mindfulness and many mindfulness and acceptance-based interventions such as ACT
(Schwabach et al., 2019), Mindfulness Acceptance Commitment Therapy (Josefsson et al.,
2019) and Mindfulness Based Cognitive Behavioural Therapy (Cayuon et al.,2018 p.31). Both
acceptance and mindfulness are core processes of self-compassion whereby, “a certain degree
of mindfulness is needed to allow enough mental distance from one’s negative experiences that

feelings of self-kindness and common humanity can arise.” (Neff, 2003, p. 89).

A positive relationship between mindfulness and self-compassion has been supported
by research. Taylor et al. (2014) conducted a single blind randomised control trial with
university students to examine the efficacy of an eight-week self-help version of Mindfulness
Based Cognitive Behavioural Therapy. Participants engaged in a mindfulness-based home

practice two to three times a week, which included regular meditation practice. At post
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intervention follow ups, students reported significant improvements in self-reports of
satisfaction with life, mindfulness and self-compassion with medium to large effect sizes.
These improvements were maintained in a ten week follow up. It was concluded that
mindfulness and self-compassion are important mechanisms of change in Mindfulness Based
Cognitive Behavioural Therapy. Orzech et al. (2009) examined the role of intensive
mindfulness training on changes in day-to-day experiential processing, psychological
symptoms, resilience, and wellbeing in two groups of community adults. The study found that
intensive formal mindfulness meditation training was significantly related to increases in trait
mindfulness in comparison to pre and post training wait list controls, and that greater
meditation experience was associated with improvements in dispositional mindfulness and

acceptance, and also self-compassion.

Research in neuropsychology has indicated a link between compassion, neural
reactivity and meditation. Preliminary data has suggested that the modulation of reactivity by
compassion is mirrored at a neural level in more experienced meditators. Participants from this
study were instructed to mindfully meditate on compassion by thinking of someone they loved
and to let their mind be consumed by feelings of altruistic love (wishing wellbeing) or of
compassion (wishing freedom from suffering) toward these people. Participants were then
instructed to bring themselves into a neutral non-meditative state without specific cognitive
content, and with a lack of present moment awareness. Participants were instructed to cycle
through meditative and non-meditative states while being exposed to auditory emotional
triggering sounds (positive, negative and neutral) during MRI. Findings confirmed that
compassion enhanced emotional and somatosensory brain representations of others emotions
and that this effect was modulated by the level of meditation expertise. Expert meditators
showed an increase in heart rate as well as greater pattern activation in the insular context
compared to novice meditators, but only during compassion states (Lutz et al., 2009). It was
concluded that compassion was strongly tied with meditation and meditation experience.
Although this study examined compassion rather than self-compassion, Neff (2003)
highlighted the close link between compassion and self-compassion whereby “compassion
involves being touched by the suffering of others, opening one’s awareness to others pain and
not avoiding or disconnecting from it, so that feelings of kindness toward others and the desire
to alleviate their suffering can emerge”, (Neff, 2003, p. 86). Self-compassion is therefore

similar to compassion when it comes to an having an open awareness and acceptance of self or
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others pain and suffering by not avoiding or disconnecting from it. These findings provide
promising evidence on the positive effects of mindfulness meditation and compassion at both

an emotional, physiological and neural level (Lutz et al., 2009).

Self-compassion contradicts the often harshly critical and overly evaluative tendencies
of athletes, but has recently gained attention in sport due to its potential in aiding adaptive
coping mechanisms under the grueling demands of competitive sport, and helping athletes
achieve their performance potential while fostering enhanced wellbeing (Mosewich et al.,
2019) A pilot study by Carranca et al. (2019). explored the effects of a Mindfulness Based
Soccer Program on athlete’s self-compassion, mindfulness, and psychological flexibility.
Results indicated an increase in self-compassion from pre- to post- intervention. Changes in
self-compassion demonstrated a statistically significant change from pre- to post- intervention,
and had the largest effect size out of all constructs in the study. The results further demonstrated
that self-compassion is positively related to adaptive psychological characteristics such as
mindfulness, enhanced awareness and flow, and inversely related to maladaptive psychological
characteristics such as avoidance coping. Mosewich et al. (2019) investigated the effects of a
self-compassion intervention on negative cognitive states and self-compassion in a group of
female university athletes. Athletes who self-identified as being self-critical were randomly
assigned to a self-compassion intervention or an attention control group. The self-compassion
intervention consisted of a psychoeducation session and writing components completed over
seven days. The mindfulness component of the self-compassion intervention required
participants to describe their experience of a negative event in the sport in an objective and
unemotional manner promoting awareness, experiential acceptance and defusion without over-
identification with the past experience. Although the self-compassion intervention was not
specifically founded on meditation, it did include mindfulness through mindful writing and
concepts related to acceptance and objective awareness of internal processes. The findings
indicated that the self-compassion intervention was effective in managing self-criticism,
rumination, and concern over mistakes. These findings indicated that self-compassion is a
potential coping resource for female athletes dealing with negative events in sport, and that

self-compassion can be achieved through mindfulness.

Another study investigated how female athletes with high self-compassion perceived

they became self-compassionate. The findings highlighted three main themes contributing to
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the development of self-compassion: learning from others, gaining self-awareness and learning
form parents. Mindfulness was a sub theme throughout the three themes. For example, parents
taught participants skills when it came to developing awareness of one’s thoughts and feelings.
Participants reported learning from past experiences by being aware of what did and did not
serve their performance and wellbeing, as well as learning not to overidentify with difficult
experiences. These were all interpreted as characteristics of mindfulness (Ingstrup et al.,2017).
Further, self-awareness was one of the three major themes of self-compassion; and enhanced
self-awareness is also a key construct related to mindfulness (Brown & Ryan, 2003). Self-
compassion also minimises perceived stress in athletes. One study with female university
athletes demonstrated self-compassion as playing a direct and indirect role in the stress process
of competitive female athletes. The authors concluded that self-compassion significantly
predicted higher control appraisals and lower threat appraisals, which explained the adaptive

coping tendencies of athletes high in self-compassion (Mosewich et al., 2019).

Studies have surfaced demonstrating a positive relationship between mindfulness and
self-compassion in both non athlete (Taylor et al., 2014; Orzech et al., 2009; Lutz et al., 2009;)
and athlete populations (Mosewich et al., 2019; Carranca et al., 2019). It has been suggested
that the development of both mindfulness and self-compassion has the potential to help athletes
better manage their expectations, standards and decisions when it comes to balancing wellbeing
and performance outcomes (Mosewich et al.,2013). Because mindfulness and self-compassion
go hand in hand (Neff, 2003), when investigating the effects of mindfulness with athlete

populations, it is important to consider changes in self-compassion in response to mindfulness.

11. Mindfulness Smartphone Applications

Smartphone applications offer an interesting object of study when it comes to exploring the
relationship between mindfulness and associated psychological outcomes, including
perceived stress. Smartphone ownership is increasing at a rapid rate. In 2016, 77% of
Americans reported owning a smartphone compared to only 35% in 2011 (Tsetsi & Smith,
2017). Mindfulness and meditation have also become one of the most popular practices for
supporting wellbeing and managing stress with over 18 million people practicing some form
of meditation in the United States of America (Anasori, Bayighomog, & Tanova, 2019). The

use of smartphone applications as a means to learn and practice meditation is also becoming
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more popular. In 2017, Apple named the meditation app ‘Calm’ its smartphone application of
the year, while reports showed meditation applications to be the top trending applications in
the Apple app store. Between 2012 and 2018, internet searches for “meditation app”
increased significantly, exceeding searches for “meditation book™, and were close in number
for searches containing the words, “meditation centre”, suggesting the interest in learning
meditation via a smartphone application was growing, rivalling interest in learning meditation
via person-to-person (Littlefair et al., 2018). In support of the popularity of mindfulness
smartphone applications, research has indicated smartphones as being the preferred method

of contact for many young people (Flett et al., 2020).

One possible explanation for the popularity of meditation smartphone apps when it
comes to supporting a person’s wellbeing in countries like the United States is the western
individual-oriented culture, which has a tendency to view wellness as a significant part of
individual achievement. A person’s wellbeing is thought of as a reflection of moral character,
daily habits and personal success, while distress is primarily viewed as individual failure.
Therefore, the responsibility for a person’s health and wellness is perceived to fall upon the
individual (Saint Arnault, 2009). With chronic stress on the rise (van Kraaij et al., 2020) and a
culture of self-help seeking individuals (Saint Arnault, 2009), it seems useful to further explore
how mindfulness and meditation smartphone applications can be used as a tool for assisting
people who experience high levels of stress. Because athletes are especially vulnerable to high
stress (Dehghani et al., 2018) and are very aware of the detrimental effects that stress may pose
on their performance outcomes (Furrer et al., 2015), smartphone meditation applications may
be of particular use to athletes when it comes to managing the inevitable stressors that go hand

in hand with competitive sport.

Mindfulness has been shown to have beneficial effects in numerous areas; however
most MBIs are quite time consuming, often running for at least four and sometimes up to ten
weeks with rigorous coursework, including in person attendance. This makes it difficult for
users to commit and fully engage in mindfulness practice while balancing other life
commitments (Hendricks et al., 2019). For example, the most popular MBI is Mindfulness
Based Stress Reduction which calls for an eight-week commitment to the program with weekly
two-hour sessions, including homework assignments of roughly 45 minutes per day, six days

a week (Shapiro et al., 2008). Likewise, athletes participating in Mindfulness Acceptance
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Commitment Therapy are required to attend eight one-hour sessions over eight weeks, with
inbetween session course work and daily mindfulness meditation practice (Josefsson et al.,
2019). Such interventions are time-consuming for busy athletes, especially when balancing full

time training with other sport and life commitments (Rist & Pearce, 2017).

Challenges associated with the required time commitments of popular MBIs have been
demonstrated in the workplace. For example, one study delivered an eight-week Mindfulness
Based Stress Reduction course with healthcare professionals. Results indicated that 44% of the
mindfulness group dropped out due to lack of time and increased responsibility (Shapiro et al.,
2011). In the workplace, such limitations have led to a change in mindfulness teaching methods
from face-to-face interventions to web-based platforms and the use of smartphone applications

(Hendrick et al., 2020).

As a result of the mindfulness effectively decreasing perceived stress (Mohammed et
al., 2018; Norouzi et al., 2020; Gross et al., 2014; Goodman et al., 2014) and increasing
performance outcomes (Biihlmayer et al., 2017; Gross et al., 2018; Schwanhausser, 2009;
Josefsson et al., 2019), it is no wonder mindfulness has become a popular approach for
managing athletes’ stress (Biihlmayer et al., 2017). Yet low attendance rates in lengthy

traditional face-to-face MBIs remains an issue (Shapiro et al., 2008).

Mindfulness delivered via smartphone applications may offer a convenient, low cost,
flexible, anonymous and standardised alternative or complementary means of mindfulness
training, thus mitigating some of the difficulties experienced by busy individuals trying to
participate and benefit from lengthy face to face MBIs (Rist & Pearce, 2017). Furthermore, the
preference for digital psychotherapeutic interventions is increasing with a greater preference
for online mental health interventions and lower preference for face-to-face therapy (Renn et
al., 2019). This calls for a better understanding of how smartphone applications delivering
mindfulness and meditation can be used to support athletes who may be experiencing high

levels of stress.

Studies have been published on the effects of meditation smartphone applications with
non-athlete populations, particularly medical staff and students. Wylde et al. (2017) measured

the effects of a traditionally delivered mindfulness intervention compared with a smartphone
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delivered mindfulness intervention with a group of novice nurses. Participants in the
smartphone group reported increased compassion, satisfaction, and decreased burnout as well
as significantly greater increases in facets of mindfulness (“acting with awareness” and “non-
reactivity to inner experience”) compared to the traditionally delivered mindfulness group.
Results confirmed that smartphone delivered mindfulness interventions may offer greater
benefits than traditionally delivered mindfulness interventions when it comes to coping with
burn out and stress in nurses. It is possible that smartphone interventions promote meditation
being integrated into daily life, at work and at home, by focusing on acting with awareness and
non-reactivity to inner experience. Traditionally delivered mindfulness interventions, on the
other hand, tend to focus on in-session meditation. Although participants in the traditionally
delivered mindfulness intervention group were encouraged to practice between sessions, they
may have had difficulty embodying mindfulness skills without the support of a teacher at home.
In this sense, smartphone applications may foster less dependency on a mindfulness and
meditation teacher or therapist, thus encouraging more intrinsic motivation when it comes to

regular practice.

Bowen and Kurz (2012) highlighted the importance of between session practice through
the use of smartphone apps for improving participants development of mindfulness skills and
associated benefits. Between session practice over the course of an eight-week MBI was
predictive of mindfulness at post intervention, while client-rated therapeutic alliance was a
significant predictor at the two month follow up. This study has highlighted the importance of
between session practice, and a study by Wylde et al. (2017) has highlighted the benefit of

smartphone applications for encouraging between session practice.

A recent pilot study conducted by Wen et al. (2017) ran a quasi-experimental design to
investigate the feasibility of using the Headspace mindfulness app to benefit medical residents’
mindfulness and wellbeing. Participants used the app on a self-guided basis for four weeks.
Pre- to post- intervention measures demonstrated a significant increase in mindfulness and
positive affect over time. Increased use of the app was significantly associated with increased
frequency of self-reported dispositional mindfulness outside app usage and in day-to-day life.
Although the studies of Wylde et al. (2017) and Wen et al. (2017) were not with athletes, they
are still relevant in that they highlighted both the convenience and benefits of mindfulness

smartphone applications with populations who may be susceptible to high stress and time poor.
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Similar to athletes, doctors are also vulnerable to burnout, with medical residents reporting
significant levels of burnout across specialties, associated with a negative effect on
performance in terms of patient care, as well as individual wellbeing (Kang et al., 2013). In
addition, medical students, like athletes, have limited personal time due to busy schedules,
making it challenging to commit to time consuming wellness interventions. Burnout is also one
of the more prominent issues related to perceived stress in athletes (Chyi et al., 2018). The
above findings have suggested that regular access to smartphone applications may encourage
busy individuals to practice mindfulness more frequently, thus leading to more positive

outcomes (Wen et al., 2017; Wylde et al., 2017).

Additional studies have shown the effectiveness of mindfulness and meditation apps
with healthy populations. A large scale randomised control study by van Emmerik et al.
(2017) evaluated the immediate and long-term effects of a mindfulness-based meditation app
with a total of 383 participants who were randomly assigned to either a mindfulness group or
a waitlist control group for a five-week mindfulness program delivered by a smartphone
application. The mindfulness group was a self-help intervention which included forty
mindfulness audio exercises delivered via a smartphone app. Results of the study showed
large significant increases in mindfulness after eight weeks, and small to medium effects on
all five individual facets (observing, describing, acting with awareness, non-judging, and
non-reactivity). The self-help mindfulness-based meditation app was associated with
significant improvements in general psychiatric symptoms and moderate increases in quality

of life; improvements were maintained at the three months follow up.

Additional studies have shown that the use of mindfulness apps decreases perceived
stress. Huberty et al. (2019) conducted a randomised control trial with 88 stressed college
students to test the initial efficacy and sustained effects of an eight-week mindfulness
meditation mobile app called ‘Calm’, and compared results to a waitlist control group on
measures of stress, mindfulness, and self-compassion. The results indicated significant
differences between the intervention and control groups in all outcomes including decreased
stress and increased mindfulness and self-compassion. These changes were maintained at a
12 week follow up, with moderate to large effect sizes. The size of change in reduced
perceived stress was greater in the intervention group than in the control group at post

intervention and follow up. This study also demonstrated significant improvements with large
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effects in mindfulness scores and self-compassion in the meditation app group compared to

the control group.

In another study, Flett et al. (2019) conducted a randomised control trial with 208
undergraduate students assigned to two experiential meditation phone app groups or a control
group. Participants were randomly assigned to two meditation groups and were asked to
meditate for ten minutes a day over forty days using two different mindfulness apps known as
Head Space and Smiling Mind; both apps taught participants focused attention guided
meditations (e.g., focused attention to body parts through a body scan, internal sensations
including thoughts and emotions, breathe and mindful eating). The results found that both of
the mindfulness meditation app users reported greater improvements in several mental health
outcomes compared to the placebo control group, including resilience, mindfulness, college
adjustment and depressive symtpoms. However, the improvements varied by app and
frequency of meditation activity whereby app use during the 30-day period significantly
moderated the effect of the meditation on changes in depressive symptoms, anxiety, college
adjustment, and mindfulness where those who used the app more frequently reported greater

benefits.

Most notably, both groups reported a small but significant reduction in depressive
symptoms. Students who used the app more frequently during the 30 day intervention showed
the greatest benefits in terms of mindfulness, college adjustment, depressive symptoms and
anxiety. Interestingly, participants in the Smiling Mind app condition reported immediate but
not sustained improvements in resilience while participants in the Head Space reported
delayed improvements small in resilience after 30 days of using the app. Participants using
Head Space app reported a small increase in mindfulness whereas Smiling Mind app users
did not. In addition, poor app adherence and a high drop out rates were an issue within the
first 30 days of the intervention. One possible explanation for small effect sizes across both
meditation conditions and low app adherence is that neither apps included psychoeducation.
Both apps started with introductory short guided meditations but did not educate participants
on key benefits and definitions of mechanisms of mindfulness. Research has suggested
psychoeducation can be helpful for increasing participants engagement with apps (Hendricks

et al., 2019; Scott-Hamilton et al., 2016).
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Studies applying mindfulness and meditation apps to athletes are still quite limited;
only two studies have been found that investigated the usefulness of mindfulness apps with
athletes. Carranca et al. (2019) explored the impact of an eight-week Mindfulness Based Soccer
Program with elite soccer players. The study used traditionally delivered in person mindfulness
training with meditation smartphone apps for regular between session assignments. The study
also implemented psychoeducation one week before the intervention commencement to ensure
clarity of delivery. The results suggested that the Mindfulness Based Soccer Program was
effective in enhancing elite soccer performance, self-compassion, psychological flexibility,
mindfulness and flow state. Although the mindfulness program was predominantly delivered
in person, smartphone applications complemented in session training and may have enhanced
positive effects via between session practice. The effectiveness of mindfulness apps in this
study cannot be determined as the relationship between the use of mindfulness apps and
psychological outcomes was not directly measured. However, this study showed that apps can

be used to compliment in person MBI intervention with athlete populations.

One other study using mindfulness apps with athletes showed fewer promising results.
Rist and Pearce (2017) explored whether two popular mindfulness smartphone apps
(Headspace and Cognifit) would improve athlete engagement in mental training programs with
forty-six professional Australian rules male football players. Players were assessed pre- and
post- a four-week mindfulness program on engagement, sleep, resilience, flow state,
determination, and overall wellbeing. Findings suggested that neither of the mindfulness
smartphone applications improved compliance with mental training programs, or significantly
improved outcomes in the professional athlete environment. However, this study should not be
ruled out. Instead, study limitations must be considered for future research. First, engagement
in app participation throughout the study significantly decreased over the four weeks with a
38% drop out rate in the Headspace group, a 43% drop out in the Cognifit group and a 42%
drop out in the control group. Future research should consider ways to increase participant
engagement in MBIs using smartphone applications. The author highlighted the importance for
elite athletes to have a clear structure to help them complete daily tasks associated with being
a professional athlete. It may be that mindfulness smartphone apps could have a positive impact
if they were more structurally integrated into the sports teams’ training regime. Top
professional basketball teams have demonstrated how mindfulness can be successfully

integrated into demanding training regimes where mindfulness has been a key part of LA
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Lakers and Chicago Bulls training since the early 1990’s, during which both teams obtained
multiple world titles (Kaufman et al., 2009; Riskin, 2002). Moving forward, to encourage
participant engagement, coaching staff and practitioners implementing MBIs using smartphone
applications should consider delivering psychoeducation, addressing the benefits of
mindfulness and meditation in relation to improved psychological functioning and performance

outcomes (Carranca et al., 2019; Scott-Hamilton et al., 2016).

The convenience, accessibility, and popularity of mobile phone applications makes
them a useful tool when it comes to delivering MBIs to populations who may be time poor and
who may not have the resources to participant in a private or group in-person interventions
(Hendrick et al., 2020). Accessibility to meditation via a smartphone application may be
especially helpful to high performance athletes when it comes to balancing mental skills
practice with meditation, training, competition and other life commitments (Rist & Pearce,
2017). Based on research that has demonstrated that mindfulness and meditation app usage
may reduce burnout (Wylde et al., 2017) and perceived stress (Huberty et al., 2019; Flett et al.,
2019), high performance athletes experiencing high levels of stress may particularly benefit

from using smart phone meditation applications.

12. Psychoeducation

Psychoeducation in combination with meditation practice via smartphone applications
may give participants a better understanding of how to meditate and the benefits associated
with meditation, thus motivating app users to engage with meditation apps more consistently
over time (Hendricks et al., 2019). Psychoeducation is a key component of many of popular
MBIs including Mindfulness Acceptance Committment Therapy (Josefsson et al., 2019),
Mindfulness Based Cognitive Behavioural Therapy (Gu et al., 2018), Mindfulness Based
Stress Reductions (Norouzi et al., 2020) and Acceptance Commitment Therapy (Hayes et al.,
2004). For example, module one of the Mindfulness Acceptance Commitment Therapy
includes a psychoeducation session to establish an effective working alliance and to connect
theoretical rationale of the Mindfulness Acceptance Commitment approach with athletes’

experiences and hopes (Josefsson et al., 2019).
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The need for psychoeducation in MBIs has been demonstrated in research. A qualitative
study explored how members of a Division I varsity women'’s soccer team experienced a six-
week mindfulness meditation training for a sport program. During post mindfulness meditation
training interviews, athletes reported enhanced ability to accept difficult experiences whilst
experiencing a more adaptive relationship with their emotions, both on and off the field.
Enhanced mindfulness, awareness, and acceptance of emotional experiences were attributed
directly to the mindfulness training. Interestingly, in a post intervention follow up interview,
participants reported challenges in struggling with the prescribed between session meditation
practice due to the lack of understanding of how meditation related to soccer. Interviewee
recommendations highlighted the need for future interventions to run psychoeducation to
educate participants on mindfulness, including benefits and personal relevance of mindfulness
practice in relation to their sport, and to avoid confusion and increase participant engagement
(Baltzell et al.,2014). A mindfulness study with a group of cyclists suggested that low attrition
rates in an eight-week face to- ace mindfulness intervention may have been due to regular
contact with the facilitator. Athletes in the mindfulness group became more open to meditation
after the facilitator helped make the connection between meditation techniques and the
applicability to their sport through psychoeducation (Scott-Hamilton et al., 2016). Both of these
studies are indicative of the importance of some form of psychoeducation for enhancing

engagement with meditation practice.

Most studies highlighting importance of mindfulness psychoeducation have been
published with non-athlete populations, but are nonetheless relevant. A longitudinal case study
by Hendricks et al. (2019) measured levels of dispositional mindfulness and perceived stress
in participants who attended a mindfulness psychoeducation session before using the app
against those who did not attend psychoeducation. Advisors who participated in the
psychoeducation session significantly increased usage of the 10% Happier phone app; this
indicated the importance of initial education on participant’s usage of the app. Similar results
were found in a randomised control trial investigating whether a mindfulness meditation
program delivered via a smartphone application could improve psychological wellbeing,
reduce job strain and reduce ambulatory blood pressure (a physiological sign of stress) during
the workday of participants from pharmaceutical firms and high tech companies. Participants
were randomised into a waitlist control group or intervention group. The intervention group

attended a one hour in person introductory psychoeducation talk about meditation delivered
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through several short introductory videos that explained the rationale for mindfulness
meditation and described classic mindfulness techniques. Participants were instructed to
complete one guided meditation per day for eight weeks using the Headspace smartphone app.
Results suggested a significant improvement in wellbeing, perceived stress, job strain, and
perceptions of workplace social support (Bostock et al.,2019). This is a key finding to consider

as it has highlighted the importance of psychoeducation combined with meditation.

Further research may benefit from exploring the effects of psychoeducation alone to
determine if the app would be as effective without psychoeducation. A recent study by Kappen
et al. (2019) assigned participants to an online psychoeducation or mindfulness group to assess
the effects of a short online mindfulness intervention on relationship satisfaction and partner
acceptance. Both conditions included the same psychoeducation material. The
psychoeducation session was aimed at enhancing participants’ understanding of and motivation
to do the assigned exercises while, at the same time, educating participants on the negative
effects associated with automated thought and behavioural patterns. The results indicated that
general relationship satisfaction and partner acceptance increased for both conditions, further
highlighting the benefits of psychoeducation. Interestingly participants in the mindfulness
group with low baseline levels of trait mindfulness, reported more relationship satisfaction than
those low in mindfulness who were in wait list control condition. A possible explanation may
be that in order to benefit from short term mindfulness interventions, people who are not
naturally mindful may need to practice formal mindfulness more than people who are already
mindful. This study has demonstrated the positive effects of psychoeducation, as well as the
benefits of psychoeducation combined with mindfulness training, particularly with participants

low in mindfulness.

Additional research has further demonstrated the usefulness of psychoeducation to
complement MBIs using smartphone apps. A randomised control trial assessed improvements
in stress, affect, and irritability following brief use of a mindfulness-based smartphone
application intervention with 171 meditators. Participants were randomly allocated to an
introductory mindfulness meditation program or to a psychoeducational audiobook control
featuring an introduction to the concepts of mindfulness and meditation. Results showed that
both interventions were effective at reducing stress, but only the mindfulness intervention had

a significant positive impact on irritability, affect, and stress resulting from external pressure
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(Economides et al., 2018). A literature review conducted by Rathbone and Prescott (2017)
reviewed the efficacy, usability, and feasibility of smartphone applications in the form of
mobile health interventions for self-guided care. Findings showed that features of smartphone
applications including regular notifications aimed at psychoeducation are effective when it
came to enhancing physical and mental health outcomes. Further, a review of popular
smartphone application for depression and anxiety found that 52% of the 27 apps reviewed
included some form of psychoeducation, with psychoeducation, mindfulness and meditation
being the most common. This is not surprising considering that psychoeducation is a key

component of most evidence-based mindfulness interventions (Kappen et al., 2019).

Many of the discussed studies have provided evidence that mindfulness interventions
combined with mindfulness psychoeducation can improve psychological outcomes, some of
which are related to stress and wellbeing, with potentially lasting effects (Hendricks et al.,
2019; Bostock et al., 2019; Kappen et al., 2019; Rathbone & Prescott, 2017; Economides et
al., 2018). Psychoeducation in combination with Mindfulness Based Interventions using
smartphone applications may help increase participants' understanding of mindfulness, and
may help associate personally relevant benefits for app usage as a way to increase
engagement and smartphone application use (Gross et al., 2018; Hendricks et al., 2019).
Mindfulness psychoeducation combined with meditation delivered via smartphone
applications should be further investigated to determine whether this combination of
psychoeducation and meditation practice is helpful tool for athletes when it comes to dealing

with stress.

13. Summary

Athletes are at risk of experiencing high levels of stress, often exceeding optimal
levels of performance enhancing eustress (Moen et al., 2016). As a result of high stress,
athletes are at greater risk of developing anxiety, depression (De Francisco et al., 2016) and
burnout (Spiotta et al., 2018), while sporting performance is also likely to suffer (Main &
Grove, 2009; Bali, 2015). PST is popular intervention used to help athletes self-regulate their
behaviour through a shift in mindset (Birrer & Morgan, 2010). However, research has
indicated that PST may not be helpful for athlete performance (Chambless & Hollon, 1998;

Gardner & Moore, 2006), and may produce a number of negative consequences associated
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with an increase in undesired internal experiences (Wilson et al., 2014) and performance
behaviours (Binsch et al., 2009; Wegner et al., 1993). MBIs differ from PST in that they
promote an awareness of and willingness to allow all internal experiences to exist without the
person becoming distracted or impaired by difficult internal experiences (Garnder & Moore;
2007; Gross et al., 2018). MBIs may be an alternative approach for enhancing athletes
performance and wellbeing (Josefsson et al., 2019), and relieving stress in particular
(Hargrove et al., 2013; Furrer et al., 2015; Brown et al., 2007; Gustafsson et al., 2015).
Mindfulness has also been shown to reduce psychological inflexibility (Gross et al., 2018;
Carranca et al., 2019; Levin et al., 2017 & Schwanhausser, 2009), increase dispositional
mindfulness (Goodman et al., 2014; Josefsson et al., 2019; Hasker, 2010) and self-
compassion (Mosewich et al., 2013; Carranca et al., 2019). Effective ways to learn and
practice mindfulness include mindfulness psychoeducation (Baltzell et al., 2014; Scott-
Hamilton et al., 2016) and meditation (Birnie et al., 2010) aimed at giving athletes both the
knowledge and skills to integrate mechanisms of mindfulness into their daily life. Meditation
smartphone applications are a more accessible than in-person interventions for athletes who
may be time poor but willing to engage with and benefit from daily mindfulness practice
(Hendrick et al., 2020). Evidence suggests that MBIs may be more beneficial to athletes than
PST (Hasker, 2010; Gross et al., 2018), so it is important to consider how mindfulness
through the practice of meditation and psychoeducation can benefit high performance athletes

who are experiencing high levels of stress.
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Chapter Three Method

1. Design

This is a single case design (SCD) with four psychometrics to measure perceived stress,
psychological inflexibility, dispositional mindfulness and self-compassion. SCD is used to
enable participants to undergo both experimental and control conditions for the purpose of
comparison within subjects rather than between subjects (Dallery & Raiff, 2014). This type of

design includes baseline measures to compare data from the different stages of the intervention.

A single case design has been chosen to determine whether there is a causal relationship
between the mindfulness intervention and self-reports of perceived stress, dispositional
mindfulness, psychological inflexibility and self-compassion. Using pre-intervention baseline
measures, mid-intervention and post-intervention measures, participants’ scores will be
compared against their scores throughout three phases of the study. This type of design will
lead to the identification of important principles of change related to the applied mindfulness

psychoeducation and meditation intervention.

2. Hypotheses

Using high performance athletes who have high levels of perceived stress, the effect of
mindfulness on self-reports of perceived stress, dispositional mindfulness, psychological
inflexibility and self-compassion will be examined. We predict that at the completion of the

intervention, there will be:

1. Hypothisis one: A reduction in perceived stress.

2. Hypothisis two: A reduction in psychological inflexibility.

3. Hypothisis three: An increase in dispositional mindfulness.

4. Hypothisis four: An increase in self-compassion.

3. Ethics
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Ethics approval was granted by the institution ethics committee (Application
4000022511). Participants were informed of the study with an invitation letter and
information sheet, and those who volunteered to participate in the study were required to
complete the inclusion criteria set of questionnaires. Those who met the set inclusion criteria

were selected for the study and signed a consent form before participation in the study.

4. Participants

a. Recruitment

An invitation email to participate and information sheets were distributed to the head
of athlete performance of Cycling New Zealand, Snow Sports New Zealand, High-Performance
Sport New Zealand and Rowing New Zealand. The email was then forwarded to high-
performance athletes who were over 18 and competing at a national and or international level
in their chosen sport. Participants who wished to participate in the study were invited to directly
contact the primary researcher. Participants who volunteered to participate in the study

underwent further testing for selection based on set inclusion criteria.

Due to challenges around gaining access to carded High Performance Sport New
Zealand athletes, the research invitation was only distributed to a limited number of athletes by
the above method of recruitment. As a result, the number who volunteered to participate in this
study was limited. There was also a limited number of athletes who meet the inclusion criteria.
To account for this, the ethics committee approved recruitment to be extended to high-
performance athletes outside of the above-mentioned sporting bodies. The primary researcher
used a post on social media (Facebook and Instagram) to reach a wider population of high-
performance athletes. Athletes who were interested were required to directly contact the
primary researcher. Volunteers were then required to undergo further testing for selection based
on set inclusion criteria. Those who meet the set inclusion criteria were selected to participate

in the study.

b. Confidentiality

Athletes who wished to participate in the study contacted the primary researcher.

Disclosure of study participation with others (i.e., coaches, managers, teammates, family) was
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at the discretion of the participant. Sporting bodies, including coaches, were not granted access
to participant results. Participants were granted access to a summary of the research findings
on completion of the study on request, but not their individual results. Participant names and

any identifiable information were not published in the final thesis.

c. Inclusion

The initial lower cut off inclusion score of perceived stress was calculated by adding 2
standard deviations to the mean score recorded by Cohen and Williamson’s (1988) validation
study of the PSS-10 with American residents published Spacapan and Oskamp (1988, pp. 31—
64). This made for a lower cut off score of 26 for both male and female participants.
However, gender differences became evident at the beginning of recruitment whereby male
participants were scoring lower on the PSS-10 than females. It was for this reason that the
cutoff score was adjusted. Studies have reported clear differences between male and female
perceived stress scores whereby females on average, report higher levels of perceived stress
compared to males (Spacapan & Oskamp, 1988, pp. 31-64). Further studies have found that
females report more distress, fear-producing and more stressful experiences compared to
males, suggesting that females have a greater tendency to experience negative emotions at a
greater frequency and intensity compared to men (Kelly et al., 2008). We found that the
initial lower cut off score of 26 only suited females who are more likely to report high stress
while excluding males who routinely respond less to interpersonal stressors (Kelly et al.,
2008). It was for this reason that the lower cut off score was re-calculated by adding 2
standard deviations to the female mean score and male mean score obtained from Cohen and
Williamson’s (1988) Perceived Stress Scale validation study (Spacapan & Oskamp, 1988, pp.
31-64). The new lower cut off score to participate in the study was set to 23 for males and 27
for females. The purpose of this study was to examine whether a MBI could be used to help
reduce perceived stress in athlete participants. Rejecting male participants who still had
reasonably high levels of stress but did not necessarily score 26 seemed to contradict the

purpose of the study.

Inclusion to participate in this study was based on the following set inclusion criteria; 1)
the participant must compete at a national and/or international level, 2) participants must be

older than 18 years old, 3) participants must not have a personal relationship with the primary
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researcher and, 4) male participants must score 23 or above on the Perceived Stress Scale (PSS-

10) and female participants must score 27 or above on the Perceived Stress Scale (PSS-10).

d. The participant group

Each of the participants were considered high-performance athletes due to their status
of competing at a national and/or international level in their chosen sport. Specific details
regarding participants name, age and sport cannot be disclosed to preserve anonymity.
However, it can be noted that all participants were between the age of 18 and 25 and were
training full time, although not currently competing due to COVID-19 restrictions at the time

of the study.

Participant one

Participant one was female and scored 27 on her eligibility PSS-10 questionnaire. She was a
member of a New Zealand National Team, competing professionally at a national and

international level for 1 - 2 years and had practiced meditation in the past.

Participant two

Participant two was male and scored 28 on his eligibility PSS-10 questionnaire. He was
not a member of a New Zealand National Team but had been competing at a national level for

3 years and had practiced meditation in the past.

Participant three

Participant three was male and scored 23 on his eligibility PSS-10 questionnaire. He
was not a member of a New Zealand National Team but had been competing at a national level

for the last 1 - 2 years. He had never practiced meditation before.

5. Measures

a. The Perceived Stress Scale (PSS-10)
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The PSS-10 measures the degree to which situations in a person’s life are appraised as
stressful and is aimed to measure self-appraised stress and the frequency of stressful
experiences (i.e., “During the past month, how often have you felt that you were unable to
control the important things in your life?””). The PSS-10 consists of 10 items scored on a 4-
point Likert scale ranging from O (never) and 4 (very often). The PSS-10 aligns with Lazarus
and Folkman’s (1984) Transactional Model of Stress which suggests that a person’s perception
of stress is derived from an imbalance between a person’s appraisal of situational demands and
coping resources (Chiu et al., 2016). The PSS-10 takes less than 5 minutes to complete. PSS-
10 scores are calculated by reverse scoring items 4, 5, 7 and 8 followed by the sum of all items.

Higher scores indicate greater perceived stress.

A validation study of the PSS with a large sample of American residents found that the
10 item 2 factor version of the PSS was a better measuring tool than the original 14 item PSS,
accounting for 48.9% of the variance, with better reliability (Cronbach’s a = .84 ~.86). The
PSS-10 correlated with anxiety, depression and life events which indicated good construct
validity (Spacapan & Oskamp, 1988, pp. 31-64). Validation studies using the PSS with
samples of athletes and non-athletes found that the PSS-10 was a better fit model than the
original PSS and a useful tool in assessing perceived stress in both sport and non-sport settings.
Results across three studies further indicated the PSS-10 had good internal consistency and
significant test re-test reliability (r = .66, r = .55). Measurement invariance across athletes and
non-athletes positively correlated with athletes’ life stress and burnout, and negatively
correlated with coping self-efficacy. These findings demonstrated appropriate construct
validity and good internal consistency for the 2 factor PSS-10 with Cronbach’s alpha of -.81

for perceived stress and .71 for counter stress (Chiu et al., 2016).

b. Acceptance and Action Questionnaire (AAQ-I1I)

The Acceptance and Action Questionnaire I (AAQ II) is one of the most widely used
assessments designed to evaluate the extent to which an individual exhibits experiential
avoidance and psychological inflexibility (Hayes et al., 2006). The AAQ-II is derived from an
earlier version of the AAQ, known as the AAQ-I. There are a number of versions of the AAQ-
I including 9 item and 16 item versions. However, an early validation study of the AAQ-I

showed poor internal consistency with an alpha coefficient of a just satisfactory .70, and test
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ret est reliability at .64 over four months. The AAQ-I also presented unnecessary item
complexity in the wording of each item, making comprehension difficult for individuals who
lacked experience in ACT or CBT. The AAQ-II was developed to resolve these problems and

be a more stable and psychometrically sound instrument (Bond et a.., 2009).

The AAQ-II is a one factor measure of psychological inflexibility measuring
subcomponents of the ACT Hexaflex model including experiential acceptance, cognitive
defusion, contact with the present moment, self as context, values committed behaviour and
committed action. AAQ-II can be used in settings where time is limited, in a way that is
comprehendible to all individuals and can be used in a variety of settings ranging from
organisational, performance and clinical settings (Hayes et al., 2013). The AAQ-II consists of
7 negatively worded items, for example, “worries get in the way of my success” and “my
painful experiences and memories make it difficult for me to live a life that I would value.”.
The items are presented on a 7-point Likert scale ranging from 1 as “never true”, 4 as
“sometimes true” and 7 as “always true”. The SCS-SF score is calculated by adding the sum
of the seven items, negative items were reverse coded. Higher scores indicate greater levels

of psychological inflexibility.

A validation study by Hayes et al. (2013) examined the psychometric properties of the AAQ-
IT over three studies across six samples with a total of 2,816 participants. The validation study
provided promising evidence for adequate structure, reliability, and validity of the AAQ-II.
Findings showed good construct validity and internal consistency with a mean alpha coefficient
across the six samples of .84. Three and twelve month test retest reliability was .81 and .79.
Findings further indicated that the AAQ-II was associated with variables theoretically tied to
higher levels of psychological inflexibility, where high levels of psychological inflexibility

correlated with depression, anxiety, stress, and overall psychological distress.

c. Mindfulness Attention Awareness Scale (MAAS)

The Mindfulness Attention Awareness Scale (MAAS) is a one-dimensional scale
measuring dispositional mindfulness levels, focusing on the presence or absence of attention
to, and awareness of what is occurring in the present moment. This is based on the premise that

present centred attention and awareness is foundational to mindfulness (Brown & Ryan,2004).
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The MAAS is a 15-item questionnaire that measures the frequency of mindful states in
everyday life, using general and situation specific statements such as, “I find myself doing
things without paying attention” and “I tend not to notice feelings of physical tension or
discomfort until they grab my attention.” (Carlson & Brown, 2005). Responses are given on a
6-point scale, ranging from one (almost always) to six (rarely), with higher scores representing
greater dispositional mindfulness. The MAAS was written for ages 10 — 11, making it easy to
comprehend and therefore useful for a variety of populations and age groups. MAAS scores
are calculated as the mean of participants responses across all 15 items; higher scores indicate

greater levels of dispositional mindfulness (Brown & Ryan 2003).

There have been multiple studies that have demonstrated the validity for the MAAS. A
confirmatory factor analysis of the MAAS with university students (n=727) demonstrated
strong internal consistency and reliability (a=0.89) (MacKillop & Anderson, 2007) with no
were no gender differences in mindfulness as measured by MAAS. A correlational study by
Brown and Ryan (2003) ran a exploratory factor analysis of the MAAS using a sample of
university students (N = 327). The results revealed a Cronbach’s alpha of .82 suggesting good
reliability. The findings also showed that mindfulness is a distinct form of awareness and
attention and is associated with a number of wellbeing indicators. Further, the results from the
study demonstrated incremental validity in uniquely predicting greater self-awareness and

psychological wellbeing above similar constructs in adult samples.

d. Self-Compassion Scale Short Form (SCS-SF)

The original Self-Compassion Scale (SCS) is a 26-item scale measuring six
components of self-compassion. The Self-Compassion Scale Short Form (SCS-SF) is a
shortened version of the SCS scale and was developed to create a measure of self-compassion
that was less time constraining for users and a more economical alternative to the long form
SCS (Raes et al.,2011). The SCS SF is a 12-item scale used to measure self-compassion; items
are rated on a five-point response scale ranging from 1 (almost never) to 5 (almost always).
The SCS-SF assesses six components of self-compassion (e.g., “When I'm going through a
very hard time, I give myself the caring and tenderness I need”), self-judgment (e.g., “I'm
disapproving and judgmental about my own flaws and inadequacies™), and common humanity

(e.g., “I try to see my failings as part of the human condition.”, isolation (e.g., “When I fail at

84



something that’s important to me, I tend to feel alone in my failure”), mindfulness (e.g., “When
something upsets me I try to keep my emotions in balance”), and over-identification (e.g.,
When I'm feeling down I tend to obsess and fixate on everything that’s wrong”). The total score
is calculated by reversing the score of negative subscale items, calculating the score sum of the
12 items and computing the total mean; higher scores indicate greater self-compassion (Raes

etal.,2011).

Evidence for the validity of the SCS has shown good construct validity and test-re-test
reliability. A correlational study with undergraduate students showed high levels of self-
compassion were linked to psychological wellbeing (Neff, 2003). Validation studies of SCS-
SF with three large samples of university students showed good internal consistency with
Cronbach’s alpha of 0.86 in all samples as well as almost perfect correlation with the original
SCS (r 2 0.97 all samples). Cronbach’s alphas for subscales of the SCS-SF ranged from 0.54
to 0.75. The authors recommended using the SCS if information about subscales is crucial,
otherwise, the findings demonstrated the SCS-SF as a reliable and valid alternative to the SCS,

particularly when assessing overall self-compassion scores (Raes et al., 2011).

6. Study Protocol

The study consisted of three repeated baseline measures, two mid intervention measures
and four post-intervention measures. The mindfulness psychoeducation component of the
study was a 25-minute pre-recorded video delivering education around mindfulness and
associated benefits as well as information on the meditation smartphone application to be used.
The psychoeducation session was delivered the day before the start of the meditation

component of the intervention.

The meditation component of the intervention marked day one of the intervention and
started one day after psychoeducation session. The meditation component of the study was
delivered via a smartphone application called ‘1 Giant Mind - Learn to Meditate’. The app
consisted of 12 days of learning to meditate followed by a 30-day challenge where participants
were encouraged to practice meditation once a day, every day for a total of 42 days. Due to a
mistake in data collection, the intervention went for a total of 30 days as opposed to 42 days.

As such, participants participated in 12 days of learning to meditate, followed by 18 days of
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meditation. It is important to note that during the 12 days of learning, participants were still
meditating once a day. As such, the meditation component of intervention included a total of

30 days of meditation. A methodology flow diagram can be referred to in Appendix L.

a. Baseline

Baseline measures were repeated weekly for a minimum of three weeks to minimise
deviating values. A baseline is a period in which target behaviours are observed repeatedly and
is necessary period for SCD. Baseline measures demonstrate the stability of self-reports before
the intervention so that the effects of the intervention can be evaluated against the natural
occurrence of behaviour or in this case, self-reported of perceived stress, psychological
inflexbility, dispositional mindfulness and self-compassion pre-intervention. Baseline periods
allow a researcher to address and measure changes after the intervention. A stable baseline
pattern must be present to assess whether the intervention is responsible for any changes in the
self-report after initiation of the intervention. If the baseline pattern is not stable, reported
changes may be less compelling because self-reports were already changing during the baseline

period (Gallo et al., 2013).

In this study, baseline testing occurred once a week for three or more weeks before
intervention onset. Participants were required to fill out the Perceived Stress Scale (PSS-10),
Acceptance and Action Questionnaire (AAQ-II), Mindfulness Attention Awareness Scale
(MAAS) and Self-Compassion Scale Short Form (SCS-SF) every seven days for at least three
weeks. In some cases, participants were required to fill out an additional week or two of
baseline testing to achieve a stable baseline pattern. Once a stable baseline pattern was

established, participants were able to begin the mindfulness intervention.

b. Mid intervention testing

Participants were required to fill out the PSS-10, MAAS, AAQ-II and SCS-SF on day
14 and day 28 of the intervention. These were administered to test for any changes that occurred

during the intervention.

c. Post intervention testing
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After the intervention, each participant completed the PSS-10, MAAS, AAQ-II and
SCS-SF once a week for three weeks to assess the effectiveness of the intervention. Participants
were informed via email on day 30 that the intervention period was complete, and that if they
wished to keep using meditation app then they could do so. The first week of post-intervention

testing was administered five days following the end of the intervention (day 35).

d. Post intervention follow-up survey

Once post-intervention testing results were collected, participants were asked to fill out
a survey to assess their use of the meditation app, perceived helpfulness and challenges of the
intervention, and to see if participants would continue to use meditation. A copy of the follow

up survey can be viewed in Appendix J.

7. Mindfulness Psychoeducation and Meditation Intervention

The intervention consisted of one mindfulness psychoeducation session delivered via
video followed by thirty days of meditation using the 1 Giant Mind — Learn to Meditate
smartphone application. Mindfulness psychoeducation was used based on evidence which has
suggested that psychoeducation improves athletes’ understanding of and engagement with
MBIs (Baltzell et al., 2014; Scott-Hamilton et al., 2016). Research has indicated smartphone
meditation based applications to be helpful when it comes to decreasing stress (Huberty et al.,
2019; Flettet al.,2019), enhancing dispositional mindfulness (Wen et al.,2017), and promoting
regular mindfulness and meditation engagement and practice in populations who may be time

poor (Hendrick et al., 2020).

a. Mindfulness Psychoeducation

Participants were emailed a 25-minute-long video Mindfulness Psychoeducation video
that was conducted and recorded by the primary researcher. The structure of the video was
adapted from Gardner and Moore’s (2007) Mindfulness Acceptance Commitment Therapy
psychoeducation module one. The content delivered via the video was evidence based and
aimed to educate participants on the science and mechanisms of mindfulness and meditation,
on the specific benefits related to individual well-being and performance outcomes, and to

introduce the 1 Giant Mind meditation app and reiterate the study procedure. This use of
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psychoeducation is based on evidence that has suggested psychoeducation may aid athlete
adherence to MBIs, particularly when it comes to at home meditation practice (Hendricks et
al., 2019; Scott-Hamilton et al., 2016). The information in the psychoeducation video was
delivered in layman’s terms so participants could fully comprehend the content of the video.

The full transcript of the video is given in Appendix K.

b. The 1 Giant Mind — Learn to Meditate smartphone application

The meditation component of the mindfulness intervention was administered using ‘1
Giant Mind - Learn to Meditate’ smartphone application. The 1 Giant Mind Technique is an
Automated Self-Transcending meditative technique that uses an sound without meaning in the
form of a mantra to trigger the mind to settle into quitter levels of thought until it achieves a
state of consciousness where thought it not the centre of attention. Although deep, this type of
meditation is a simple, effortless technique that allows the mind to effortlessly transcend into

a state of restful alertness (Travis & Parim, 2017).

The 1 Giant Mind — Learn to Meditate phone application was selected for this study for
a number of reasons. First, the 1 Giant Mind technique is an Automated Self-Transcending
technique. Although there have been no published studies on the effects of the 1 Giant Mind
application, evidence has suggested that Automated Self-Transcending techniques such as
Transcendental Meditation, are effective at reducing anxiety (Orme-Johnson & Barnes, 2014)

and stress (Travis et al., 2009; Dillbeck & Orme-Johnson, 1987).

Second, Transcendental Meditation is unique to other meditative techniques in that is
elicits EEG alpha wave coherence and brain integration (Travis & Shear, 2010) whereby
Transcendental Meditators have shown greater brain coherence and alpha wave activity than
non-meditators (Travis et al. 2009). The benefits of enhanced brain have been demonstrated in
studies with athletes who have shown greater brain coherence than non-elite athletes. This was
associated with enhanced habituation to stress, peak performance, self-development and moral
reasoning. Brain coherence has correlated with a greater emotional stability, moral reasoning

and decreased anxiety (Harung et al., 2009).
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Third, the 1 Giant Mind application was used based on its effortless, easy technique. A
majority of published studies using meditation applications have used applications which
promote Task Focused Meditation (e.g., Headspace and Calm) (Wen et al., 2017; Bostock et
al., 2019; Huberty et al., 2019; Flett et al., 2019). Task Focused meditative techniques require
more mental effort than Automated Self-Transcendental Meditative techniques and can

therefore be challenging for novice meditators (Lutz et al., 2009; Lumma et al., 2015).

Finally, there are many studies on the effects of Task Focused Meditative phone
applications but there have been no studies on Automated Self Transcendental meditative
techniques using phone applications. It was therefore of interest to investigate how Automated
Self Transcending meditative phone application could be helpful to high performance athletes

experiencing high levels of stress.

Following the mindfulness psychoeducation session, participants started twelve days of
learning to meditate using the 1 Giant Mind phone application. This included practicing
meditation for fifteen minutes every day. This was followed by eighteen days of practicing
meditation as part of a 30-day challenge, which gave participants the option to meditate daily
for ten, fifteen or twenty minutes. The intervention was originally supposed to run for 42 days,

but due to a mistake in data collection, the app intervention was concluded at 30 days.

The 1 Giant Mind app gave participants the option to complete the twelve days of
learning in three hours over one day or a few days. However, participants were instructed to
complete one lesson once a day over twelve days. Each of the twelve steps was fifteen
minutes duration and scaffolded upon what was learned in the previous step. Each step
included educating participants on core components of the 1 Giant Mind meditation
technique such as processes of awareness and acceptance. This procedure further reinforced
the importance of psychoeducation when it comes to engaging with and benefiting from
meditation interventions (Baer et al., 2019). Included in the 12 days of learning was 10 to 20
minutes of meditation per day. At the end of the twelve-steps, participants had learned a

meditation technique to practice anywhere at any time with or without guidance.

For the thirty-day challenge, participants were given the option of using their preferred

variable timer, whereby participants could choose to meditate with male or female guidance,
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with music or in silence, and with options ranging from ten, fifteen and twenty minutes. The 1
Giant Mind app included easy to follow introduction videos as well as access to a 'review your
experience' video tutorial library aimed to deepen participants' knowledge of the 1 Giant Mind
meditation technique. The app included a journal to keep track of meditation experiences as
well as reminder tools to help participants stick with their meditation practice. The app also
gave participants access to articles and videos aimed at deepening participants' understanding
of their meditation practice and associated benefits. Participants’ use of these additional

components were optional.

Participants used the app for a total of thirty days, and they were encouraged to meditate
once a day. The participants could choose when they meditated and if they meditated for ten,
fifteen, or twenty minutes. Participants were contacted by the primary researcher via text once
a week to encourage daily practice and to answer any questions or concerns around their

involvement in the study.

8. Data analysis

Individual data were graphed using Microsoft Excel and then analysed using visual
analysis. Trend lines were added to assist in describing the data set. Individual data were
graphed using Line graphs and Brinley plots to show changes in perceived stress, psychology
inflexibility, dispositional mindfulness and self-compassion from baseline to mid and post-
intervention. Brinley plots are useful for detecting any changes because of interventions,
especially with a small sample, as in the current study. Baseline scores were plotted on the x-
axis and post-intervention scores were plotted on the y-axis. If scores were maintained post-
intervention the data points would lie close to the 45° line. An increase in scores was shown
by data points lying above the 45° line, a decrease in scores were shown by data points lying

below the 45° line (Brinley, 1965).

Percentage of Nonoverlapping Data (PND) statistic was calculated to measure the effect
size (Scruggs, Mastropieri, & Casto, 1987). The PND statistic is the percentage of post-
intervention data that is more extreme than the single most extreme point of data at baseline
(Scruggs et al., 1987). In this study, the single most extreme data point at baseline testing was

each participant’s lowest baseline perceived stress (PSS-10) and psychological inflexibility
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(AAQ-II score, and highest dispositional mindfulness (MAAS) and self-compassion (SCS-SF)
score. The PND statistic represents the proportion of observations that exceed any changes
during baseline testing (Scruggs et al., 1987). To calculate the PND statistic, the most extreme
point of the baseline data was identified. The number of points that fell above the line were
counted, divided by the total number of assessment points and multiplied by 100. This captured
the percentage of data points that were not overlapping the extreme baseline data point. PND
scores below 50% suggested the intervention was ineffective, scores between 50% and 70%
suggested moderate effectiveness of the intervention, scores between 70% and 90% suggested
the intervention was effective, and scores over 90% suggested that the intervention very

effective (Scruggs & Mastropieri, 1998).

The Standardised Mean Difference (SMD) for each participant was also calculated to
measure individual effect size. The SMD expresses the size of the intervention effect for each
participant across all four measures and was calculated using the following formula (Faraone,

2008; Higgins & Green, 2011).

individual post u — individual baseline u
SMD =

individual baseline ox

In addition to analysing individual data, data was analysed at a group-level to provide
further insight into intervention outcomes. Self-report measures were further analysed using
Standard Mean Difference All (SMDall) to test the efficacy of the intervention on perceived
stress, psychological inflexibility, dispositional mindfulness, and self-compassion at a group
level. The SMDall is an effect size calculation of all baseline and intervention data points
(Olive & Smith, 2005). To calculate SMDall, the mean intervention and post-intervention
score is subtracted from the mean baseline and then divided by the standard deviation of

baseline.

overall post u — overall baseline u

SMDall = overall baseline ox
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For measures of stress and psychological inflexibility, a negative SMD and SMDall
number represented superiority of the intervention over baseline measures as the PSS-10 and
AAQ-II scale is negatively orientated. Improvements were associated with lower scores in
PSS-10 and AAQ-II measures, where SMD and SMDall < O indicated the degree to which the
intervention was more effective. For measures of mindfulness and self-compassion, a positive
number represented the superiority of the intervention over baseline measures as the MAAS
and SCS-SF scale is positively orientated. Improvements were associated with higher scores in
MAAS and SCS-SF measures, and SMD and SMDall > 0 indicated the degree to which the
intervention was more effective. The guideline used for interpreting the magnitude of SMD
and SMDall statistics suggested that a small effect = 0.2, medium effective = 0.5 and large
effective = 0.8 (Faraone, 2008).
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Chapter Four Results

Key information emerged in regard to the effect of the current studies mindfulness
psychoeducation and meditation intervention to decrease stress. Baseline and post-intervention
results reported changes in (1) perceived stress, (2) dispositional mindfulness, (3) self-
compassion and, (4) psychological inflexibility. Each of these areas are discussed in the

sections below alongside graphs and tables displaying the appropriate data.

1. Effects of the Intervention on Perceived Stress (PSS-10)

Changes in individual perceived stress scores following the three stages of the
intervention are displayed in Figure 5. The data is presented in the way that intervention stage
one to three on the graph’s x-axis for P1 and P2 corresponds to baseline testing once a week
for three weeks. Intervention stage one to five on the graph’s x-axis for P3 corresponds to
baseline testing once a week for five weeks. Intervention stage four and five on the graph’s x-
axis for P1 and P2 corresponds to mid intervention testing at week two and week four of the
intervention. Intervention stage six and seven on the graph’s x-axis for P3 corresponds to mid
intervention testing at week two and week four of the intervention. Intervention stage six to
eight on the graph’s x-axis for P1 and P2 corresponds to post intervention testing once a week
for three weeks following the end of the thirty-day intervention. Intervention stage eight to ten
on the graph’s x-axis for P3 corresponds to post intervention testing once a week for three

weeks following the end of the thirty-day intervention.

Based on visual interpretation of the data of Figure 5, it appears that P1 and P2
maintained stable baseline perceived stress scores over the three weeks. P3 was required to
take an additional two weeks of baseline testing due to a large decrease in perceived scores
from weeks one to week three of baseline testing. P3’s baseline perceived scores stabilised over
weeks three to week five of baseline testing. There was a decrease in individual perceived stress
scores from baseline to mid intervention and a slight increase in individual perceived scores
from mid intervention to post intervention for all three participants. Mean post intervention

perceived scores remained lower than mean baseline perceived scores for all three participants.
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Figure 5

Perceived stress (PSS-10) scores for all three participants calculated at baseline, mid and

post intervention testing.
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P3
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Note. Participant three was required to take an additional two weeks of baseline
testing due to a large decrease in Perceived Stress scores from week two to week three. This
was as to maintain stable baseline scores for the purpose of within subject comparison in

scores from baseline to post-intervention.

All three participants showed reductions in their mean perceived stress scores from
baseline to post intervention as can be seen below in Table 1, suggesting an overall decrease
of perceived stress throughout the intervention. Percentage of Nonoverlapping Data (PND)
were calculated to determine effect size. The PND statistics presented in Table 1 indicate a
decrease in perceived stress across all three participants. The effect of the intervention was
considered very effective for decreasing perceived stress for P1 (PND = 100%) and effective
for P2 (PND = 80%), and P3 (PND = 80%). Individual Standardised Mean Difference (SMD)
is also displayed in Table 1 to determine individual effect size. The intervention showed a
large effect size for all three participants as denoted by the large SMD values. SMD for P1 =
6.15,P2 =-2.94, and P3 =-0.93. The SMDall statistic is also displayed on Table 1 and
suggests that the intervention had a large effect at a group level (SMDall = - 0.93).
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Table 1

Individual Perceived Stress (PSS-10) scores for all three participants from baseline, mid and
post intervention testing with calculated Standardised Mean Difference (SMD), Standardised
Mean Difference All (SMDall) and Percentage of Non-overlapping Data (PND) statistics.

Participants

P1 P2 P3

Baseline 30 23 28
28 30 22

27 28 13

13

16

Mid 17 23 11
17 16 12

Post 20 19 12
23 21 11

19 15 16
PND 100% 80% 80%
SMD -6.15 2.94 0.93

SMDall -0.93
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Displayed in Figure 6 is a Brinley plot comparing each participant’s mean PSS-10
score at baseline and post intervention phases. Each of the three participants mean perceived
stress scores from baseline and post intervention testing sit below the line of no change which
has been used to compare pre and post intervention data (Blambied, 2017). This indicates a

sustained decrease in perceived stress scores throughout the study.

Figure 6.

Brinley plot comparing participants mean perceived stress (PSS-10) scores from baseline to

post intervention testing.
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2. Effects of the Intervention of Psychological Inflexibility (AAQ-II)

Changes in individual psychological inflexibility scores following the three stages of
the intervention are displayed in Figure 7. The data is presented in the way that intervention
stage one to three on the graph’s x-axis for P1 and P2 corresponds to baseline testing once a
week for three weeks. Intervention stage one to five on the graph’s x-axis for P3 corresponds
to baseline testing once a week for five weeks. Intervention stage four and five on the graph’s

x-axis for P1 and P2 corresponds to mid intervention testing at week two and week four of the
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intervention. Intervention stage six and seven on the graph’s x-axis for P3 corresponds to mid
intervention testing at week two and week four of the intervention. Intervention stage six to
eight on the graph’s x-axis for P1 and P2 corresponds to post intervention testing once a week
for three weeks following the end of the thirty-day intervention. Intervention stage eight to ten
on the graph’s x-axis for P3 corresponds to post intervention testing once a week for three

weeks following the end of the thirty-day intervention.

Based on the visual interpretation of the data, it appears that all three participants
maintained stable baseline AAQ-II scores over the baseline testing period. As seen in Figure
5, there was a decrease in individual psychological inflexibility scores from baseline to mid
intervention for all three participants, and a continued decrease in psychological inflexibility
scores from mid to post intervention for P2 and P3. There was an increase from mid to post

intervention psychological inflexibility scores from P1.
Figure 7

Individual psychological inflexibility scores (AAQ-II) for all three participants calculated at
baseline, mid- and post- intervention testing.
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Note. Participant three was required to take an additional two weeks of baseline
testing due to a large decrease in perceived stress scores from week two to week three. This
was to maintain stable baseline scores for the purpose of within subject comparison in scores

from baseline to post-intervention.
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Individual post intervention psychological inflexibility scores remained lower than
baseline scores for all three participants, as seen in table Table 3. There was an overall
decrease in psychological inflexibility throughout the intervention. Percentage of
Nonoverlapping Data (PND) was calculated to determine effect size. The PND statistics
presented in Table 3 indicate a decrease in psychological inflexibility across all three
participants. The intervention was considered very effective for decreasing psychological
inflexibility where PNS for P1 = 100%; P2 = 100% and and P3 = 100%). Individual
Standardised Mean Difference (SMD) is also displayed on Table 3 to determine individual
effect size. The effect of the intervention was considered very effective for decreasing
psychological inflexibility for P1 (PND = 100%), P2 (PND = 100%) and P3 (PND = 100%).
The intervention showed a large effect size for P2 and P3 as denoted by the large SMD
values; SMD for P2(-1.25) and P3 (-2.69). The intervention showed small effect for P1 as
denoted by the small SMD value P1 (-0.44). The SMDall statistic was also displayed on
Table 3, indicating that the intervention had a large effect at a group level (SMDall = -0.93).
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Table 2

Individual psychological inflexibility (AAQ-II) scores for all three participants from baseline,
mid and post intervention testing with calculated Standardised Mean Difference (SMD),
Standardised Mean Difference All (SMDall) and Percentage of Non-overlapping Data (PND)

statistics.
Participants

P1 P2 P3

Baseline 33 32 22

33 29 25

30 31 21

21

21

Mid 22 28 19

25 24 19

Post 29 22 17

27 23 18

23 25 17
PND 100% 100% 100%
SMD -0.43 -1.25 -2.69

SMDall -0.92
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Displayed in Figure 8 is a Brinley plot comparing each participant’s mean
psychological inflexibility score from baseline to post intervention. The plot indicates
decreased psychological inflexibility for all three participants from baseline to post
intervention. Each of the three participants mean psychological inflexibility scores from
baseline and post intervention testing sit below the line of no change. This indicates a

sustained decrease in psychological inflexibility throughout the study.

Figure 8

Brinley plot comparing participants mean psychological scores (AAQ-II) from baseline to

post intervention testing.
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3. Effects of the Intervention on Dispositional Mindfulness (MAAS)

Changes in individual mindfulness scores following the three stages of the intervention
are displayed in Figure 9. The data is presented in a way in which intervention stage one to
three on the graph’s x-axis for P1 and P2 corresponds to baseline testing once a week for three

weeks. Intervention stage one to five on the graph’s x-axis for P3 corresponds to baseline
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testing once a week for five weeks. Intervention stage four and five on the graph’s x-axis for
P1 and P2 corresponds to mid intervention testing at week two and week four of the
intervention. Intervention stage six and seven on the graph’s x-axis for P3 corresponds to mid
intervention testing at week two and week four of the intervention. Intervention stage six to
eight on the graph’s x-axis for P1 and P2 corresponds to post intervention testing once a week
for three weeks following the end of the thirty-day intervention. Intervention stage eight to ten
on the graph’s x-axis for P3 corresponds to post intervention testing once a week for three

weeks following the end of the thirty-day intervention.

Based on the visual interpretation of the data, it appears that all three participants
maintained stable baseline mindfulness scores over the baseline testing period. As seen in
Figure 9, there was an increase in mean mindfulness scores from baseline to mid intervention
which continued to increase from mid to post intervention for all three participants. Participants
mean post intervention mindfulness scores remained greater than mean baseline scores for all

three participants.
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Figure 9

Dispositional mindfulness (MAAS) scores for all three participants calculated at baseline,

mid and post intervention testing.
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All three participants showed an increase in their mean mindfulness scores from
baseline to post intervention. Mid and post intervention mean mindfulness scores remained
the same for P1, and continued to increase for P2 and P3 can be seen below in Table 2.
Percentage of Nonoverlapping Data (PND) was calculated to determine effect size. The PND
statistics presented in Table 2 indicate an increase in dispositional mindfulness across all
three participants. The effect of the intervention was considered very effective for increasing
dispositional mindfulness for P1 (PND = 100%), P2 (PND = 100%) and P3 (PND = 100%).
Individual Standardised Mean Difference (SMD) is also displayed on Table 2 to determine
individual effect size. The intervention showed a large effect size for all three participants as
denoted by the large SMD values i.e., SMD for P1(2.56); P2(7.73); and P3 (-6.1). The
SMDall statistic was also displayed on Table 2, and suggested that the intervention had a
large effect at a group level (SMDall = 2.6).
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Table 3

Individual Dispositional Mindfulness (MAAS) scores for all three participants from baseline,

mid and post intervention testing with calculated Standardised Mean Difference (SMD),

Standardised Mean Difference All (SMDall) and Percentage of Non-overlapping Data (PND)

statistics.
Participants
P1 P2 P3
Baseline 2.87 2.07 3.13
25 2.53 3
3.27 2.13 32
34
347
Mid 4 3.13 42
3.73 3.87 4
Post 3.73 4.13 4.2
3.87 4.13 4.53
4 427 4.53
PND 100% 100% 100%
SMD 2.6 7.7 6.1
SMDall 2.6
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Displayed in Figure 10 is a Brinley plot comparing each participant’s mean
mindfulness scores at baseline and post intervention testing. The plot indicates increased
dispositional mindfulness for all three participants post intervention. Each of the three
participants mean mindfulness scores from baseline and post intervention testing sit above the
line of no change. This indicates a sustained increase in mindfulness scores throughout the

study.

Figure 10

Brinley plot comparing participants mean dispositional mindfulness scores (MAAS) from

baseline to post intervention testing.
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4. Effects of the Intervention on Self-Compassion (SC-SF)

Changes individual self-compassion scores following the three stages of the
intervention are displayed in Figure 11. The data is presented in the way that intervention stage
one to three on the graph’s x-axis for P1 and P2 corresponds to baseline testing once a week
for three weeks. Intervention stage one to five on graph’s x-axis for P3 corresponds to baseline

testing once a week for five weeks. Intervention stage four and five on the graph’s x-axis for
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P1 and P2 corresponds to mid intervention testing at week two and week four of the
intervention. Intervention stage six and seven on the graph’s x-axis for P3 corresponds to mid
intervention testing at week two and week four of the intervention. Intervention stage six to
eight on the graph’s x-axis for P1 and P2 corresponds to post intervention testing once a week
for three weeks following the end of the thirty-day intervention. Intervention stage eight to ten
on the graph’s x-axis for P3 corresponds to post intervention testing once a week for three

weeks following the end of the thirty-day intervention.

Based on the visual interpretation of the data, it appears that all three participants
maintained stable baseline self-compassion scores over the baseline testing period. As seen in
Figure 11, there was an increase in individual self-compassion scores from baseline to mid
intervention and only a very slight increase in individual self-compassion scores from mid
intervention to post intervention for all three participants. Individual post intervention self-

compassion scores remained greater than baseline SC-SF scores for all three participants.

Figure 11

Individual self-compassion scores (SC-SF) scores for all three participants calculated at

baseline, mid- and post-intervention testing.
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All three participants showed an increase in mean self-compassion scores from

baseline to mid intervention, an increase from mid- to post- intervention testing, and an
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increase from baseline to post intervention, as can be seen in Table 4. There was an overall
increase in self-compassion throughout the intervention. PND was calculated to determine
effect size. The PND statistics presented in Table 4 indicate an increase in self-compassion
across all three participants. The intervention was considered ineffective for reducing self-
compassion in P1 (PND = 20%), very effective for P2 (PND = 100%) and moderately
effective for P3 (PND = 60%). Individual Standardised Mean Difference (SMD) is also
displayed on Table 4 to determine individual effect size. The intervention showed a small
effect size for P1 as denoted by the small SMD value where P1 =0.41, and a large effect size
for P2 and P3 as denoted by the large SMD values where SMD for P2 = 18.62. and P3 =
3.18. The SMDall statistic was also displayed on Table 4, further suggesting that the
intervention had a large effect at a group level (SMDall =0.91).
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Table 4

Individual self-compassion (SC-SF) scores for all three participants from baseline, mid and

post intervention testing with calculated Standardised Mean Difference (SMD), Standardised

Mean Difference All (SMDall) and Percentage of Non-overlapping Data (PND) statistics.

Participants

P1 P2 P3
Baseline 2.67 242 2.67
1.67 25 2.67
1.42 242 2.75
2.83
2.58
Mid 1.83 3.25 3.08
2.5 3.33 25

Post 1.83 3 3
1.92 342 33
2.83 35 2.67
PND 20% 100% 60%
SMD 041 18.62 3.18

SMDall 0.92
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Displayed in Figure 12 is a Brinley plot comparing each participant’s mean self-
compassion score at baseline to post intervention. The plot indicates increased self-
compassion for all three participants post intervention. Each of the three participants mean
self-compassion scores from baseline and post intervention testing sit above the line of no

change. This indicates a sustained increase in self-compassion scores throughout the study.

Figure 12

Brinley plot comparing participants mean self-compassion scores (SC-SF) from baseline to

post intervention testing.
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5. Summary of Results

Baseline to post intervention changes were found across all three participants.
Perceived stress scores decreased for all participants from baseline to post intervention.
Psychological inflexibility scores (AAQ-II) decreased for all participants from baseline to
post intervention. Dispositional mindfulness scores (MAAS) increased for all participants
from baseline to post intervention. Self-compassion (SC-SF) increased for all participants

from baseline to post intervention.
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Chapter Five Discussion

1. General discussion

The purpose of this pilot study was to test whether mindfulness psychoeducation and
meditation using a smartphone application can successfully decrease stress and psychological
inflexibility, while improving dispositional mindfulness and self-compassion in high
performance athletes. This was evaluated via a SCD. The results confirmed all four research
hypotheses. Mindfulness psychoeducation with the 30-day 1 Giant Mind meditation
smartphone application appeared to successfully combat stress in high performance athletes,
decrease psychological inflexibility as well as increase dispositional mindfulness and self-
compassion from baseline to post intervention. This is the first pilot study to measure the
benefits an Automated Self Transcendental meditation technique with the 1 Giant Mind
smartphone application in a population of high performance athletes. The result of the
current pilot study provided promising evidence that mindfulness psychoeducation and
meditation can be helpful to high performance athletes experiencing high levels of stress.
This chapter will provide an in depth exploration of the results of the current pilot study.
Included is a detailed discussion of hypotheses testing and common trends across all four

measures and ends with research limitations and suggestions for future research.

a. Hypothesis one: A Reduction in Perceived Stress

A reduction in perceived stress scores was observed from baseline to post intervention.
This was observed across all three participants, with a large group level effect (SMDall = -
0.93). At an individual level, the intervention was considered very effective for decreasing
stress in P1 (PND = 100%) and effective for P2 (PND = 80%) and P3 (P3 = 80%). These
findings are in line with research which has demonstrated that MBIs can successfully decrease
perceived stress in athletes (Hargrove et al., 2013; Furrer et al., 2015; Brown et al., 2007;
Gustafsson et al., 2015). There were several findings in the perceived stress measure worthy of

discussion.

First, P1 and P2 presented stable baseline scores across the baseline testing period,

while P3 presented a decrease in perceived stress from week one to week three of baseline
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testing (see Figure 5). Due to P3s large reduction in perceived stress during baseline testing,
P3 was required to take an additional two weeks of baseline testing to detect a more stable
baseline pattern for post intervention comparison. A decrease in P3s perceived stress during
baseline is important observation as the inclusion criteria required male participants to have a
perceived stress score of 23 more for the purpose of observing whether the intervention would
reduce perceived stress in stressed participants overtime. P3 qualified for the study with a
perceived stress score of 23. By the time baseline scores were stabilised over the last few weeks,
P3s perceived stress scores were as low as 13, compared to a score of 28 during week one and
22 during week two of baseline testing. This may have influenced within subject comparison
throughout the intervention whereby the intervention may have had a greater effect had P3
maintained stable high perceived stress scores during baseline testing. One possible
explanation for P3s large decrease in perceived stress during the first three weeks of baseline

testing may be due to external influences outside of our control.

During baseline testing, New Zealand had just come out of COVID-19 alert level three
and into alert level two restrictions. A recent study by Frank et al., (2020) reported increased
diagnoses of mental disorders among athletes during the COVID-19 pandemic due to a number
of stressors including lack of access to training facilities. During alert level three, P3 would not
have been able to train, potentially resulting in greater levels of stress compared to alert level
two where P3 was able to return to training. Further evidence supporting the relationship
between COVID-19 restrictions and athletes’ perceived stress has demonstrated significant
increases in athletes perceived stress before and during COVID-19, with medium to large effect
sizes (di Fronso et al.,2020). It is possible that changes in New Zealand COVID-19 regulations
during the baseline testing period effected P3s perceived stress; fewer regulations in alert level
two may explain the sudden reduction in P3’s perceived stress from week two to week three of

baseline testing.

When considering changes observed in P3s perceived stress during baseline testing, it
is worth noting that changes in other dependent variables may have also influenced perceived
stress. Studies have demonstrated a multifaceted relationship between MBI interventions and
perceived stress, with a number of possible moderating variables, such as dispositional
mindfulness (Shapiro et al., 2011), role of attachment style (Cordon et al.,2009) and

personality type (Nykli¢ek & Irrmischer, 2017). Although the intervention had not yet started
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during baseline, it is possible that changes in dispositional mindfulness and other
psychological constructs in response to other life events such as COVID-19 restrictions (di
Fronso et al., 2020), may have influenced P3’s perceived stress during baseline (Shapiro et
al.,2011). Baer et al. (2012) found that changes in mindfulness in response to a MBI
preceded changes in perceived stress suggesting that mindfulness skills may mediate the

relationship between MBI and perceived stress.

Another key finding in for perceived stress is an observed extinction burst. An
extinction burst occurs when a person’s reaction to a stimulus (i.e., meditation) that once
produced positive reinforcements (i.e., decreased stressed) ceases to exist (i.e., no change in
stress, or an increase in stress). This is followed by the initial reaction to the stimulus
presenting again (i.e., decreased stress). Often a person will experience a rapid decrease in
stress in response to certain interventions. After some time, stress may start to increase before
it drops again (Katz & Lattal, 2020; Paredes & Morilak, 2019). This may have been the case
in P1 and P2 who showed a decrease in perceived stress from baseline to mid intervention
testing followed by increase from the second point of mid intervention testing to the first
week of post intervention testing, before reducing again during the last week of post
intervention testing (Figure 5). However, this is only one example of a possible extinction

burst out of a small sample size, making the inference of an extinction burst inconclusive.

One possible explanation for the observed extinction burst may be due to meditation
activity post intervention. It is possible that P2 stopped meditating post intervention and as a
result, stopped benefiting from regular meditation practice which may have led to an increase
in stress from mid to post intervention (Figure 5). The effects of meditation activity post
intervention have been demonstrated by Carmondy and Baer (2008) who suggested that time
spent engaging in home practice of formal meditation exercises was significantly related to
the extent of improvement in most facets of mindfulness, as well as several measures of
wellbeing including perceived stress. In further support of the importance of meditation post
intervention, additional research has demonstrated structural changes in certain brain areas in
regular meditators. Positive changes were found in those who regularly practised meditation
when compared to nonmeditators. Structural changes in participants brain structure were
related to sustained attention, self control, emotional regulation, compassion and

interoceptive perception outside of meditation practice (Lazar, et al., 2005; Hernandez et al.,
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2016; Toneatto et al, 2009). Taken together with the current research findings, it is possible
that meditation activity post intervention may have effected P2s perceived stress; less
meditation activity may explain an observed burst of increased stress from mid to post

intervention testing (Figure 5).

Another possible explanation for the observed improvements during the last week of
post intervention following as seen in P1 and P2 may be due to improved coping
mechanisms. Even if P1 and P2 had stopped meditating post intervention, mindfulness
psychoeducation combined with the meditation intervention likely provided the participants
with valuable coping skills and attentional resources that were potentially maintained without
regular meditation practice post intervention. This is supported by the broaden and build
theory of positive emotions where positive emotions developed through meditation practice
(Jones et al., 2018) may enhance problem solving abilities, broaden attention, and build

resources that are positively reinforced over time (Jones et al., 2019).

In combination with the broaden and build theory, the Transactional Model of Stress
and Coping may also explain improvements in stress observed in P1 and P2 during the last
week of post intervention testing (Figure 5). The Transactional Model of Stress suggests that a
person’s experience of stress is a product of the transaction between a person, including
cognitive appraisal and coping mechanisms, and their environment (Chiu et al., 2016). Due to
the likelihood of them gaining coping resources early on in the intervention, participants
appraisal of stressful events during post intervention testing may have been appraised as a
positive challenge and as something that they could manage. The result would be less perceived
stress (Eatough, 2015). The development of coping skills and positive appraisal of stressful
situations were likely developed through mindfulness psychoeducation in combination with
meditation practice through the promotion of a nonjudgmental and accepting perspective of
their inner experiences and surrounding environment, as well as greater present moment
awareness. Attention to the present moment from a place of experiential acceptance is an
adaptive coping resource that has been shown to help individuals perceive stressful events more
objectively, and refrain from attaching personal significance to such events. The current
intervention may have contributed to the acquisition of adaptive appraisals whereby
participants were less likely to perceive stressful situations as a threat exceeding beyond their

ability to cope (Wendling, 2012). Based on The Broaden and Build Theory and The
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Transactional Model of Stress, it is possible that the development of coping skills throughout
the intervention can explain the observed decrease in stress during the last few weeks of post
intervention testing, independent of meditation activity. Therefore, meditation activity post

intervention may not be the only factor contributing to post intervention benefits.

Another finding worthy of mention was a plateau effect observed in perceived stress
during mid intervention and post intervention testing (Figure 5). P1s perceived stress scores
plateaued during mid intervention testing, while P3s perceived stress scores plateaued between
the second point of mid intervention and the first week of post intervention testing. One
possible reason for the plateau observed in perceived stress may be due to a ceiling effect. A
ceiling effect occurs when the majority of values obtained for a variable approach the upper
limit of the scale used in its measurement or, as in this case, when an independent variable no
longer has an effect on a dependent variable (Goedendorp & Steverink, 2017). It is important
to note that while P1s perceived stress scores plateaued mid intervention, these scores were
also the lowest perceived stress scores recorded for P1 during the study. It may be that P1
reached the maximum benefit for reduced perceived stress early on in the intervention, while
P3 reached a near maximum benefit for reduced perceived stress towards the end of the

intervention (Table 1).

The ceiling effect observed in P1 mid intervention can likened to findings in
randomised pilot study using a meditation smartphone application with adults. The results
showed that the rate of improvement was largest on satisfaction with life, resilience and
reduced perceived stress at day 10 dropping moderately by day 30 The rate of benefit was
greatest between baseline measures and at day 10 mid mindfulness intervention. Champion et
al. (2018) suggested that mindfulness training resulted in a rapid reduction in stress, beyond

which further reductions occurred at a much slower rate.

b. Hypothesis two: A Reduction in Psychological Inflexibility

A reduction in psychological inflexibility was observed from baseline to post
intervention. This was observed across all three participants, with a large group level effect

(SMDall =-0.92). The intervention was considered very effective for decreasing psychological
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inflexibility for all three participants (PND = 100%). This measure also presented some

findings worthy of discussion.

P3 showed a gradual continued decrease in psychological inflexibility throughout the
intervention. Similar to Pls measures for perceived stress and self-compassion, her
psychological inflexibility decreased from baseline to mid intervention before increasing from
mid to post intervention, followed by another decrease during the last two weeks of post
intervention testing for (Figure 7). P2 showed a gradual decrease in psychological inflexibility
until the last week of post intervention testing when psychological inflexibility started to
increase again. Wendling (2012) found that more frequent meditation activity in Buddhist
meditators was associated with lower levels of psychological inflexibility and that meditation
frequency was significantly related psychological flexibility; as a result, meditators were
significantly lower in psychological inflexibility that nonmeditators. It is possible that less
meditation activity may have accounted for an increase in psychological inflexibility observed

in P1 and P3 towards the end of the intervention, and during post intervention.

Overall, psychological inflexibility decreased from baseline to post intervention for all
three participants with a large group level effect (Table 2). This is in line with a great deal of
research which has suggested that MBIs can successfully decrease psychological inflexibility
in high performance athletes (Schwanhausser, 2009; Carranca et al., 2019; Gross et al., 2018;
Levin et al., 2017). This is an important observation to make as reduced psychological
inflexibility (or enhanced psychological flexibility) is more than just a mindset, it denotes a set
of adaptive behavioural responses that can enhance wellbeing and performance outcomes in
the most stressful situations (Glomb et al., 2011). For example, psychological flexibility is
made up of key facets of mindfulness such as experiential acceptance, contact with the present
moment, self as context and defusion. These facets of mindfulness allow a person to engage in
committed action towards values driven behaviour. A person who is low psychological
inflexibility as seen in the current findings, is more likely to maintain behaviours that keep
them connected to their values and performance goals, even when faced with challenging

internal or external experiences (Bond et al., 2011; Johles et al., 2020).

Interventions that successfully reduce psychological inflexibility are especially relevant

to high performance athletes who are regularly exposed to the immense pressures associated
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with the demands of high-performance sport (Chambers et al., 2009). As demonstrated by the
Human Stress Response Curve in Figure 2, stress that exceeds optimal levels of eustress during
sport is commonly known to be a key contributing factor in poor performance (Harmison, 2006;
Peifer et al., 2014). The detriments of stress can be associated with a rigid attachment to, or
focus on difficult internal experiences (e.g., negative thoughts) and external experiences (e.g.,
large crowds) (Bond et al., 2011). The Theory of Ironic Thought Processes has demonstrated
how attachment to difficult thoughts through the need to control and counter them can make
unwanted thoughts more intense while person becomes less focused on the task at hand and
more fixated on potentially distracting internal dialogue (Binsch et al., 2009). Reinvestment
Theory has demonstrated how being overly focused on the need to control implicit motor skills
in high stress situation can impair motor skill performance (Masters, 1992). Both theories
demonstrate the detrimental effects of psychological inflexibility, characterised by a rigid
dominance of psychological reactions over chosen values and in guiding action (Bond et al.,

2011).

Research has shown that athletes who are less psychologically inflexible are better able
to accept difficult internal and external experiences while remaining focused on the task at
hand. They are also more likely to align with their values that guide them towards
accomplishing their performance goals, rather than impulsively reacting on fluctuating
thoughts and emotions (Henrikson et al., 2020). This type of emotion driven behaviour is an
example of experiential avoidance. Experiential avoidance and psychological inflexibility go
together whereby a person high in psychological inflexibility attempts to alter the intensity or
frequency of unwanted internal experiences to avoid the experience of such experiences
(Roemer & Orsillo, 2002). Experiential avoidance is an example of how a person may engage
in maladaptive emotion driven behaviour or short-term gratification as opposed to adaptive
values driven behaviour. Emotion driven behaviour is characterised impulsive reactions based
on how a person is feeling at a certain time (e.g., giving up on something because it’s hard and
elicits feelings of frustration). Values driven behaviour may involve allowing oneself to feel
frustrated while aligning with a particular value of perseverance, where an athlete may continue
to try at something even when it’s easier to give up (Josefsson et al.,2019). This type of values
driven behaviour is the essence of psychological flexibility and is an example of how
psychologically flexible athletes are more likely to perform better when exposed to numerous

stressors (Giges & Reid, 2016).
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As demonstrated in the current findings, mindfulness psychoeducation and meditation
can successfully decrease psychological inflexibility in high performance athletes (Figure 7).
This is a benefit as low psychological inflexibility may not only help an athlete cope with
difficult thoughts and feelings, but may give an athlete the coping resources to thrive and
perform optimally in the face of distressing experiences which may otherwise impair
performance (Gross et al., 2011; Chiu et al., 2016). This is especially important for athletes
who are often faced with high stress situations which have the potential to impair performance
and when recurrent, can also result in burnout (Li et al., 2019). Therefore, the enhancement of
any psychological construct that is directly related to adaptive behavioural outcomes such as
enhanced psychological flexibility, should be considered as an important mechanism of change

when assessing the effectiveness of MBIs with high performance athletes.

c. Hypothesis three: An Increase in Dispositional Mindfulness

An increase in dispositional mindfulness scores was also observed from baseline to post
intervention. This was observed across all three participants, with a large group level effect
(SMDall = 2.6). These findings are in line with a large body of research that has
demonstrated MBIs to be successful at increasing dispositional mindfulness in athletes
(Goodman et al., 2014; Josefsson et al., 2019; Hasker, 2010; De Petrillo et al., 2009).
Dispositional mindfulness is particularily helpful to high performance athletes presenting
high levels of stress such as cognitive stress, which is associated with ruminating on negative
thoughts (Lovallo, 2016).The five facets of dispositional mindfulness as measured by the
MAAS include observing (noticing internal and external experiences), describing (labeling
experiences with words), acting with awareness (attending to one’s present activities and
avoiding automatic pilot), nonjudging of inner experience (taking a nonevaluative stance
toward internal phenomena), and nonreactivity to inner experience (allowing thoughts and
feelings to come and go, without getting carried away by them) (Brown & Ryan, 2003).
Through these mechanisms of change, enhanced dispositional mindfulness has been shown to
reduce perceived levels of stress through promoting present moment awareness characterised
by less focus negative thoughts of past or anticipated future experiences, and more focus on

the task at hand (Bréanstrom et al., 2011).
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It is important to note that while athletes high in dispositional mindfulness may be
more aware of the present moment and better able to redirect attention, it does not imply that
an athlete who is high in dispositional mindfulness does not have negative thoughts or
emotions. There are other important mechanisms of change in dispositional mindfulness that
further explain how an athlete can have negative thoughts and emotions without becoming
distracted or consumed by them. Birrer and Morgan (2010) introduced a model of potential
psychological skills to cope with the psychological requirements for world class performance.
They found that MBIs influenced the psychological functioning of elite athletes via
numerous impact mechanisms. A model of potential impact mechanisms of mindfulness
facets and components on psychological skills in athletes by Birrer et al. (2012) suggested
that enhanced dispositional mindfulness can benefit athletes in several ways. Dispositional
mindfulness improves bar attention which directly enhances attentional and cognitive skills.
As such, athletes may become less distracted by thoughts and emotions and more focused on
adapting to task relevant information in pursuit of attaining performance goals. According to
Birrer’s et al. (2012) model, dispositional mindfulness also improves self regulation. Athletes
high in dispositional mindfulness become better able to cope with negative emotions.
Enhanced emotion regulation is thought to serve as an adaptive coping mechanism. Another
impact mechanism of dispositional mindfulness is exposure. Through a willingness to remain
aware and attentive to the present moment, athletes are also encouraged to allow present
moment thoughts and emotions to exist. As such, athletes become more willing to endure
negative internal experiences without becoming controlled by them. In doing so, athletes
learn that negative thoughts and emotions can exist without dominating their attention and
acting as a distraction. Consequently, athletes may become less fearful of difficult thoughts
and emotions, and more willing to confront challenging situations during training and
competition which may serve as important opportunities for success and growth. Exposure to
difficult internal experiences may also increase athletes pain threshold resulting in greater

pain management, further developing an athletes set of coping mechanisms.

A primary mechanism of change in dispositional of mindfulness is present moment
awareness. Present moment awareness is not only linked to decreased stress and negative
affect (Bishop et al., 2004) but also enhanced performance, making dispositional mindfulness
particularly valuable psychological construct for any athlete seeking consistent optimal

performance outcomes in highly competitive environments (Josefsson et al., 2019). Research
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on flow state has suggested a number of prerequisites to experiencing flow, including
undivided attention to the task at hand (Csikszentmihalyi, 1997). One study showed a
positive relationship between dispositional mindfulness and flow in elite level athletes.
Cathcart et al. (2014) administered the MAAS and Dispositional Flow Scale to 92 elite level
athletes and found a significant correlation between mindfulness and flow. Other studies have
found a direct link between flow and enhanced performance following mindfulness training
(Schwanhausser, 2009; Bernier et al., 2009). Therefore, interventions aimed to enhanced
dispositional mindfulness may be particularly helpful to high performance athletes

performance outcomes.

In addition to large post intervention improvements in dispositional mindfulness,
there were several other findings in the dispositional mindfulness measure worthy of
mention. Unlike participants measures for stress, psychological inflexibility and self-
compassion, participants level of dispositional mindfulness continued to gradually benefit
from baseline through to mid and post intervention measures. As demonstrated in Figure 9,
P3s dispositional mindfulness scores continued to gradually increase from mid intervention
right through until the last week of post intervention testing. P1 showed an improvement in
scores from baseline to mid intervention, but no change in scores from mid intervention to the
first week of post intervention, followed by an increase in mindfulness during the last two
weeks of post intervention testing. P2 showed an improvement in mindfulness from baseline
to mid intervention and from mid to post intervention, with no change in scores from the first
week to the second week of post intervention testing. This was followed by an increase in
mindfulness from the second week to the third and last week of post intervention testing.
Overall, and unlike other measures in the current pilot study, mindfulness scores did not

decrease from mid to post intervention for any of the participants.

There are a number of possible explanations for the observed consistent and large
improvements in dispositional mindfulness (Table 3). MBIs that include meditation practice
have shown changes in grey matter concentration in brain regions responsible for learning
and memory processes, emotion regulation, self-referential processing, perspective taking.
Structural changes were related to greater mindfulness scores over time, specifically in sub
scales related to acting with awareness, nonjudging, describing and nonreactivity (Holzel et

al.,2011). Evidence has suggesting meditation interventions work at a neurological,
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structural and functional level (Holzel et al., 2011; Lazar et al., 2005; Herndndez et al., 2016;
Taren et al., 2013) further demonstrates how mindfulness is an adaptive skill that can be
learned and sustained with ongoing meditation practice (Carmody & Baer, 2007; Lykins &
Baer, 2009; Holzel et al., 2011). Lazar et al. (2005) demonstrated increased cortical thickness
in the insula in long term meditators. Increased thickness of the insula correlated with
increased emotional awareness. Awareness of ongoing events and internal experiences is key
measure of the MAAS (Brown & Ryan, 2003). Increased thickness in brain areas are directly
related to neuroplasticity where the brain creates neural networks in certain areas in response
to a person’s experience, in this case, the practice of meditation. The creation of new neural
networks is associated with enhanced functioning within that area. Structural and functional
changes in the brain related to enhanced EEG recorded alpha coherences and brain
integration have also been demonstrated with Automated Self Transcendental techniques,
which is similar to the 1 Giant Mind technique used in this pilot study (Travis et al. 2009;
Hurung et al., 2009).

One study found significant structural and functional changes within eight weeks of
meditation practice. In randomised control trial, Kilpatrick et al. (2011) found changes in
functional connectivity in brain areas related to attentional and self-referential processes in
participants after completing eight weeks of mindfulness meditation training as part of a
Mindfulness Based Stress Reduction intervention. These findings suggested that eight weeks
of mindfulness meditation training can alter the function of brain connectivity in ways that
are consistent with enhanced awareness, attentional focus and sensory processing. Other
studies have demonstrated that continued mindfulness practice is associated with decreased
activity in the cingulate posterior cortex which is correlated with less distraction by thoughts
(Manuello et al., 2016). The MAAS measures a person’s ability to regulate attention towards
task relevant stimuli, which may become more possible without the distraction of thoughts
(Brown & Ryan, 2003). Mindfulness has been shown to increase the connection between the
amygdala and the prefrontal cortex. This connection is thought to regulate the emotion of
anxiety (Barnby et al., 2015). Because athletes are often exposed to high stress environments
such as that of competition, enhanced connectivity between the amygdala and prefrontal
cortex may help athletes focus on the task at hand during stressful experiences rather than

becoming consumed by feelings of anxiety (Manuello et al., 2016). It is therefore possible
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that the current intervention elicited structural and functional neurological changes which

may explain the large effect size of the intervention on participants dispositional mindfulness.

A ceiling effect may also explain a plateau observed in dispositional mindfulness
scores (Goedendorp & Steverink, 2017). Mindfulness scores plateaued for P1 during week
seven of mid intervention testing and week eight of post intervention testing. For P2 and P3, a
plateau effect was observed during post intervention testing; P2’s dispositional mindfulness
scores plateaued during first two weeks of post intervention testing, and P3’s dispositional
mindfulness scores plateaued during the last two weeks of baseline testing (Figure 4). Jones
et al. (2019) found a similar plateau effect in their in a randomised control trial. The results
showed that benefits of a one-week long meditation intervention began to level off between
post-test (day eight) and follow up (day twenty-two) testing. Although effect sizes were small
for this plateau pattern, it is possible that those who spent the most time meditating reached a
ceiling effect, and participants had reached their maximum potential when it came to coping
flexibility). It is possible that the plateau represented the current participants near maximum
benefit from mindfulness towards the end of the intervention. However, follow up testing

would be needed to assess whether dispositional mindfulness were maintained.

d. Hypothesis four: An increase in Self-Compassion

An increase in self- compassion was observed from baseline to post intervention. This
was observed across all three participants, with a large group level effect (SMDall =0.92). The
intervention was considered very effective for increasing self-compassion for P2 (PND =
100%), moderately effective for P3 (PND = 60%) and ineffective for P1 (PND = 20%). This
measure also presented several other key findings. First, P1 showed a large decrease in self-
compassion from week one to week two of baseline testing (see Figure 11). Although self-
compassion for P1 improved from baseline to post intervention testing, the intervention was
considered small and ineffective (SMD = 0.41, PND = 20%). This was the only small and
ineffective result in the present pilot study. There are a number of possible explanations for

this.

One possible explanation for P1s drop in self-compassion during baseline testing may

be due to external influences outside of our knowledge. Ingstrup et al. (2017) showed three
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main themes that contributed to the development of self-compassion in 114 female university
athletes; these included: the role of parents (seeking and receiving help from parents, parents
teaching self-kindness, parents putting experiences in perspective), and gaining self-
awareness and learning from others (peers, siblings, coaches, sports psychologists). Their
research suggested that an athlete’s level of self-compassion is largely learned and elicited
through greater levels of self-awareness. Frentz et al. (2020) further indicated how others can
influence an athlete’s experience of self-compassion. An interpretive description guided
study explored how high-performance athletes shifted from self-critical to self-compassionate
approaches to manage sport related challenges. Results found that social support from
teammates and other athletes fostered more self-compassion, while conflict, negativity and
opposing individual and team goals stood in the way of the transition from self-criticism to
self-compassion. Athletes also reported the significance of a strong coach athlete relationship,
while highlighting how a negative and excessively critical coach can lead to a downward
spiral of self-criticism. Taken together, external influences that were outside of the studies
investigation such as such as learned self-awareness and self-compassion (Ingstrup et al.,
2020), as well as the participants’ relationship with team mates and coaches (Frentz et al.,
2020) may explain the sudden drop in self-compassion scores for P1 from week one to week
two of baseline testing, and may also explain the general fluctuations in P1s self-compassion

scores throughout the intervention (Figure 11).

Another possible explanation for the small effect size and drop in self-compassion
during baseline testing observed in P1 may be due gender orientation. P1 was the only female
participant in the study. A meta-analysis by Yarnell et al. (2019) examined the joint
associations of self-identified gender and gender role orientation with self-compassion in
undergraduate (N = 504) and community adult (N=968) samples. The results suggested that,
in general, women have slightly lower levels of self-compassion than men. Interestingly, the
results from this study discovered that it is not so much gender that shapes self-compassion
tendencies, but gender orientation. For example, men can express feminine norms while
women can express more masculine norms. While some people have more of a balance
between masculine and feminine orientations, other people can be more or less masculine or
feminine, independent of their gender. The meta-analysis found that women and men with a
more masculine gender orientation reported higher levels of self-compassion than women and

men with more a feminine gender orientation. It is possible P1 had more of a feminine gender
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orientation than the male participants. This may also explain the small improvements in self-
compassion in response to the intervention, as well as lower levels of self-compassion during
baseline testing compared to other research participants: males who may be more masculine
orientated (Figure 11). Based on the above research and current findings, we cannot rule out
the influence of these external factors across all participants. It is possible that influence from
others and gender orientation may also explain the moderate effect size demonstrated by P3

(PND =60%).

Similar to perceived stress and psychological inflexibility, self-compassion also
improved from baseline to mid intervention, decreased from mid to post intervention testing,
and then increased again during the last week of post intervention testing for P1 and P2
(Figure 11). As it was for perceived stress and psychological inflexibility, it is possible that
less frequent meditation activity towards the end of the intervention and into post intervention
may have accounted for a decrease in self-compassion. Other dependent variables such has
perceived stress may have also influence self-compassion levels during and throughout the
intervention (Stutts et al., 2018). A longitudinal analysis of the relationship between self-
compassion and the psychological effects of perceived stress in healthy adults found a
negative relationship between perceived stress and self-compassion (Stutts et al., 2018). For
P1 perceived stress increased from mid to post intervention (Figure 5); at the same time, Pls
self-compassion decreased (Figure 11). Similarly, a decrease in self -compassion during the
last week of post intervention testing occurred with an increase in perceived stress for P3. It
is therefore worth considering whether changes in other dependent variables, such as
perceived stress had affected P1s fluctuating levels of self-compassion throughout the

intervention.

e. Mid Intervention Benefits

Benefits of the current pilot study intervention were observed as early as two weeks
into the meditation intervention across all four measures, as demonstrated in Figures 5,7, 9
and 11. In line with the current pilot study findings, Cavanagh et al. (2013) also demonstrated
benefits of meditation as early as two weeks into a MBI. Based on the current findings and in
line with additional evidence which has demonstrated the benefits of meditation interventions

in one (Jones et al., 2019) to two weeks (Cavanagh et al., 2013), it worth questioning the
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optimal length of meditation interventions, and whether or not the current intervention

needed to run for four weeks. There have been mixed findings.

Research using fMRI brain imaging has demonstrated significant differences in brain
structure and function of long term meditators compared to nonmeditators (Lazar et al., 2005;
Hernéandez et al., 2016). These neuroimaging studies provide evidence that long term
meditation practice is required for sustained benefits. However, other research has shown that
long term meditation may not be necessary to obtain meditation benefits. Gotink et al. (2016)
conducted a systematic review of evidence for the effects of mindfulness meditation
techniques on brain structure and function using fMRI. Their results indicated the changes in
brain structure and function in participants who had been meditating for only eight weeks
during a mindfulness based stress reduction intervention were similar in those who had been
meditating regularly for several years. Changes were found in the amygdala which was
associated with improved emotional regulation, as well as in other brain areas, including the
prefrontal cortex which was associated with stress reducing benefits. Gotink’s et al. (2016)
research demonstrated that the benefits of meditation can be observed at a structural and

functional level within eight weeks.

It is important to note that Gotink et al. (2016) did not consider sustained benefits of
participants in the eight week mindfulness intervention. This is an important observation to
make. While the current pilot study findings suggested that participants obtained benefits
within two weeks to four weeks, evidence has suggested that to sustain benefits, long term
meditation practice is key (Lazar et al., 2005; Hernandez et al., 2016; Carmody & Baer, 2007;
Lykins & Baer, 2009). Based on research which has suggested that regular meditation
practice is associated with sustained benefits (Lykins & Baer, 2009; Carmody & Baer, 2007),
it is likely that benefits of a MBI using psychoeducation and meditation can be observed
within two weeks. However, to sustain such benefits, participants may need to continue to

practice meditation post intervention.

Another likely explanation for the observed early intervention benefits across all four
measures can be explained by the benefits of psychoeducation. Psychoeducation was given
one day prior to starting the meditation intervention with the aim of giving participants a

clear understanding of processes and the relevant benefits related to mindfulness, while
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creating realistic expectations for participants going into meditation. Unrealistic expectations
of meditation can often strip meditation of its real potential (Baer et al., 2019). Participants
who go into meditation intending to quiet the mind may find that meditations are
characterised by lots of thinking, heightened awareness of emotions and associated internal
discomfort, all of which can be very challenging and potentially distressing (Gross et al.,
2018). To account for this, popular MBIs, as well as the current research intervention, use
psychoeducation to inform meditators that meditation is less about quietening the mind and
more about observing the mind from a place of nonjudgmental awareness and experiential
acceptance. As a result, participants gain a clear understanding of meditation, and may be less
put off by challenging ‘busy’ meditations (Gardner, 2009; Gross et al., 2018). This is
emphasised in Gardner and Moore’s (2007) Mindfulness Acceptance Commitment Therapy
as part of their psychoeducation module, which emphasises that positive thinking and

relaxation is a secondary benefit of mindfulness and meditation rather than the primary goal.

In line with Gardner and Moore’s (2007) psychoeducation module, the current
psychoeducation session reinforced that the primary goal of mindfulness and meditation is
not to create a sense of calm, to quiet the mind or control thoughts, but to allow thoughts to
coexist without the need to eliminate or control them. This was achieved in the current
psychoeducation session by defining and explaining key mechanisms mindfulness including
of nonjudgemental awareness, experiential acceptance and defusion to all internal
experiences (Gardner, 2009) (see Appendix K for the psychoeducation transcript). Therefore,
psychoeducation likely promoted development of personal resources for more adaptive
coping and positive stress appraisal in response to potential stressors early on in the
intervention (Jones et al., 2018; Eatough, 2015). This is demonstrated through reduced
perceived stress scores across all three participants within the first two weeks of the

intervention.

It is possible that without mindfulness psychoeducation, participants may have gone
into the meditation component of the intervention with unrealistic expectations which may
have had a negative effect on their experience of meditation and engagement with the app
(Baer et al., 2019), and the observed early benefits may not have been as prominent. In this
case, it was not psychoeducation or meditation that accounted for the observed benefits, but

rather the combination of both. Knowledge acquired through psychoeducation becomes

128



experiential through formal meditation practice. For example, experiential acceptance,
present moment awareness and defusion are key processes in mindfulness. Together, these
processes serve as a willingness observe and to experience all internal events without buying
into thoughts as absolute truths and succumbing to emotion-driven reactive behaviour
(Henrikson et al., 2020). Through psychoeducation participants learn these concepts, and
through meditation participants are able to experience them. It is experience that elicits
neuroplasticity in the brain where the brain will change structurally and functionally in

response to its experience (Kilpatrick et al., 2011).

It is important to mention the role psychoeducation plays in promoting participant
adherence to meditation practice. The potential for a high dropout rate was a major concern for
the current study due to the required time commitment of 10 to 20 minutes of meditation
practice per day as well as regular testing, especially during baseline and post intervention
testing. It was anticipated that participants may not have the time or motivation to complete
the research intervention and, meditate regularly throughout the initial proposed 42 day period.
Research has shown MBIs to be associated with high dropout rates due to time constraints
(Hendricks et al., 2019), and studies have highlighted the importance of psychoeducation in
MBIs for the purpose of enhancing participant adherence and engagement with at home

meditation practice (Gross et al., 2018; Hendricks et al., 2019; Carranca et al., 2019).

It is worth questioning whether benefits observed within two weeks of the intervention
would have existed without psychoeducation, or if a lack of psychoeducation may have caused
participants to either drop out or fail to adhere to regular meditation practice. Due to the nature
of the current pilot study, the effects of mindfulness psychoeducation or meditation in isolation
cannot be determined. It can only be suggested that the benefits observed in the current pilot

study were due to a combination of both mindfulness psychoeducation and meditation.

2. Meditation Activity

To further understand the implications of meditation activity mid intervention, a brief
follow up post intervention survey assessed participants meditation activity during the
intervention (Appendix J). P1 reported meditating at times, as little as twice a week. P2

reported meditating three to five times a week, while P3 reported meditating the most
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frequently with five to seven meditations per week during the intervention. Although P3
meditated more often, P3 did not show any obvious greater benefits when compared to P1
(excluding the self-compassion measure) and P2. This may suggest that more meditation
activity is not always better. Based on the current findings it would seem that P1 still
benefited from as little as two meditations a week. However, P1 was the only participant to
show no effect in the self-compassion measure (PND = 20%). It is possible that two
meditations per week are the bare minimum, and that more meditations per week will likely

benefit participants more, especially on measures for self-compassion.

Across all four measures, P2 consistently demonstrated medium to large effect sizes .
In the post intervention follow up survey, P2 reported meditating three to five times a week.
P3 reported meditating the most out of all three participants with five to seven meditations
per week yet in general, P3 did not show any greater improvements in response to the
intervention compared to the other participants. In fact, P3s mean perceived stress and self-
compassion scores sat closer to the Brinley plot line of no change small suggesting baseline

to post intervention changes.

There are a number of possible explanations for the above findings. First, it is likely
that P3 failed to show a large change in perceived stress because P3s stress reduced by a great
deal during baseline, making further changes in perceived stress less likely. Research has also
suggested an inverse relationship between perceived stress and self-compassion (Stutts et al.,
2018). It is possible that low levels of stress resulted in greater self-compassion early on in
the study. However, due to the nature of the current SCD, the relationship between dependent
variables cannot be inferred; as such, it would be helpful to investigate these constructs with a
larger sample in a randomised control trial (Fritz & MacKinnon, 2007). Based on the
findings, it is likely that three to seven meditations per week may be more beneficial than two
meditations per week. This is in line with evidence that has suggested that the benefits of
meditation can be sustained by those who meditate at least three times a week (Perich et al.,

2013; Schenstrom et al., 2006).

However, optimal meditation activity cannot be confirmed in the current pilot study.
There are mixed findings as to how often a person needs to meditate to obtain and sustain

benefits. One way to interpret the current findings and in line with the above research is to
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consider whether participants may only need to meditate three times a week to experience the
benefits of meditation. The benefits of meditating at least twice a week was demonstrated by
Lykins and Baer (2009) who compared self reports of dispositional mindfulness and other
constructs related to mindfulness from long term meditators who had been meditating at least
twice a week for the last three years, to self reports from demographically similar
nonmeditators. Mediation analysis showed that regular meditation practice, which included
meditating two to seven times per week over one or more years increased mindfulness in
everyday life when compared to demographically similar non meditators. Increased
mindfulness was also related to decreased rumination, decreased fear of emotion and

increased behavioural regulation in long term meditators compared to nonmeditators.

In contrast, Allen et al., (2012) found that the amount of meditation practiced during
an eight week mindfulness intervention predicted an increase in prefrontal cortex activation
during mindful emotion processes. The study found that adaptive changes in brain structure
and function were largely dependent on practice adherence where participants who meditated
for 20 minutes daily showed the greatest benefits. Taken together with the current findings, it
is possible that meditating as little as two times per week long term may be enough to sustain
benefits. But in order to obtain the greatest benefits early on, Allen’s et al (2012) study

suggests that practice adherence is key.

The current study cannot draw any conclusions regarding sustained benefits. Yet the
importance of frequent home meditation practice outside of traditional MBI is emphasised as
one of the primary mechanisms by which participants become more aware of and able to
relate differently to potentially distressing thoughts in a more adaptive manner (Segal et al.,
2013). However, a lack of meditation activity data is a common limitation across many MBI
studies. Vettese et al. (2009) found that of over 90 empirical MBI studies reviewed, only 24
examined the association between the amount of home practice and subsequent outcome.
Only 13 found partial evidence of a positive relationship between regularity of home practice
and positive outcomes. As such, little is known about the relationship between home practice

and outcomes.

Despite limited research on the relationship between meditation activity and sustained

benefits, it is still worth questioning how meditation activity may explain the current research
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findings. Studies have shown mixed findings. Lacaille et al. (2017) suggested that adherence
to regular meditation practice was important for eliciting therapeutic change and obtaining
immediate short-term benefits of meditation day-to-day. In their study, meditation practice
was assessed using a daily dairy in 117 participants who underwent a Mindfulness Based
Stress reduction intervention. The results showed a positive relationship between meditation
practice and psychological benefits where participants were more likely to respond to daily
life events with greater mindfulness. In addition to this, longer and more regular meditation
practices were independently associated with increases in mindful responding, which were

associated with better psychological outcomes including reduced perceived stress.

To assess long term benefits of MBIs, Bowen and Kruz (2014) assessed the effects of
between session mindfulness practice and therapeutic alliance on levels of mindfulness at two
and four months after an eight week MBI. The results from this study found that between-
session practice over the course of the eight week MBI was predictive of mindfulness early
post intervention. Although significant increases in mindfulness were maintained at four
month follow up, the results suggested that this was not due to at home meditation practice,
suggesting that other factors may predict long term benefits in mindfulness. In line with the
Broaden and Build Theory, it is possible that enhanced therapeutic alliance and mindfulness
psychoeducation throughout the intervention, combined with formal between session
meditation practice during the intervention gave participants personal resources to help them
be more mindful day to day without needing to meditate regularly to access these learned
skills (Jones et al., 2019) — this further highlights the role of psychoeducation in sustained
benefits in MBIs.

It is important to note that Bowen and Kruz (2014) did not measure changes in
measures of mental health outcomes including perceived stress. It is possible that regular
meditation practice post intervention is more important when it comes to coping with
distressing events and internal experiences. This was demonstrated by Gamaiunova et al.
(2019) who found that long-term meditators who were exposed to a social-evaluative threat
had faster cortisol recovery from stress, less shame and higher self-esteem after the exposure
to a threatening stressor. Further, long-term meditators scored higher on adaptive cognitive
emotion regulation mechanisms including acceptance and positive reappraisal, and lower on
maladaptive mechanisms such as catastrophising. It was found that faster recovery from
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stress was due to regular long term meditation practice; this was regulated by acceptance
(rather than avoidance) as an emotional coping strategy. Singh et al. (2012) further
demonstrated the importance of regular meditation activity for sustained benefits in a sample
of university students (N = 34). It was found that meditation practice reduced participants
psychological stress and improved cognitive ability during a computer game. Importantly,
these effects were enhanced in those who practice meditation more regularly over a one
month period. It is therefore possible that post intervention meditation activity affected the
current results whereby less meditation towards the end of the intervention post intervention

may explain a explain a slight decrease in benefits.

Based on reports of meditation frequency during the intervention and in line with the
discussed research findings, it can be inferred that two meditations per week are the bare
miminum to obtain benefits in stress, mindfulness, psychological flexibility and self-
compassion and that three to seven times a week may be more beneficial. It is important to
make note of the difference between obtaining and sustaining benefits related to meditation.
Any worthy MBI should aim to create long lasting change. As such, it is important to realise
that while a person may benefit from meditation within eight weeks (Perich et al., 2013;
Gotink et al., 2016) or even one week (Jones et al., 2019) of meditating, or as the current
findings suggest, within two to four weeks of meditating, if benefits are to be sustained, a
person will need to meditate regularly (Toneatto et al., 2009; Lykins & Baer, 2009). The
current pilot study did not measure participants meditation activity post intervention or

conduct follow up tests. Therefore, sustained benefits cannot be assessed from this study.

3. Psychoeducation

In the post intervention follow up survey, all participants reported finding the
psychoeducation video very helpful, while P3 reported finding “the psychoeducation more
useful and informative than the meditation application”. Participants reports of
psychoeducation as being helpful is in line with other research that highlighted the beneficial
role of psychoeducation in MBI (Baer 2003; Carmody & Baer, 2007; Josefsson et al., 2019;
Hendricks et al., 2019; Scott-Hamilton, Schutte, & Brown, 2016). Specific to athlete
populations, Baltzell et al., (2014) investigated the effects of a MBI with elite soccer players.

In post-intervention interviews, participants voiced a need for more education around
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mindfulness and meditation, and how it related to their sporting performance preceding the
mindfulness intervention. Athletes suggested that some form of psychoeducation around their
meditation practice would help them to better understand how meditation related to their

sport, to avoid confusion and to increase their engagement with between session meditations.

Another study with a group of cyclists found that athletes became more open to
meditation after the facilitator, through psychoeducation, helped make the connection
between meditation techniques and the applicability to their sport (Scott-Hamilton et al.,
2016). In comparison, a study with Professional Australian Rules Football players assigned
participants to two different meditation apps for four weeks without any formal
psychoeducation. Post intervention results indicated that the meditation intervention was
unsuccessful (Rist & Pearce, 2017). It is possible that a lack of psychoeducation may explain
why the athletes in their study did not engage with or benefit from the meditation
intervention. In line with the current participants’ reports of psychoeducation as being
helpful, and in one case more helpful than the meditation app, this research project further
explain how psychoeducation in current pilot study was of great value. As such, the influence
of mindfulness psychoeducation preceding meditation practice should not be undermined. It
may also be necessary to consider athletes motivation for participating in a MBI and

practicing meditation.

Other studies have surfaced suggesting that participant’s level of belief in, or
preference for, an intervention can act as confounding variable affecting the relationship
between psychological interventions and outcomes. This may include perceived credibility
and how likely the participant believes the intervention is to work. Perceived belief in the
credibility and benefits of a MBIs may influence participants’ motivation for engaging with
the intervention and with at home meditation practice. Although no studies have shown a link
between perceived belief in MBIs and associated outcomes, other studies have shown that a
participant's belief in or preference for treatment for depression can have a significant
predictive impact on the outcome. For example, a treatment trial for people suffering from
depression found that treatment preferences for psychotherapy or pharmacotherapy
influenced therapeutic outcomes (Iacoviella et al., 2007). Therapeutic alliance is a known
predictor for outcomes in psychotherapy (Fliikiger et al., 2012). For the current studys, it is

possible that psychoeducation enhanced belief of participants in the credibility and benefits of
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the intervention, which may have increased their adherence to engage with the app and

benefit from the intervention early on.

4. Research Limitations

The current pilot study provided important information on the effects of mindfulness
psychoeducation and the 1 Giant Mind meditation smart phone application on decreasing
stress and psychological inflexibility, while enhancing mindfulness and self-compassion in
high performance athletes presenting high stress. However, there are some limiting factors

that must be addressed as they were crucial to the development of this research project.

Many MBIs such as Mindfulness Acceptance Commitment Therapy for human
performance recommend six to eight week long interventions (Josefsson et al., 2019; Gardner
& Moore, 2006) with research supporting the effectiveness of six to eight week long MBIs
for athlete populations (Hargrove et al., 2013; Jackson et al., 1996; Furrer et al., 2015; Brown
et al., 2007; Gustafsson et al., 2015; Gross et al., 2018; Carrancga et al., 2019; Levin et al.,
2017; Schwanhausser, 2009; Birer et al., 2012; Jones et al., 2020; Bernier et al., 2009 &
Dehghani et al., 2018). It was for this reason that we originally choose to run a six week MBI.
During the psychoeducation session and on the participant information sheet, participants
were instructed to practice meditation daily for forty two days (twelve days of learning,
followed by a thirty day challenge). Unfortunately, the primary researcher mistook day thirty
of the intervention as the end of the thirty day challenge. As such, the intervention period was

reduced by twelve days. This mistake may have presented some issues worth noting.

There were two points of mid intervention testing. One on day fourteen and one on
day twenty eight of the intervention. The second measure of mid intervention testing on day
twenty eight would have been considered mid intervention had the intervention continued for
forty two days. However in this case, the second phase of mid intervention testing was taken
two days prior to the end of the intervention, and five days before post intervention data was
gathered. Consequently, mid intervention testing on day twenty eight was taken too closely to

the end of the intervention and was not representative of mid intervention.
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Reducing the intervention by twelve days meant participants had fewer consecutive
days to practice and benefit from meditation using the smart phone application. Studies have
demonstrated a significant correlation between a greater number of days meditated
throughout an eight week Mindfulness Integrated Cognitive Behavioural Therapy trial
(Perich et al., 2013; Schenstrom et al., 2006). These studies have demonstrated the
importance of regular meditation activity throughout an eight week mindfulness based
intervention in both clinical (Perich et al., 2013) and healthy populations (Schenstrom et al,
20006). Based on these findings and given that participants stopped or reduced their
meditation practice post intervention, the shortened intervention period may have resulted in

fewer benefits compared to a longer intervention period.

While we believe that the shorter intervention period may have been limiting, it is
also important to account for research which has suggested that shorter interventions can also
be effective. A meta-analysis of nineteen MBI studies found that a brief four week
mindfulness intervention developed for organisational settings were just as effective as the
standard eight week traditional mindfulness based interventions developed for clinical
settings (Virgilli, 2013). Cavanagh et al. (2013) demonstrated the effectiveness of a brief two
week online MBI with a population of clinical and nonclinical students that included
mindfulness psychoeducation and mindfulness meditation practice at least once a week. The
results indicated improved mindfulness skills, perceived stress and anxiety/depression scores
compared to a waitlist control group, suggesting a two-week long intervention may be
effective for both clinical and nonclinical populations. However, it is unknown whether these
benefits were maintained long term. it is likely that in order to maintain benefits developed
through MBIs, participants need to keep up with regular mindfulness practice over time.
Based on the above findings and in line with the current research findings, it is possible that
MBI intervention periods may not need to be six weeks in length. Four week (Virgilli, 2013)
or even two week (Cavanagh et al., 2013) long MBIs may be just as effective in nonclinical
populations (Virgilli, 2013). This is further demonstrated in the current findings which
demonstrates benefits across all four measures two weeks into the intervention. Therefore, the
reduction in the current pilot study’s intervention period may be less of a concern, while the
proximity of the mid intervention assessment being so close to the end of the intervention

may be more limiting.
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The close proximity of the second point of mid intervention (day 28) and the first
point of post intervention testing (day 35) meant that the second point of mid intervention
testing was very similar to post intervention testing. As a result, it is difficult to get a real
representation of mid intervention benefits. Based on the current findings, day 14 of mid
intervention testing provides the most accurate representation of mid intervention. However,
only having one data point during the intervention phase goes against SCD research

guidelines (Gallo et al., 2013).

There were a number of extraneous variables that we did not control for. Participants
may have experienced life events that positively impacted on their perceived stress and other
measures; they may have received additional support elsewhere and situation changes in
training and performance may have occurred in response to COVID regulations being lifted
or other influenced outside of our control. Because no information was collected for the
influence of life events outside of the study, it is difficult to infer that the observed changes
were exclusively related to the intervention. Unfortunately, due to time constraints at the

times of data collection, no personal information regarding life changes was collected.

Another notable limitation is a lack of data on participants’ meditation activity post
intervention. When it comes to understanding the potential influence of meditation activity
post intervention, it should be noted that in follow up surveys, all participants in the present
study reported that they intended to continue to practice meditation in the future. Meditation
activity post intervention was not recorded for a number of reasons. Research has indicated
time commitment as one of the main contributing factors for poor engagement and high
dropout rates in MBIs with athletes (Rist & Pearce, 2017). It was for this reason that we
limited the number of times participants were required to fill out surveys. As a result, we
excluded assessing the meditation activity post intervention. It is therefore unknown whether
or not participants were still meditating during the post intervention testing period and if so,
how often. Toneatto et al., (2009) also highlighted this to be a key limitation, suggesting that
that the majority of mindfulness based studies fail to adequately measure the effect of ‘at
home’ meditation practice post intervention, and that this has implications when assessing the

long term benefits of meditation interventions.

5. Recommendations for Future Research
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Future research may benefit from comparing different intervention lengths. Benefits
of the current intervention where observed as early as fourteen days into the intervention,
suggesting that a four week intervention may not be necessary. The current findings taken
together mixed research on optimal intervention lengths (Jones et al., 2019; Gotink et al.,
2016; Virgilli, 2013; Cavanagh et al., 2013) with no conclusive outcomes relating to
sustaining benefits long term, future research may benefit from comparing different

intervention lengths.

It is evident that meditation activity post intervention plays a role in the sustained
benefits of mindfulness and meditation interventions (Lykins & Baer, 2009; Carmody &
Baer, 2007). A clearer understanding of meditation activity post intervention may have
helped us to better understand the observed changes from mid to post intervention testing
where some participant’s perceived stress (Figure 1) and psychological inflexibility (Figure
3) measures started to increase before decreasing again, while self-compassion (Figure 7)
scores started to decrease mid to post intervention, before increasing again. It has been
suggested that meditation activity post intervention may influence observed benefits post
intervention (Toneatto et al., 2009). Therefore, future research may benefit from collecting

data of meditation activity post intervention.

Future research may also benefit from obtaining follow up data at three months or
more to assess the relationship between meditation activity post intervention and sustained
benefits. Future research may also benefit from more regular testing throughout the
intervention to look for points throughout the mid intervention period where benefits were
greatest. This may give researchers a more clear understanding of an optimal intervention
length and a better understanding of any potential ceiling effects that may occur. When doing
so, it is still important to consider the risk of high dropout rates and lack of engagement that
may coincide additional demands related time commitment from athletes (Rist & Pearce,

2017), and to mitigate this as much as possible.

Future research might benefit from replicating this research with a larger population
of 20 to 30 participants in a randomised control trial with t test hypotheses testing (Cohen,
2007). This would allow increased generalisability and would demonstrate whether it is

possible to replicate the above results. Further, evidence has suggested a multi-faceted
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relationship between MBIs and perceived stress, with a number of possible moderating
variables such as dispositional mindfulness (Shapiro et al., 2011). Future research may
benefit from conducting moderation analysis to explore how specific psychological
constructs, such as other dependent variables may moderate the relationship between
mindfulness based interventions and dependent variables. Accounting for external influences
and moderating variables such as gender orientation (Yarnell et al., 2019), may be especially

helpful when measuring self-compassion in female and male athletes.

Based on the current findings, the benefits of the current intervention can be attributed
to a combination of mindfulness psychoeducation and meditation. Research has suggested
that psychoeducation is helpful when it comes to giving athletes an understanding of the key
terms and definitations attributed to mindfulness with personally relevant benefits for greater
MBI adherence (Gardner & Moore, 2007). Future research may benefit from conducting a
randomised control trial assessing the effects of a mindfulness psychoeducation and
meditation condition, a psychoeducation condition, and a meditation condition to gain a
better understanding of the effects of psychoeducation and to see if meditation alone would

have similar benefits.

Studies have suggested that meditation shows the greatest benefits in participants who
present greater levels of anxiety (Orme-Johnson & Barnes, 2014; Schreiner & Malcom, 2011)
and stress (Schreiner & Malcom, 2011). It was for this reason that inclusion to participants in
the study required participants to obtain a high PSS-10 score, indicating high levels of stress.
There has been a great deal of research that has showed the success of MBIs with healthy
populations including high performance athletes who may not present high levels of stress.
As such, future research may consider investigating the effects of mindfulness
psychoeducation and meditation with high performance athletes who are not stressed.
However, if stress levels are already low, changes in stress are likely to be small. As such,
measuring performance outcomes rather than stress may be more relevant to athletes who are

not considered highly stressed or anxious.
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Chapter Six Conclusion

MBIs similar to the current pilot study intervention are helpful to athletes because they
teach athletes that negative internal and external experiences are often inevitable, especially in
high performance sport. MBIs promote a new way of relating to difficult thoughts and emotions
which has been shown to be more beneficial than traditional PST, which emphasises the
importance of having an optimal mindset for optimal performance (Hasker, 2010; Gross et al.,
2018). Mindfulness gives athletes the skills to allow for difficult internal and external
experiences to exist without the need to expend their mental effort into trying to control and
eliminate unwanted experiences. Mindful athletes develop the ability to have difficult internal
experiences without those experiences consuming an athletes attention (Gardner, 2009;
Baltzell et al., 2014). In doing so, difficult internal experiences are less likely to become a
distraction and contribute to high levels of stress, which can be detrimental to an athletes mental
health (De Francisco et al., 2016; Spiotta et al., 2015) and performance ability (Bali, 2015).
MBIs teach athletes to focus on the task at hand in the face of distressing experiences. This
allows athletes to align with their values and performance goals which promotes greater
psychological flexibility in response to the numerous challenges that coincide a high
performance life (Glomb et al.,2011). Based on the current findings and a great deal of research
which has demonstrated the success of MBIs with athletes, mindfulness should be considered

a valuable skill for any high performance athlete, especially those at risk of experiencing stress.

One way to practice mindfulness is through formal meditation practice. Most of the
research using meditation applications have been conducted using Task Focused Meditation
techniques (Wen et al.,2017; Bostock et al.,2019; Huberty et al.,2019; Flett et al., 2019) which
require a great deal of mental effort (Lutz et al., 2009; Lumma et al., 2015) and is often
perceived as quite challenging, especially for novice meditators (Ribeiro et al., 2018). This is
the first study to assess the benefits of an effortless, Automated Self-Transcendental meditation
technique using the 1 Giant Mind smartphone application in combination with mindfulness
psychoeducation with high performance athletes. The combined benefits of mindfulness
psychoeducation and meditation suggest that psychoeducation likely plays an important role in
the benefits associated with meditation by giving athletes relevant knowledge required to
experience and optimise the benefits of formal meditation practice (Henrikson et al., 2020).

The 1 Giant Mind smartphone application was chosen for this study as it teaches a self
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sustaining technique that can be practiced anywhere at any time with or without a smartphone.
Research has suggested that MBIs using smartphone applications may be particularly useful to
populations with busy schedules, benefiting those who may struggle to find the time or
motivation to attend lengthy, costly and in person interventions (Wilson et al., 2017; Burton et
al., 2016). As such, the use of the 1 Giant Mind smartphone application was considered most

applicable to high performance athletes who may be time poor.

It is important that any worthwhile intervention with high performance athletes aims
successfully sustain benefits long term. Therefore, a deeper understanding of the benefits of
meditation activity post intervention is necessary to investigate if mindfulness
psychoeducation and smart phone meditation interventions are going to be used to help
stressed athletes long term. While the current results are promising, it is important to note that
this is a small scale preliminary study. Future research may benefit from conducting a
randomised control trial with larger sample size to ensure external validity and
generalisability (Cohen 2017; Burns, 2012). Future research may also benefits comparing the
difference between meditation with and without psychoeducation in order to gain a deeper

understanding of the benefits of psychoeducation when using meditation.

The current pilot study findings show promise for the use the MBIs with high
performance athletes. It is well known that athletes are particularly vulnerable to the
detrimental effects of stress where high levels of stress do not only increase an athletes risk of
anxiety, depression (De Francisco et al., 2016) and burnout (Spiotta et al., 2018), but can also
impair their ability to perform (Bali, 2015). This is of a particular concern during the current
COVID climate where athletes are even more likely to experience stress (di Fronso et al., 2020)
due to the uncertainty that goes hand in hand with a constantly changing schedule and new
found pressures that coincide a global economic crisis (Mehrsafar et al., 2020; Frank et al.,
2020). Furthermore, an athlete’s psychology has drastic effects on his or her performance
(Bernier et al., 2009). Learning new skills to observe one's thoughts and feelings without
needing to invest all of one’s mental effort into controlling unwanted thoughts and feelings
(Birrer & Morgan, 2010). This can help athletes become more involved in present moment
experiences while promoting more adaptive responses to demands of the task at hand. In doing
so, athletes who participante in MBIs and meditation can become better equipped to deal with

stressors, benefiting both performance and ability to cope with stress.
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Chapter Eight Appendices

Appendix A: Participant Information Sheet

.

5

"

MASSEY UNIVERSITY

COLLEGE OF HUMANITIES
AND SOCIAL SCIENCES
TE KURA PUKENGA TANGATA

Can Mindfulness Help High Performance Athletes?

INFORMATION FOR PARTICIPANTS

Thank you for showing an interest in this study. Please read everything below before
deciding if you want to take part. This information sheet will tell you a little more about the

study, and what we would like you to do.

This research will be investigating the effects of mindfulness psychoeducation and meditation
practice with high performance athletes. This study is been conducted by Taylor Rapley,
Masters Student at Massey University, School of Psychology. During the study Taylor will
be supervised by Dr Ian de Terte, senior lecturer and clinical psychologist within the School

of Psychology at Massey University.
Project Description

The purpose of this thesis is to investigate the effects of mindfulness psychoeducation and
meditation on high performance athletes and the benefits to athletes dealing with stress.
During this research project I will assess how mindfulness meditation paired with
psychoeducation may affect athletes’ perceived stress, dispositional mindfulness

(mindfulness as a habit), psychological inflexibility and self-compassion over time.

Why is this research important?
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The difference between winning and losing is largely influenced by athletes’ ability to
successfully perform under varying stressors. For this reason, athletes are continually seeking
to develop skills in order to be able to cope with extensive pressure, yet simultaneously

perform to an exceptionally high standard.

Mindfulness Based Interventions are gaining momentum in the domain of sport and
performance psychology to help athletes better deal with stress. Mindfulness Base
Interventions focus on skills which allow individuals to better deal with challenging
experiences through changing the way one relates to such experiences. In doing so,
individuals come to recognise that stress is inevitable but distress is not, and so become better
equipped to deal with stress without it becoming detrimental to their wellbeing and

performance.

There is evidence to suggest that Mindfulness Based Interventions can reduce perceived
stress and psychological inflexibility, and increase dispositional mindfulness and self-
compassion. There is also evidence to suggest that Mindfulness Based Interventions could be
an alternative, more successful intervention with athletes in comparison to more traditional

psychological skills training.

Who can take part in this study?

Inclusion to participate in this study will be based on a number of factors; 1) participants
must be competitive athletes competing at a national and/or international level, 2) participants
must be older than 18 years old, 3) participants must have no personal relationship with the
primary researcher, and 4) participants’ level of perceived stress. Based on the above criteria,
at least three participants will be selected to participate in the study at the discretion of the

researcher.

How do I volunteer to participate in this study?

To volunteer to participate in this study you will be required to fill out a demographic
questionnaire which will include the email, gender, age, location, sport and duration of
current sporting status, as well as previous mindfulness experience. In addition, you will

complete a Perceived Stress questionnaire (PSS-10). Overall, this should take you
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approximately 5 - 10 minutes. Once completed, the demographic question and perceived

stress scale will be returned to the primary researcher via email.

What will I be asked to do if I am selected for the study?

Participants selected for the study will be contacted directly by the primary researcher to
personally thank them and answer any questions and inform them of procedures moving

forward.

Baseline Testing

Selected participants will complete four surveys, once a week for at least 3 weeks. Each

survey should take approximately 5 minutes to complete.

The Intervention

After 3 weeks of baseline testing, participants will watch a 25-minute mindfulness
psychoeducation pre-recorded video; this will be facilitated by the principal researcher. This
session will introduce the mindfulness app and educate the participants on the science and
mechanisms of mindfulness and meditation, as well as specific benefits related to individual

well-being and performance outcomes.

Once participants have watched the psychoeducation session, they will begin using the
smartphone meditation application. Participants will spend 12 days learning meditation,
followed by 30 days practicing mindfulness meditation as part of the 30-Day Challenge.
During the recording, participants will be given the option to complete the 12 days of
learning in three hours over one day. It is important that participants do not choose this
option. The learning must be completed over 12 days, with one lesson a day. Participants will
use the app for a total of 42 days where they will be encouraged to meditate once a day for 30

days.

Mid Study Testing

Participants will be required to complete the same four surveys completed at the beginning of

the study at two points during the mindfulness intervention. These surveys will be completed
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once on day 14 of the meditation intervention and once on day 28. Each survey should take

approximately five minutes to complete.

End of the Study

Once participants have completed the 30 day challenge, they will be required to complete
four surveys, once a week for at least three weeks. These will be the same surveys that were
completed at the beginning of the study. Each survey should take approximately five minutes

to complete.

What are the benefits and risks of taking part in this study?

By identifying the effects of mindfulness psychoeducation and meditation on athletes’
perceived stress, the proposed research will benefit individuals by assisting them to perform
to their potential under high pressure situations in both sport and day-to-day life. If the
hypotheses of this study areccorrect, participants should see a decrease in their perceived
stress and psychological inflexibility, as well as an increase in dispositional mindfulness and

self-compassion.

What will happen to information collected during the study?

Data gathered will be password protected and stored securely on the primary researcher’s
computer and only accessed by the primary researcher and research supervisor. Data will be
protected and retained for five years as per the Massey University guidelines, after which

data will be disposed of. Publications in academic journals may result from this thesis.

Participants will be able to access a summary of the project findings on the completion of the
project upon request. To ensure participant confidentiality, participant names and any other
identifiable information will not be included in the thesis or any published papers resulting

from this research.

Participants Rights

You are under no obligation to accept this invitation. If you decide to participate, you have

the right to:

188



o decline to answer any particular question;

o withdraw from the study at any time;

o ask any questions about the study at any time during participation;

o provide information on the understanding that your name will not be used unless you
give permission to the researcher;

o be given access to a summary of the project findings when it is concluded.

In relation to online assessments,

 completion and return of the questionnaire(s) implies consent. You have the right to

decline to answer any particular question.
Project Contacts

Please do not hesitate to contact the researcher and/or supervisor for any questions related to

the research project.

Principal Researcher

Taylor Rapley

Email: I
Phore: |G
Researcher Supervisor

Doctor Ian de Terte

Email: I.deTerte @massey.ac.nz

Phone: +64 (04) 801 5799 ext. 63603

Compulsory Statements
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This project has been evaluated by peer review and judged to be low risk. Consequently, it
has not be reviewed by one of the University’s Human Ethics Committees. The researchers

named above are responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with
someone other than the researcher(s), please contact Prof Craig Johnson, Director of

Research Ethics:

Phone: 06 356 9099 x 85271

Email: humanethics@massey .ac.nz.

Thank you for considering to participate in this study.
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Appendix B: Personal Invitation Letter

o

5

" o

MASSEY UNIVERSITY

COLLEGE OF HUMANITIES
AND SOCIAL SCIENCES
TE KURA PUKENGA TANGATA

8 July 2020
Dear High Performance Athlete

I am currently a Psychology Masters student at Massey University. As part of my research, |
will be examining the effects of a Mindfulness Based Intervention using psychoeducation and
meditation on athlete’s perceived stress, as well as psychological inflexibility, dispositional

mindfulness (mindfulness as a habit) and self-compassion, and I invite you to participate.

The difference between winning and losing is largely influenced by athletes’ ability to
successfully perform under varying stressors. For this reason, athletes are continuously
seeking to develop skills to be able to cope with extensive pressure, yet simultaneously

perform to an exceptionally high standard.

Mindfulness Based Interventions are gaining momentum in the domain of sport and
performance psychology to help athletes better deal with stress. Mindfulness Based
Interventions focus on skills that allow the individual to better deal with negative or
challenging experiences through changing the way one relates to such experiences. In doing
so, individuals come to recognise that stress is inevitable while distress is not, and become
better equipped to deal with stress without it becoming detrimental to one’s wellbeing and

performance.

There is evidence to suggest that Mindfulness Based Interventions can reduce perceived
stress, and psychological inflexibility, as well as increase self-compassion and dispositional
mindfulness. There is also evidence to suggest that mindfulness-based interventions could be
an alternative, more successful intervention with athletes in comparison to traditional
psychological skills training. An information sheet outlining all procedures and that

participation is voluntary and confidential is enclosed.



We ask that you read the information sheet and if you have any questions about the study or

require further information please contact me or my supervisor, Dr Ian de Terte. My direct

line is | o 2lternatively, my email is ||| | A D: 1an de
Terte’s direct line is +64 (04) 801 5799 ext. 63603 or his email address is

I.deterte@massey .ac.nz.
Yours sincerely,

Taylor Rapley
Primary Researcher

School of Psychology, Massey University.
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Appendix C: Participant Consent Form

5

—

MASSEY UNIVERSITY

COLLEGE OF HUMANITIES
AND SOCIAL SCIENCES
TE KURA PUKENGA TANGATA

Can Mindfulness Help Athletes?
PARTICIPANTS CONSENT FORM - INDIVIDUAL

I have read, or have had read to me in my first language, and I understand the Information
Sheet attached. I have had the details of the study explained to me, any questions I have had
been answered to my satisfaction, and I understand that I may ask further questions at any
time. I have been given sufficient time to consider whether to participate in this study and I

understand participation is voluntary and that I may withdraw from the study at any time.

1. I wish/do not wish to have data placed in an official archive.
2. T agree to participate in this study under the conditions set out in the information

sheet.

Declaration by Participant

I [print full name] hereby consent to take part in

this

study.

Signature: Date:
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Appendix D: Letter of Notification Human Ethics

A

5

T

MASSEY UNIVERSITY

COLLEGE OF HUMANITIES
AND SOCIAL SCIENCES
TE KURA PUKENGA TANGATA

Date: 22 April 2020

Dear Taylor Rapley

Re: Ethics Notification - 4000022511 - Is Mindfulness Helpful to Athletes?
Thank you for your notification which you have assessed as Low Risk.

Your project has been recorded in our system which is reported in the Annual Report of the

Massey University Human Ethics Committee.
The low risk notification for this project is valid for a maximum of three years.

If situations subsequently occur which cause you to reconsider your ethical analysis, please

contact a Research Ethics Administrator.

Please note that travel undertaken by students must be approved by the supervisor and the
relevant Pro Vice-Chancellor and be in accordance with the Policy and Procedures for
Course-Related Student Travel Overseas. In addition, the supervisor must advise the

University's Insurance Officer.
A reminder to include the following statement on all public documents:

"This project has been evaluated by peer review and judged to be low risk. Consequently, it
has not been reviewed by one of the University's Human Ethics Committees. The

researcher(s) named in this document are responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you want to raise with
someone other than the researcher(s), please contact Professor Craig Johnson, Director -
Ethics, telephone 06 3569099 ext 85271, email humanethics@massey.ac.nz."
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Please note, if a sponsoring organisation, funding authority or a journal in which you wish to
publish requires evidence of committee approval (with an approval number), you will have to
complete the application form again, answering "yes" to the publication question to provide
more information for one of the University's Human Ethics Committees. You should also

note that such an approval can only be provided prior to the commencement of the research.

Yours sincerely

< //v —

Professor Craig Johnson

Chair, Human Ethics Chairs' Committee and Director (Research Ethics)

Research Ethics Office, Research and Enterprise
Massey University, Private Bag 11 222, Palmerston North, 4442, New Zealand T 06 350
5573; 06 350 5575 F 06 355 7973 E humanethics@massey.ac.nz W

http://humanethics.massey.ac.nz

195



Appendix E: Demographic Questionnaire

Can Mindfulness Help Athletes?
Demographic Questionnaire

Please answer the following questions before completing the Perceived Stress Scale
assessment. Completion and return of the questionnaire(s) implies consent. You have the
right to decline to answer any particular question. To ensure confidentiality, any identifiable

information such as your name, will not be shared or published.

Once completed, please email the questionnaire and Perceived Stress assessment to

I
Thank you for your time.

1. Full name:

2. Age:

3. Gender (please circle or highlight):

Male

Female

Other (please state):

4. Type of sport:
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5. Are you a member of a New Zealand Team or New Zealand Development Team?

Please circle or highlight.

Yes

No

6. In your sport, at what level do you compete? Please circle or highlight.

National level

International level

National & International level

Professional (paid)

7. How long have you been competing at this level? Please circle or highlight.

1 - 6 months

6 - 12 months

1 - 2 years

2 - 3 years
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3+ years
8. Please circle or highlight the following in response to your experience of meditation:

I currently practice meditation.

I have practiced meditation in the past.

I have never practiced meditation.

9. Do you have a personal relationship with the principal researcher, Taylor Rapley?

Please circle or highlight.

Yes

No

Please answer the 10 multiple choice Perceived Stress Scale assessment questions to the best

of your ability. This should take approximately 5 - 10 minutes.

Once completed, please return your demographic questionnaire and Perceived Stress Scale

assessment to |GG

Thank you kindly.
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Appendix F: Perceived Stress Scale (PSS-10)

The Perceived Stress Scale (PSS-10)

The questions this scale (Cohen, Kamarck & Mermelstein, 1983) ask you about your feelings
and thoughts during the last month. In each case, you will be asked to indicate by circling

how often you felt or thought a certain way.

Name Date

Age

Gender (Circle): M F Other

0 =Never 1= Almost Never 2= Sometimes 3= Fairly Often 4 = Very Often

1. In the last month, how often have you been upset because of something that happened

unexpectedly?

2. In the last month, how often have you felt that you were unable to control the important

things in your life?
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4. In the last month, how often have you felt confident about your ability to handle your

personal problems?

6. In the last month, how often have you found that you could not cope with all the things that

you had to do?

9. In the last month, how often have you been angered because of things that were outside of

your control?
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10. In the last month, how often have you felt difficulties were piling up so high that you

could not overcome them?
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Appendix G: Mindfulness Attention Awareness Scale (MAAS)

The Mindful Attention Awareness Scale (MAAS)

The trait MAAS (Brown & Ryan, 2003) is a 15-item scale designed to assess a core
characteristic of mindfulness, namely, a receptive state of mind in which attention, informed
by a sensitive awareness of what is occurring in the present, simply observes what is taking

place.

Instructions: Below is a collection of statements about your everyday experience. Using the
1-6 scale below, please indicate how frequently or infrequently you currently have each
experience. Please answer according to what really reflects your experience rather than what

you think your experience should be. Please treat each item separately from every other item.

Almost never Almost always

1. I could be experiencing some emotion and not be conscious of it until sometime

later.

2. I break or spill things because of carelessness, not paying attention, or thinking of

something else.

3.1 find it difficult to stay focused on what’s happening in the present.

4.1 tend to walk quickly to get where I’m going without paying attention to what I

experience along the way.

5. I tend not to notice feelings of physical tension or discomfort until they really grab

my attention.

6. I forget a person’s name almost as soon as I’ve been told it for the first time.
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7. It seems I am “running on automatic,” without much awareness of what I’'m doing.

8. I rush through activities without being really attentive to them.

9.1 get so focused on the goal I want to achieve that I lose touch with what I'm doing

right now to get there.

10. I do jobs or tasks automatically, without being aware of what I'm doing.

11.1 find myself listening to someone with one ear, doing something else at the same

time.

12. I drive places on ‘automatic pilot’ and then wonder why I went there.

13. 1 find myself preoccupied with the future or the past.

14.1 find myself doing things without paying attention.

15. 1 snack without being aware that I’m eating.
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Appendix H: Acceptance & Action Questionnaire (AAQ-II)

AAQ-II

Below you will find a list of statements. Please rate how true each statement is for you by

using the scale below to fill in your choice.

1 2 3 4 S 6 7

never |very seldom [seldom [sometimes [frequently |almost always [always

true true true true true true true

1. My painful experiences and memories make it difficult for me to live a life that I would

value.

2. I’m afraid of my feelings.

3.1 worry about not being able to control my feelings or worries.

4. My painful memories prevent me from having a fulfilling life.

5. Emotions cause problems in my life.

6. It seems like most people are handling their lives better than I am.

7. Worries get in the way of my success.
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This is a one-factor measure of psychological inflexibility, or experiential avoidance. Score
the scale by summing the seven items. Higher scores equal greater levels of psychological

inflexibility.
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Appendix I: Self-Compassion Scale (SCS-SF)

SELF-COMPASSION SCALE—-Short Form (SCS-SF) 2

HOW ITYPICALLY ACT TOWARDS MYSELF IN DIFFICULT TIMES

Please read each statement carefully before answering (Raes, Pommier, Van Gucht, 2011).
To the left of each item, indicate how often you behave in the stated manner, using the

following scale:

Almost never Almost always

1. When I fail at something important to me, I become consumed by feelings of

inadequacy.

2. I try to be understanding and patient towards those aspects of my personality I don’t

like.

3. When something painful happens, I try to take a balanced view of the situation.

4. When I'm feeling down, I tend to feel like most other people are probably happier

than I am.

5. I try to see my failings as part of the human condition.

6. When I’m going through a very hard time, I give myself the caring and tenderness I

need.

7. When something upsets me, I try to keep my emotions in balance.
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8. When I fail at something that’s important to me, I tend to feel alone in my failure.

9. When I'm feeling down, I tend to obsess and fixate on everything that’s wrong.

10. When I feel inadequate in some way, I try to remind myself that feelings of

inadequacy are shared by most people.

11. I’m disapproving and judgmental about my own flaws and inadequacies.

12. I’m intolerant and impatient towards those aspects of my personality I don’t like.
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Appendix J: Psychoeducation Video Transcript

Psychoeducation Session Outline

This psychoeducation session is aligned to module one of Gardner and Moore’s (2007)
Mindfulness Acceptance Commitment (MAC) approach for Human Performance. The
information provided in this psychoeducation session is evidence-based. The aim of this
session is to educate participants on mindfulness, processes of mindfulness, and how

mindfulness can benefit high-performance athletes.

Psychoeducation for this study will cover:

«  Information about theoretical and practical aspects of the mindfulness meditation
intervention.

e  Theoretical underpinnings of mindfulness.

«  Personal benefits associated with formal mindfulness practice.

. An introduction to the structure of the meditation intervention.

Explaining Mindfulness and Meditation

e  Mindfulness is a process characterised by paying attention to the present moment
whilst maintaining a nonjudgmental attitude.

e Mindfulness-Based Interventions seek to alter the way a person relates to their own
thoughts and/or emotions about a situation, as opposed to changing the content of
their thoughts and emotions.

e  Humans have a natural tendency to suppress and control negative thoughts and
emotions, making them more likely to surface.

. Mindfulness teaches a person to become aware of and more accepting of discomfort.
This can be helpful when managing negative thoughts and emotions in a person’s
sporting and personal life.

«  Opposite of accepting discomfort may include deliberate attempts to suppress
negative thoughts and emotions when a person is feeling distressed. To overcome this,

with the idea that stress is bad, the person may force themself not to be stressed. This
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type of thought control can heighten the person’s experience of distress, impacting
negatively on performance and well-being.

e  Can you relate to a similar experience where your attempt to control your thoughts
and emotions may have made them worse or the same, but not better?

e Mindfulness can increase awareness of unwanted thoughts and feelings with a non-

judgemental, judgmental accepting attitude.

What is nonjudgmental awareness?

e  Non-judgmental awareness is the ability to accept the present moment and any
unwanted thoughts, emotions, and sensations without labelling them as good, bad,
wrong, or right.

e  In other words, nonjudgemental awareness is letting go of the meaning of feelings and
instead, and experiencing them for what they are - irrespective of what thoughts you
might associate with them.

« A nonjudgmental attitude is generally associated with two key processes known as

acceptance and defusion.

What does Acceptance mean?

«  Acceptance is the process of accepting feelings, thoughts, and other sensations as an
inevitable part of the human experience. This requires a willingness to experience
internal events without defence.

e When associated with athletic performance, it is not the emotions or thoughts which
have an influence — rather the approach a person takes to try and eliminate and/or
control those emotions and thoughts.

«  For example, have you ever felt overly distressed before an event, found yourself
over-thinking your performance during an event, or feeling negative and lacking
confidence? How successful have you been in consistently eliminating those negative

thoughts and emotions?
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e  Trying to eliminate thoughts and feelings with an internal dialogue of “do not be
anxious”, “stop overthinking” or suppressive imagery can equally increase the
occurrence and intensity of such thoughts and emotions.

«  Itis not always possible to eliminate negative thoughts and feelings.

e  The alternative approach is to change how you relate to your thoughts and feelings.

e  Think of an athlete you look up to. Do you wonder if they experience negative
thoughts and feelings during or before moments where they are expected to perform?

e  Often, these athletes can perform well despite difficult internal experiences. They do
this not by over-interpreting the personal meaning or ramifications of specific
negative experiences but by accepting short-term discomfort in the pursuit of personal
goals and values. You may recognise this during situations you have performed well
despite difficult feelings, thoughts, and other discomforts.

e  Mindfulness can help a person manage these difficult experiences through
experiential acceptance, thus preventing them from interfering with a person’s
behaviour, performance, and well-being.

«  Experiential acceptance is the willingness to experience internal events without
defence.

«  Acceptance is associated with cognitive defusion.

What is Cognitive Defusion?

«  Cognitive defusion is the ability to create a distance between the content or absolute
meaning of thoughts and the relationship or believability of those thoughts.

«  Imagine if every thought you ever had was a reflection of the absolute truth.

e A person’s thoughts do not always reflect absolute reality, nor do they always require
action.

. The concept of defusion can be understood by imagining you are the sky and your
thoughts and emotions are clouds passing by. Like your thoughts and emotions,
clouds are inevitable and impermanent, meaning they will come and go whether you
like it or not.

e  The sky does not fuse or attach to the clouds - even in the greatest storm, blue sky will

still exist beneath the front. The blue sky observes the clouds from a distance,
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allowing the clouds to come and go, without becoming part of the clouds. Like the
blue sky, you can observe your thoughts and emotions from a distance, also allowing
them to come and go, without becoming your thoughts and emotions

. [illustration of moving weather in the sky to demonstrate metaphor].

e By applying mindfulness, nonjudgemental awareness of thoughts becomes possible
through a process of accepting them, isolating them from reality and drawing
attention back to the present moment.

e  The opposite of defusion is cognitive fusion. Fusion can be understood as having
negative thoughts and emotions, which I will refer to as ‘noise’, and attaching to or
identifying with that noise as absolute truth or something that needs to be controlled.

. In contrast, defusion occurs when a person dismisses the noise through a process in
which it is simply allowed to exist, without the need to act on or control such noise.

e Whilst it is not always possible to stop ‘noise’, it can be defused through simple
observation, and by choosing to behave in a way that is aligned with core values,
rather than feelings or on-going negative thoughts.

«  Defusion is about creating space between yourself and the noise. Within that space,
you have the freedom to choose how you want to respond to that discomfort based on
what will best serve you in that moment, rather than letting your emotions drive your
behaviour.

e  Defusion can also help you to accept difficult emotions and thoughts as an inevitable
part of high-performance sport, without the need to control or suppress them because
controlling internal ‘noise’ is not always possible, especially during high-pressure
situations.

e Mindfulness works by fostering greater nonjudgemental awareness, experiential

acceptance, and cognitive defusion in every-day life.

What happens when you try to control the noise instead of accepting it with a non-

judgmental attitude?

e  The assumption that discomfort is bad and the resultant efforts to minimise discomfort

through avoidance or ‘thought-control’ can make unwanted experiences worse.
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e  The failure to accept and defuse from ‘noise’ can result in a shift from feeling
temporary discomfort to unnecessary suffering. This can cause heightened negative
thoughts and emotions, resulting in rumination (worrying about the past), speculation
(anticipating the future), and task-irrelevant attention — leading to poor performance
and diminished well-being.

e Mindfulness is the process by which a person learns to observe and accept a variety of
naturally occurring thoughts and emotions that are constantly changing, and not
always necessary to control.

e When a person practices mindfulness, they are practicing nonjudgmental awareness of
the present moment.

e  Non-judgmental awareness of present thoughts and feelings can allow a person to
accept and defuse from negative thoughts and emotions. In the context of
performance, this can be likened shifting from a place of “I want to perform well but
I am thinking negatively or feeling badly,” to “I want to perform well and I am
thinking negatively or feeling bad.” Notice how within the first instance, the initial
segment does not allow the second segment to coexist, while the second instance
allows room for both segments to happen simultaneously.

e  The mindful athlete can perform, irrespective of what thoughts and emotions may

arise.

How can mindfulness help you?

e Mindfulness replaces the concept of needing to think and feel good in order to
perform optimally with the concept of being able to feel or think negatively whilst
being able to achieve optimal performance.

e  Mindfulness is an important skill for a high-performance athlete because difficult
thoughts and emotions are a very natural, inevitable part of being a human, and are
especially common during competitive sports.

e Assuch,itis not the presence of uncomfortable thoughts and feelings that is the
problem, but rather how a person relates to those discomforts.

e  In other words, trying to suppress and problematise the noise may make the noise

louder in the long term, not quieter.
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Mindfulness can help with the acceptance of noise, without letting the noise have a a
negative impact on behaviour, performance, and well-being.

Similarly, mindfulness can help athletes focus on the task at hand, rather than focus
on thoughts and emotions which may interfere with their ability to perform.

Can you think of a well-learned skill you have acquired in your sport where you do
not necessarily have to think about it to execute it?

When athletes are under stress they are inclined to focus on perfecting well-learned
‘automated' skills to enhance the feeling of control over the situation. For example,
‘overthinking’ tiny details, like where your stick meets the ball as you move across
the field. These skills are best executed without conscious thought. When a person
attempts to control well-learned foundational skill with conscious effort, that skill can
become impaired.

Athletes tend to describe this experience of overthinking details with the feeling of
stiffness rather than fluidity and effortless movement, or behaviour in which frequent
mistakes are made.

Mindfulness can help athletes focus their attention on task-relevant cues, reduce the
effort sought to control thoughts and emotions, and better manage performance
pressure —all of which may enhance performance under pressure.

Other benefits of mindfulness include an increase in dispositional mindfulness where
mindfulness becomes more of a day-to-day habit.

For example, formal mindfulness training promotes neuroplasticity in the brain by
creating new neural pathways that reinforce attentional control and self-regulation,
thus helping athletes better adapt to challenging situations across many facets of life.
This behaviour can be compared to strengthening a particular muscle —the more you
use it, the stronger it can become. The brain works in a similar way; it changes in
response to experiences. Mindful experiences create mindful connections in the
brain.

Mindfulness practice is associated with decreased levels of perceived stress, burnout,
and an increase in an athlete’s ability to experience positive stress, which acts as a
trigger for flow state and optimal performance.

Mindfulness helps athletes to perceive stressful experiences more objectively, without

letting stressful situations impair their performance.
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e Mindfulness has been shown to enhance athletes’ psychological flexibility, which is
about being able to adapt to changing situational demands in pursuit of their goals and
values.

e  Mindfulness has been proven to increase athletes’ self-compassion. This is achieved
when a person separates themselves from their thoughts and emotions to promote
kindness towards oneself. Outcomes associated with mindfulness and self-compassion
in athletes include less self-criticism, rumination (worrying) and concern over

mistakes, as well as better performance.

The Importance of Practice

e  Practice is important when it comes to gaining direct benefit from mindfulness
training. Athletes committed to mindfulness practice experience greater benefits such
as decreased perceived levels of stress, increased psychological flexibility, self-
compassion, and performance.

e As previously mentioned, formal mindfulness practice has been shown to result in
neuroplasticity where the brain creates new neural pathways mindfulness and benefits
associated with mindfulness, such as the ability to cope with stress becomes more
second nature.

«  Without adequate practice mindfulness is unlikely to become sufficiently embedded
and habitual. If mindfulness is not a habit, athletes must consciously reflect on the
need to be mindful.

e What does this mean for your performance? If you are under pressure during a
competition, those parts of your brain responsible for executing newly learned skills,
such as mindfulness, can become impaired. This means you are likely to struggle to
benefit from mindfulness when you’re stressed. However, consistent and regular
mindfulness practice assists in building neural pathways to enable mindfulness to
become second nature. This allows you to adapt and deal with stress when you need

to most.

3. Mindfulness and Meditation

¢ Meditation is one method of practicing mindfulness.
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e  Regular meditation practice has several benefits already discussed, which are
especially relevant for high-performance athletes.

o  This study uses meditation as a primary means of practicing and benefiting from
mindfulness.

e  There are many misconceptions about meditation which often deter people from

sticking to meditation practice. Some of the main misconceptions are as follows:

1. “I can’t stop my mind from thinking.”

Meditation is about a nonjudgmental awareness of your thoughts and emotions without the
need to control them. Meditation is not about not thinking. There is a difference between
having negative noise inside your head (which is often inevitable) and fusing to or identifying
with that negative noise inside your head. The 1 Giant Mind Meditation technique, will teach

you to witness thoughts without the need to control them or eliminate them.

2. “I’'m not the type to meditate.”

There is no type - meditation is not a religion, a cult, or a fad. Meditation practice is
recognised as one of the most basic, fundamental forms of self-care. Benefits include
improved cognitive functioning, increased positive emotions, reduced inflammation, anxiety
and depression as well as improved sleep and recovery from injuries and enhanced

performance.

3. “I don’t have time to meditate.”

People often confuse not having sufficient time to meditation with not making it a priority. In
order to benefit from mindfulness, it can be helpful to think about your values and priorities,

and what you do with your time should reflect those values and priorities.

4. “Meditation makes me feel bad.”

When you stop and take a moment to observe your thoughts and feelings, it can feel
uncomfortable, as often those thoughts and feelings are uncomfortable. Giving yourself space
to accept discomfort will help you to defuse (distance yourself) from uncomfortable thoughts

and emotions by changing how you relate to those thoughts, without needing to change and
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control the content of them. Ignoring discomfort or trying to control it can make letting go of
stress very difficult. Allowing yourself space to be with (accept) and let go of (defuse)
uncomfortable thoughts and emotions, can lessen the negative impact of such experiences.
Think of carbonated contents inside of a fizzy bottle of coke as your stress. Now think of
meditation as slowly releasing the pressure from a bottle of coke instead of letting it explode
everywhere after it has been rolling about in the back of your car for a week. It is okay for
meditation to feel uncomfortable. The goal is not to promote relaxation and comfort, but

rather an awareness and acceptance of discomfort. Relaxation is an additional bonus.

4. ‘1 Giant Mind: Learn to Meditate’

e  The importance of practicing mindfulness in order to make it more of a habit, rather
than something to fall back on only when required should now be understood.

«  Phone applications are both a convenient and effective means of practicing
mindfulness over time. A great deal of research has shown how mindfulness apps can
help to integrate mindfulness into a daily practice for athletes and people with busy
schedules.

e The mindfulness app used for this study is called ‘1 Giant Mind: Learn to Meditate’
and has been created to make ancient meditative knowledge and skills, modern,
relevant and accessible to everyone.

o  This particular phone application has been chosen because it teaches a meditation
technique that makes meditation a self-sustaining practice which once learned, does
not rely on a smartphone or instructor for guidance.

«  The app covers key processes of mindfulness related to changing how a person relates
to thoughts, emotions and sensations with a non-judgmental attitude in an easily
consumed manner.

e As partof the 12 days of learning, the phone application teaches knowledge and skills
aimed to make formal meditation practice relatable to life outside of meditation. This
is a key point of difference compared with other meditation apps, some of which fail

to educate app users on the process of meditation.

5. Study procedures
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o In the next few days, you will begin the ‘1 Giant Mind - Learn to Meditate’ program which
consists of 12 days of learning, followed by 30 days of practice. This will take

approximately 15 - 20 minutes of your time each day.

* You will be given an option to complete the 12 days of learning in a single 3-hour session,
but PLEASE DO NOT USE THIS OPTION. For the research to be effective, it is
important for you to use the entire 12 days to complete the 12-day learning block before
commencing the 30-day challenge.

[ illustration using screen shots to clarify key steps relating to setting up and using

the of 1 Giant Mind app |

1. The 1 Giant Mind meditation app is free to download on any smartphone. You can

search for this app in your app store by typing in ‘1 Giant Mind’.

2. Download the app on your smartphone.

3. Once downloaded, open the app and select ‘Register now’.

4. Add your name, email, age, and create a password.

5. The app will give you thorough instructions which I will now briefly go over.

6. You will come across a page with, ‘Learn to Meditate in 12 Easy Steps’. Follow the

‘Easy audio Instruction. We suggest doing one step a day for 12 days.

7. You will have the option to do more than one step in a day, but PLEASE do these 12

steps over 12 days, as recommended.

8. The 30-day challenge will only be unlocked once you have completed the 12 steps.

9.  Once you are ready for your first session, select “Let’s get started”.
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10.

11.

12.

13.

14.

15.

Select “Start Step 1 and press play to listen to the audio introduction and Step 1.

Each of the 12 steps goes for 15 minutes.

At the end of each step, you can access a 'Review your experience video library’ to
help you understand your experience of meditation and refine your practice. This also
includes functions like a journal and ‘Set a reminder’ tool to help you with your

practice.

At the end of the 12-step course, you will have learned an Automated Self
Transcendental meditation technique. You will then be required to participate in the

’30-day challenge’ to make meditation more of a daily habit.

You can use your preferred variable timer option to choose to meditate with male or
female guidance, in music or in silence, with options ranging from 10, 15 and 20

minutes.

The 1 Giant Mind app gives thorough instructions throughout, so all you need to
remember from this is the name of the app to download and to please participate in

the ‘Learn to Meditate in 12 Easy Steps’ over 12 days before the 30-day challenge.

6. Questionnaires

* You have already done your baseline testing.

* You will be required to complete these same questionnaires on Day 14 and on Day 28. You

will be reminded a few days before and one the day of needing to complete and send in

your questionnaires.

At the end of the study, you will complete those same four surveys once a week, for a

minimum of three weeks.
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You can find more information about the study procedure on your information sheet.

If you have any questions or concerns at any point throughout the study, please send an email

to |GG o !l or text the contact numbers provided.

[ text of primary researcher and research supervisor contact details |
We are more than happy to talk.

Thank you so much for choosing to participate in this study.
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Information letter sent
to HP athletes.

Appendix K: Methodology Flow Diagram

Baseline testing once a
week for at least 3
weeks (PSS-10, MAAS,
AAQ-II, SCS-SF).

Volunteers for the
study fill out consent,
PSS-10 and inclusion

questionnaire.

\

'

1 day following the end
of baseline testing,
participants watch the
psychoeducation video.

Participants who meet
the inclusion criteria
are selected for the
study.

Mid intervention testing
on day 28 of using the
meditation app (PSS-10,
MAAS, AAQ-I],
SCS-SF).

-

1 day following
psychoeducation,
participants start using
meditation app for 30
days.

\

Intervention ends day
30.

Mid intervention testing
on day 14 of using the
meditation app (PSS-10,
MAAS, AAQ-I],
SCS-SF).

Post intervention testing
starts on day 35 once a
week for at least 3
weeks (PSS-10, MAAS,
AAQ-II, SCS-SF).

|

1 day following the post
intervention testing,
participants fill out a

follow up questionnaire.
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