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Abstract 

Over the last twenty years, mindfulness has generated a large amount of 

research interest in psychology and cognitive neuroscience, and has gained some 

recognition as a relevant skill for performance in sport (Bernier, Thienot, Codron, 

& Fournier, 2009; Gardner & Moore, 2004). The first chapter in this thesis 

presents an overview of the literature on mindfulness, highlighting the different 

conceptualisations within the literature, as well as identifying the research gaps 

within the specific context of sport.  

The opening study of this thesis was designed to investigate the use of 

mindfulness processes by elite athletes during competition (using video-

stimulated interviews), and to assist in the development of a conceptual 

mindfulness framework relevant for the sport context. At the conclusion of this 

study, it is proposed that mindfulness can act as a self- regulatory process in 

sport.  

The second study was designed to develop the Mindfulness Inventory for 

Sport (MIS) using the three-factor model conceptualisation of mindfulness in 

sport: (1) the ability to be aware of thoughts, emotions, and bodily sensations in 

the present-moment (i.e., meta- awareness); (2) a non-judgmental attitude towards 

these internal events; (3) the ability to remain focused (or quickly refocus). 

Results indicated that this three-factor measure displayed an acceptable model fit 

and the subscales of the MIS displayed favourable correlations with conceptually-

related variables such as flow, worry, concentration disruption, and 

perfectionism. 

The final study of this thesis was designed to evaluate a program used to 
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train mindfulness according to the three-component conceptual framework. Elite 

swimmers were tested before and after assignment to a four-week mindfulness 

training or control condition. Testing included the completion of the MIS, a 

swimming-task and a balance-task, both involving the use of visual and auditory 

distractions, and a Stroop task. The focus of attention and one‟s mindfulness state 

was assessed for each task using a 7-item self-report form. Analyses revealed that 

there was no significant multivariate effect for mindfulness training on 

mindfulness skills, swimming performance, or attention control. However, greater 

engagement in mindfulness practice during the intervention period was positively 

correlated with performance outcomes as well as the scores on the MIS. 

In summary, the results of the three studies presented in this thesis provide 

a preliminary understanding of mindfulness in sport. This thesis contributes to the 

literature at a conceptual level by identifying a three-component framework and 

emphasising the self- regulatory and meta-cognitive characteristics of 

mindfulness in sport. In addition, this work also contributes on a methodological 

level by developing a tool to measure the three-component construct as well as 

outlining relevant mindfulness-based intervention techniques for sport. 
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Overview of Chapter I 

 

This chapter presents a brief overview of the mindfulness construct in 

relation to consciousness and attention, in addition to integrating the different 

perspectives adopted toward mindfulness: from its Eastern roots to the various 

models in cognitive psychology, clinical psychology and the neurosciences. 

Finally, this review outlines the current state of knowledge about mindfulness in 

sport and concludes by highlighting gaps in the literature on mindfulness as well 

as presenting avenues for future inquiry. An emphasis is placed on the lack of 

research investigating the mechanisms underlying mindfulness in sport and the 

absence of a domain-specific conceptual framework. A conventional literature 

search was undertaken using the terms “origin of mindfulness”, “mindfulness and 

neuroscience”, “mindfulness and sport performance”, and “mental skills training”. 

The databases searched were OneSearch, PsychInfo and Medline. Papers were 

included if they were published since 1980 and in English. 

This chapter is followed by the presentation of a manuscript with a novel 

investigation on the spontaneous use of mindfulness processes by elite athletes 

during competition.  
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Chapter I 

Understanding the essence of mindfulness: from its origins to recent models and 

applications 
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In order to perform at their optimal level, elite athletes are usually prompted to 

be in the present moment, to have a clear mind, and to „just do it‟. Although this 

process sounds easy, athletes often require skilful control over their minds to 

accomplish it successfully. Training in mindfulness techniques might be one way 

in which athletes can combat the detrimental effects of disruptions and 

distractions in sport. More specifically, mindfulness may be a way to help athletes 

become more aware of external and internal triggers, and to not let their reactions 

interfere with their performance. Modern approaches to the study of mindfulness 

have their roots in Eastern philosophy and the psychology of consciousness. 

 

Consciousness 

My soul is like a hidden orchestra; I do not know which instruments grind 

and play away inside of me, strings and harps, timbales and drums. I can only 

recognise myself as a symphony. 

Fernando Pessoa, The book of Disquiet  

If, as individuals, we consider what it means and how it feels to be conscious 

in the moment, then we can appreciate how difficult it is to define the state of 

consciousness. As Cohen and Dennett (2011) mentioned, human consciousness 

represents one of the central and last remaining mysteries of life. Thus, this 

section is not designed to resolve the vast and complex question of consciousness; 

rather, the aim here is to bring clarity to the concept, and to do so in the context of 

sport and mindfulness.  

Damasio (2010) describes consciousness as the knowledge of one‟s own 

existence in relation to one‟s surroundings. It is a particular state of mind that 

represents the subjective experience of the self, including the awareness of our 
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mental processes. Frith (2007) described the role of consciousness as being 

mainly social by representing the private experience of our own existence in 

relation to whatever surrounds it at a given moment. According to Frith, 

consciousness has three main social roles: 1) the awareness of one‟s actions, 

which leads to a sense of responsibility for self and others; 2) the awareness of 

one‟s choices, which allows us to justify our decisions and motivations; and 3) the 

awareness of one‟s sensations, which generates a shared reality. Adopting a 

different perspective, Tononi and Koch (2008) emphasised the informative role of 

consciousness. By reducing uncertainty among various alternatives, consciousness 

gives access to integrated information. The state of being conscious depends on 

one‟s ability to integrate multiple information sources and experience them as a 

whole. As Pessoa described, the self is like a symphony and it is difficult to 

differentiate the various instruments. According to Tononi and Koch (2008), 

consciousness should be differentiated in terms of levels and content. Levels of 

consciousness refer to the degree to which one is conscious (of anything), and can 

vary from being in an awakened state to an altered state, such as dreaming while 

sleeping. Content of consciousness refers to the particular experience one is 

having at any given time, at a given level of consciousness (Tononi & Koch, 

2008).  

There is still a contemporary debate as to whether our cognitive functions 

(working memory, attention, decision-making) should be conceptually separated 

from consciousness. Tononi and Koch (2008) argued that consciousness should be 

seen as a separate entity and goes beyond its three characteristics: interaction with 

the environment, ability to self-reflect, and attentional function. In relation to the 

interaction with the external world, even though consciousness is tightly linked 
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with external stimuli, there are many examples in which stimulus-independent 

consciousness may be associated with unique pathways of neuronal activation 

(Mason et al., 2007). Mind wandering (i.e. engaging in cognitions unrelated to the 

current demands of the external environment, Schooler et al., 2012) is a good 

illustration of what minds do when there is no external stimulation or conscious 

supervision necessary when performing a task. When the brain is not stimulated 

by external demands, a default network is activated and spontaneously produces 

the images, voices, thoughts, and feelings that constitute a stimulus-independent 

thought (Mason et al., 2007). In elite sports, a level of automaticity is required for 

skilled execution, so less conscious supervision of the execution of the movement 

is beneficial (Singer, 2002). In such circumstances, there is a risk of activating this 

default network and letting the mind wander, which may affect higher cognitive 

processes (e.g., decision-making; use of feedback loops and self-assessment in 

relation to the goal pursued). Research shows that individuals are more or less 

able to notice when their mind wanders, using a process called meta-awareness, 

also known as meta-consciousness or metacognitive awareness (Schooler et al., 

2012). Schooler and colleagues defined meta-awareness as explicit knowledge of 

one‟s current thoughts, and improving the ability to catch oneself when the mind 

wanders seems highly relevant in sport.  

In contrast to mind wandering, some states of consciousness are characterised 

by a complete absorption of oneself in intense perceptual tasks or physical 

activities. In these states, consciousness does not involve self-reflection (Tononi 

& Koch, 2008). In sport, the concept of flow, popularised by Csikszentmihalyi 

(1990), illustrates similar states of total immersion in the task, which are 

characterised by merging oneself with one‟s actions (i.e., automatic executions of 
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the movements) as well as access to clear feedback while performing the task. 

However, experiencing flow seems not to be a continuous state of consciousness 

as it can be interrupted by external factors (Jackson, 1992). If states of 

consciousness vary across time in high-level performances, higher-level cognitive 

skills such as meta-awareness may be necessary to regulate the quality of the 

experience in order to achieve the goal pursued.  

Attempts to distinguish consciousness and cognitive functions are 

particularly strong for the construct of attention. Tononi and Koch (2008) define 

attentional functions as “a set of mechanisms whereby the brain selects a subset of 

the incoming sensory information for higher levels processing while the non-

attended portions of the input are analysed at a lower-level” (p.242). Tononi and 

Koch (2008) argued that objects could be attended to without being consciously 

perceived, and vice-versa, supporting the idea that attention and consciousness are 

distinct phenomena. For example, priming effects can occur when the mere 

perception of environmental stimuli (i.e., prime) can influence one‟s social 

behaviours and judgment without a person‟s awareness of this influence (Bargh, 

2006). Therefore, a stimulus can be processed (i.e., processes involving visual 

attention such as involuntary eye movements) without conscious awareness and 

sensations of processing the stimulus. In contrast with Tononi and Koch, other 

authors posit that consciousness and attention cannot be separated (Cohen & 

Dennett, 2011; Posner, 1994, 2012). A simplistic view is that when subjects are 

paying attention to an object, they become conscious of its characteristics; and 

when the focus of attention shifts away, the object disappears from the stream of 

consciousness. Claiming that attention should not be seen as a unified process, 

Posner (2012) stated that consciousness has to be understood in reference to the 
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different networks of attention. The salience network aims to detect a change of 

state and alert the system, involving processes of meta-awareness and stimulus 

detection. This salience network should be differentiated from the executive 

network, or focal attention, which involves processes of re-orienting, directing 

and maintaining attention in reference to a goal (Hasenkamp, Wilson-Mendenhall, 

Duncan, & Barsalou, 2012; Posner, 2012).  

In order to clarify the concept of consciousness and develop a better 

understanding of the mechanisms involved in attention, researchers in cognitive 

neurosciences and psychology have started to investigate meditators as „attention 

experts‟. Buddhist principles are based on extensive knowledge in understanding 

consciousness, and Buddhists have developed techniques, such as focused 

meditation or mindfulness, which aim to enhance the phenomenology of 

consciousness and attention control.  

 

The Eastern origin of mindfulness 

Mindfulness represents a particular quality of consciousness that leads to 

well-being (Brown & Ryan, 2003). Commonly described as “the awareness that 

emerges through paying attention on purpose, in the present moment and non-

judgmentally to the unfolding experience” (Kabat-Zinn, 2003, p.144), 

mindfulness has been included in cognitive and behavioural therapies in the last 

twenty years. Considered as the heart of Buddhist meditation, some authors 

claimed the importance of not decontextualising mindfulness from its Eastern 

original construct (Grossman, 2008; Huxter, 2007). This section presents the 

Buddhist principles and how mindfulness fits within this philosophical position.  
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 Originally, the Buddha referred to “an awakened one” and relied on four 

truths as an analogy of the medical model (Huxter, 2007). The first truth 

represented psychological disorders, as well as mental and emotional distress, and 

was linked with discontent, anguish, or the suffering part of human reality. The 

second truth referred to the aetiology: Buddhists claimed that causes of this 

suffering were linked with the human tendency to be addicted to pleasant feelings 

as well as avoiding unpleasant feelings. Moreover, they highlighted that a general 

lack of awareness of these attraction/repulsion forces led to automatic patterns of 

reactions that could be dysfunctional. The third truth, representing health in the 

medical analogy, was linked to the concept of freedom: one should be able to 

disassociate from these automatic dysfunctional reactions that lead to suffering. 

Finally, the fourth truth referred to the ways of developing this freedom and 

reflected treatment in the medical model. As a lack of awareness and addiction to 

pleasant feelings caused suffering, the pathway to freedom was based on 

developing more insight and being able to let go of one‟s automatic reactions 

(Huxter, 2007). Further, developing a disciplined mind was based on three inter-

correlated domains: making wise choices, having an appropriate lifestyle, and 

practicing mindfulness meditation. Huxter (2007) highlighted that, “in Buddhism, 

mindfulness is one factor contextually embedded in several awakening systems” 

(p.48).  

Mindfulness, in Buddhist tradition, refers to deliberately paying close 

attention to what is happening right now without judgment or evaluation 

(Gunaratana, 2002). The insight developed through mindfulness meditation was 

based on the belief that all perceptions should be experienced as impermanent, 

uncertain and emptied of assumptions. Following these principles, there should be 
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no need to identify with thoughts, emotions and bodily sensations, which can be 

liberating for patients who are prone to depression (Teasdale et al., 2002). Thus, 

in Buddhism, mindfulness represents the cultivation of this particular awareness 

associated with detachment from one‟s internal experience. The Buddha described 

three processes involved in mindfulness meditation: 1) focusing in the present-

moment; 2) noticing changes of internal experience and what is triggering these 

changes; 3) paying a bare attention to the present-experience without clinging to 

any perceptions (Thanissaro, 1996). The practice of mindfulness aimed to develop 

insight on the full spectrum of one‟s body-mind experience. Mindfulness of the 

body included mindfulness of the breath, postures, behaviours and physical 

sensations. Mindfulness could also help individuals to notice emotional states, 

represented by subtle changes in one‟s body in reaction to a specific situation. 

Mindfulness of the mind included the contemplation of thought patterns 

experienced in the current moment. According to Buddhist philosophy, mindfully 

tracking one‟s own cognitive and emotional reaction to specific situations (e.g., 

being aware that one is worrying) allows one to let go of the reactive patterns and 

realise freedom from a diverse range of mental disorders (Huxter, 2007).  

 Originating from the Buddhist tradition, mindfulness has been adopted as 

the „third wave‟ of contemporary cognitive and behavioural therapies. Whereas 

the second wave of CBT focused on identifying and challenging the validity of 

irrational thoughts and emotions, aiming to substitute them with more rational 

ones, the so-called third wave focuses on developing a new relationship with 

one‟s internal experience (Hofmann & Asmundson, 2008; Teasdale et al., 2002). 

Following Buddhist principles, but without any religious and spiritual 

connotations, these therapies emphasise the notion that thoughts, emotions, and 
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bodily sensations should be seen as transient events while practicing mindfulness 

(Teasdale, Segal, & Williams, 2003). Thus, mindfulness entails the cultivation of 

adopting a de-centered attitude with the current experience (i.e., observing one‟s 

experience without judging its content), rather than trying to change the content of 

it.  

Based on these principles, in the first 20 years of mindfulness practice in 

Western culture, various interventions have been developed, such as Mindfulness-

based Stress Reduction (Kabat-Zinn, 1982), Mindfulness-based Cognitive 

Therapy (Segal, Williams, & Teasdale, 2002), and Acceptance and Commitment 

Therapy (Hayes, Strosahl, & Wilson, 1999). In research contexts, the predominant 

focus has been on demonstrating the effectiveness of these approaches in clinical 

settings. Thus, all these interventions have been demonstrated as effective 

approaches in clinical psychology to enhance mental health via reduced distress 

and improved psychological well-being (Baer, 2003; Brown & Ryan, 2003; 

Roemer & Orsillo, 2002). More recently though, the empirical focus has also 

encompassed an effort to define and quantify mindfulness, as the central concept 

of these clinical interventions. Various conceptual frameworks have been 

developed, separating the construct from Buddhism in order to enhance the 

acceptance of this new therapeutic approach in the scientific community.  

 

The difficult task of defining and quantifying mindfulness  

Many authors have attempted to define, operationalise, and measure the central 

object of these interventions. Therefore, in the last 10 years or so, more effort has 

been put in trying to understand the underlying mechanisms responsible for the 

effectiveness of mindfulness-based interventions. Various models have been 
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presented and a handful of measures have been developed and validated. 

According to Grossman‟s (2008) commentary, there is a clear overlap between 

different conceptualisations of mindfulness, but there are also non-trivial 

differences. The following section critically overviews the various prominent 

conceptualisations of mindfulness.  

a- Mindfulness as a way of paying attention  

Brown and Ryan (2003) defined mindfulness as a quality of consciousness, 

which is characterised by “being attentive to and aware of what is taking place in 

the present” (p.822). Following Posner‟s (1994) model of attention, they 

distinguished the concept of awareness from attention by defining awareness as 

an aspect of consciousness that monitors the various internal stimuli (i.e., 

including the five physical senses, the kinaesthetic senses, and the activities of the 

mind) as well as external stimuli (i.e., environment); whereas attention represents 

the process of directing the focus of attention on one specific object when the 

stimulus is sufficiently strong. One may be aware of stimuli without consciously 

directing the focus of attention toward them (Brown & Ryan, 2003; Brown, Ryan, 

& Creswell, 2007). This differentiation refers to the distinction between the 

salience network and the executive network of attention, described earlier in this 

review. In their conceptualisation of mindfulness, Brown, Ryan and Creswell 

(2007) placed strong emphasis on the self-regulatory characteristic of mindfulness 

involved in information processing: “the mindful mode of processing involves a 

voluntary, fluid regulation of states of attention and awareness” (p.213). In 

contrast, Brown and Ryan defined mindlessness as a lack of awareness and 

attention to the present-moment characterised by automatic reactions and 

behavioural responses, and inversely correlated with well-being. The Mindful 
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Awareness and Attention Scale (MAAS; Brown & Ryan, 2003) has been 

developed to assess the tendency to be in a mindless state, inversely representing 

mindfulness. Showing good psychometric properties, this instrument has been 

adopted in many studies to assess the tendency to be mindful in daily life (Van 

Dam, Earleywine, & Borders, 2010). However, Van Dam and colleagues (2010) 

challenged the structural validity of the instrument using an item response theory 

analysis, by finding that the reverse-scoring used might be inadequate to represent 

mindfulness. Moreover, the non-judgmental and acceptance aspects of 

mindfulness, which are primary principles of the construct in Buddhist philosophy 

and core mechanisms taught in all mindfulness-based interventions, are absent 

from this model and the associated instrument. 

b- Mindfulness as an acceptance mechanism 

In contrast with Brown and Ryan‟s model (2003), Hayes and Wilson (1993) 

emphasised acceptance as a central concept of their model and therapy (i.e., 

Acceptance Commitment Therapy). Similar to Buddhist principles, they 

advocated the importance of acceptance in opposition to experiential avoidance. 

Defined as the attempt to minimise, suppress, or replace the thoughts, emotions, 

and bodily sensations experienced, experiential avoidance has been associated 

with the development of psychopathology and emotional distress (Hayes & 

Wilson, 1993). According to the ironic processes theory, rigid and non-flexible 

attempts to suppress unwanted internal experiences are largely ineffective and can 

result in increased frequency of unwanted thoughts and emotions (Wegner, 

Schneider, Carter, & White, 1987). In contrast, acceptance involves a conscious 

decision to abandon one‟s agenda to experience things differently. Acceptance 

can be seen as an active process of “allowing” current thoughts, feelings and 
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sensations to be part of the present experience. Similar to Buddhist principles, the 

ACT model is underlined by the core belief that thoughts are transitory events 

within the stream of consciousness and should be separated from the self. Being 

able to observe one‟s experience with detachment, referring to the concept of 

observing self, helps to not identify with passing thoughts, emotions or bodily 

sensations (Fletcher, Schoendoerf, & Hayes, 2010). However, this acceptance-

based model represents a therapeutic approach and does not precisely describe the 

cognitive and attentional mechanisms involved in dealing with the various stimuli 

while being in a mindful state.  

c- Mindfulness as a meta-cognitive skill 

Wells (2002; 2006) contributed to the understanding of mindfulness by 

defining it as a specific mode of processing information. In particular, he clarified 

the metacognitive level characterising mindfulness. Metacognitive skills can be 

defined as being aware of one‟s thinking and emotional processes for the purpose 

of monitoring (Veenam, Kok, & Blote, 2005). According to Wells (2002), there 

are two different modes of processing information: the object mode and the 

metacognitive mode. In the object mode, thoughts are believed to be reality; 

therefore, unpleasant thoughts are associated with threat and must be eliminated. 

The strategies employed imply threat evaluation and suppression (i.e., judgmental 

attitude and experiential avoidance). Conversely, in the metacognitive mode, 

thoughts are seen as impermanent events rather than reality. Therefore, the 

strategies employed imply metacognitive skills aiming to be aware of one‟s 

cognitive and emotional reactions and to disengage from them (i.e., suspend 

worry, redirect attention). According to Wells (2006), mindfulness is associated 

with a metacognitive mode of processing information and, therefore, strengthens 
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new plans for regulating cognitive activity and disengaging from ruminative 

thinking in response to specific triggers. Wells‟ model allows an in-depth 

understanding of mindfulness processes in relation to information processing; 

however, the complexity of its theoretical framework, which was developed for 

clinical pathologies such as Generalised Anxiety Disorder (Wells, 2002), limits its 

applicability to the sport context.  

d- The integrated framework developed by Bishop and colleagues 

Recognising the need for consensus, an inter-disciplinary team headed by 

Bishop (2004) came together to propose a conceptualisation of mindfulness. Their 

definition is considered as one of the most integrative conceptualisations and is 

widely cited (Coffey, Hartman, & Fredrickson, 2010; Van Dam et al., 2010). They 

defined mindfulness as a metacognitive skill that encompasses both attentional 

and acceptance-based components. The attentional component refers to the ability 

to intentionally observe one‟s thoughts, emotions, and bodily sensations as they 

occur in the present-moment, and to regulate one‟s focus of attention. Bishop and 

colleagues broke down this component into three skills: sustained attention (i.e., 

the ability to maintain a state of vigilance over a prolonged period of time; Posner 

& Rothbart, 1992), switching (i.e., the ability to switch the focus from one object 

to another; Posner, 1980), and inhibiting secondary elaborative processing (i.e., 

the absence of dwelling on the current experience, including rumination and 

worry). The acceptance component refers to a particular orientation toward one‟s 

thoughts, emotions, and sensations by adopting an attitude of openness and 

receptivity to these experiences. This attitude of acceptance is set in opposition 

with judging, minimising or attempting to avoid what is experienced in the 

present-moment (Bishop et al., 2004). These two components of attention and 
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acceptance are the most frequently cited elements in definitions of mindfulness 

(Coffey et al., 2010).  

Drawing from the work of Bishop and colleagues, Shapiro et al. (2006) 

added a third component to attention and attitude of acceptance, namely intention, 

highlighting the importance of having explicit goals underlining one‟s 

mindfulness practice. Lau, Bishop, Shapiro and other researchers developed the 

Toronto Mindfulness Scale (TMS; Lau et al., 2006), which is the only instrument 

measuring state-specific mindfulness for use immediately following a mindfulness 

meditation exercise. The Toronto Mindfulness Scale was developed using a two-

factor structure: curiosity (awareness of the present-moment experience with 

openness), and de-centering (awareness of the present-moment experience with a 

non-judgmental attitude towards the thoughts, emotions and bodily sensations). 

Many other instruments have been developed based on a priori multi-faceted 

models of mindfulness, which has increased the theoretical ambiguity surrounding 

mindfulness. For example, the Kentucky Inventory of Mindfulness Skills (KIMS, 

Baer, Smith, & Allen, 2004) has been developed using a four-factor structure 

(Observe, Describe, Act with Awareness, Accept), while the Cognitive and 

Affective Mindfulness Scale-Revised (CAMS-R; Feldman et al., 2007) is based 

on four different factors (Attention, Present-moment focus, Awareness, 

Acceptance). Bishop and colleagues‟ conceptualisation appears to be the most 

complete as it consolidates many of the different mechanisms highlighted in the 

various models: maintaining awareness in the present-moment, regulating the 

focus of attention, adopting an attitude of acceptance, and disengaging from 

elaborative thinking processes such as rumination. Indeed, Coffey et al. (2010) 

highlighted the overlap between the different models of mindfulness and argued 
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that the various facets could be encompassed in the two-components of „attention‟ 

and „acceptance‟, as defined by Bishop and colleagues (2004). Their findings also 

reinforced the importance of treating these two components as separate constructs, 

highlighting the importance of developing multidimensional instruments to 

measure mindfulness. However, Bishop and colleagues‟ model has been 

developed and applied to daily life and clinical settings, which may not reflect the 

specific cognitive processes involved in human performances. In order to extend 

the understanding of mindfulness, recent research in cognitive neurosciences has 

helped to clarify and support the existence of the mechanisms underlying the 

construct (Holzel et al., 2011).  

 

The contribution of neurosciences 

In the last decade, neuroscience researchers have begun to describe brain 

activity patterns associated with mindfulness states, and have investigated changes 

in neural structure and function associated with mindfulness practice. In 

particular, the growing body of neuroimaging literature supports claims that 

mindfulness practice can enhance cognitive function associated with attention 

regulation, body awareness, emotion regulation and detachment of the self (Holzel 

et al., 2011).  

In terms of attention, Western scientists and Buddhist scholars have 

recognised that sustaining one‟s attention in mindfulness practice is associated 

with the skills of monitoring the focus of attention, detecting distractions, 

disengaging attention from the source of the distraction, and redirecting attention 

to the intended object (Lutz, Slagter, Dunne, & Davidson, 2008). These 

attentional processes have been associated with dissociable systems of the brain. 
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Neuroimaging studies using functional magnetic resonance imaging (fMRI) have 

shown that the anterior cingulate cortex, which enables the detection of distracting 

stimuli (external or internal) and helps to overcome this distraction, displays 

increased activation during mindfulness meditation (Holzel et al., 2007; van Veen 

& Carter, 2002). In addition to these functional findings, other studies have 

demonstrated that mindfulness practice is associated with structural cortical 

changes, specifically with a greater cortical thickness of the anterior cingulate 

cortex (Grant, Courtemanche, Duerden, Duncan, & Rainville, 2011; Tang et al., 

2010). Moreover, anterior cingulate cortex activation has been shown to decrease 

with the level of experience in mindfulness practice. In a neuroimaging study that 

compared brain activation between those with different levels of mindfulness 

skills, expert mindfulness meditators with an average of 19000 hours of practice 

displayed greater activity in many brain areas involved in attentional control than 

novices, whereas experts with an average of 44000 hours of practice displayed 

less activation (Brefczynski-Lewis, Lutz, Schaefer, Levinson, & Davidson, 2007). 

This inverted u-shaped curve is similar to the learning curve associated with skill 

acquisition in other areas of expertise (Newell & Rosenbloom, 1981). This may 

illustrate that at a high level of mindfulness practice expertise, sustaining attention 

and monitoring distractions becomes cognitively “effortless” (Holzel et al., 2011; 

Lutz et al., 2008).  

The implications for the sporting context are potentially significant, 

considering the importance of staying focused on the task at hand in the present 

moment, while also processing a large number of internal and external distractions 

(Moran, 1996). In order to sustain their focus on task and goal-related cues, 

athletes‟ monitoring systems are constantly challenged by various distractions in 
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high-level performances. There is a need to detect when the focus of attention is 

not oriented on task- and goal-related cues, but there is also a risk of bringing too 

much awareness into attentional processes and, as a result, disrupting the total 

immersion in the activity. Derived from mindfulness practice, Hasenkamp and 

colleagues (2012) developed an interesting model of mind wandering with high 

relevance for sport. According to Hasenkamp and colleagues (2012), mindfulness 

involves attentional processes that help to detect when one‟s mind is not on the 

object (i.e., awareness of mind wandering, or meta-awareness) and to disengage 

from the current train of thought in order to shift attention back to the object. 

Their model proposed four intervals in a cognitive cycle: mind wandering, meta-

awareness of mind wandering, shifting of attention, and sustained attention. Using 

fMRI during a breath-focused meditation task, the results showed that the mind 

wandering phase activated the default network (activation of the posterior 

cingulate cortex as well as the medial and ventral prefrontal cortex); the meta-

awareness phase activated the salience network (i.e., activation of the anterior 

insula and dorsal anterior cingular cortex), which differed from the shifting and 

focusing phases that activated the executive network of attention (i.e., activation 

of the right dorsolateral prefrontal cortex). The different brain activations for each 

phase provide a „mindfulness brain network‟ as reflected by fMRI during a 

mindfulness task. In the sport context, we could hypothesise that these different 

networks are also activated when athletes are distracted from their goal-task 

relevant focus. Therefore, these different attention skills involved in mindfulness 

practice need to be investigated in order to test their relevance to the context of 

sport: 1) a monitoring skill, defined as remaining vigilant to distractions without 

destabilising the intended focus; 2) an ability to disengage from a distracting 
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object without further development; 3) an ability to redirect focus promptly to the 

chosen object (Hasenkamp et al., 2012; Lutz et al., 2009).  

Neuroimaging studies also demonstrate the impact of mindfulness practice on 

brain areas involved with body awareness (Mehling, Gopisetty, & Daubenmier, 

2009). In comparison to controls, a greater activation of the insula, associated 

with interoceptive accuracy and visceral awareness (Craig, 2003; Critchley, 

Wiens, Rotshtein, Ohman, & Dolan, 2004), was found in individuals focusing on 

their present experience after having attended a mindfulness-based stress 

reduction course (Farb et al., 2007). Also, structural neuroimaging has shown that 

experienced mindfulness practitioners possess greater cortical thickness in the 

right anterior insula than non-practitioners (Lazar et al., 2005). Holzel and 

colleagues (2007) showed that 8 weeks of mindfulness practice was associated 

with an increase in grey matter concentration in the temporo-parietal junction, 

which mediates the experience of oneself within the body. In regards to physical 

pain, several studies have shown that mindfulness (induced-state and training 

program) impacts brain activity in areas involved in pain processing (Grant et al., 

2010; Zeidan et al., 2011). By enabling a non-evaluative representation of sensory 

events, mindfulness is thought to attenuate the subjective experience of pain 

(Grant, Courtemanche, & Rainville, 2010). Grant et al. (2010) suggested a 

functional decoupling of the cognitive-evaluative and sensory-discriminative 

dimensions of pain associated with practice, possibly allowing practitioners to 

view painful stimuli more neutrally. This suggests a very interesting 

differentiation for sport performances: mindful people seem to become more able 

to notice any sensations that will occur in their body (including pain), but they are 
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able to process these sensations objectively (a non-judgmental reflection of their 

experience without reacting to it).  

Several authors have linked body awareness with emotion regulation, on the 

basis that an increased awareness of the body responses to an emotional stimulus 

leads to a greater awareness of one‟s own emotional state, and therefore is a pre-

condition to regulating one‟s emotions (Holzel et al., 2011). Emotion regulation 

refers to the alteration of on-going emotional responses through the action of 

regulatory processes (Ochsner & Gross, 2005). Psycho-physiological studies have 

shown that mindfulness training is associated with less emotional reactivity, 

facilitates a return to emotional baseline after reactivity (Zeidler, 2007), and 

decreases ruminative processes (Jain et al., 2007). At a neural level, the 

mechanisms associated with emotion regulation involve lateral, ventral and dorso-

medial parts of the prefrontal cortex, which modulate the activity of the amygdala, 

responsible for the detection of affectively arousing stimuli (Ochsner & Gross, 

2005). Using an affect labelling task, Creswell et al. (2007) demonstrated that 

higher dispositional mindfulness predicted increased activation at multiple sites of 

the prefrontal cortex, reduced amygdala activity, and stronger inhibitory 

association between regions of the prefrontal cortex and amygdala activity. 

Another study by Farb et al. (2010) showed that a mindfulness-trained group 

demonstrated reduced neural reactivity to sadness than a control group. 

Specifically, Farb and colleagues observed reduced activation in the cortical 

midline region associated with autobiographical memory retrieval and self-

referential processing, and reduced deactivations in the insula, which have been 

associated with increased interoceptive awareness (Critchley et al., 2004). Such 

inhibitory control is central to elite sport performance, especially in high-pressure 
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competitions where low emotional reactivity and inhibition of elaborative 

processes such as rumination are critical to stay focused on the task at hand 

(Gardner & Moore, 2004). According to Lutz and colleagues (2008), the 

particular strategy of emotion regulation named as reappraisal is part of 

mindfulness meditation when distractors appear in the stream of consciousness. 

They defined the action of reappraising the distracting thought by thinking: “it is 

just a thought; it is okay to be distracted”. Functional studies have supported this 

assumption by showing that, during a reappraising task of negative pictures, high 

levels of dispositional mindfulness are positively correlated with greater 

activation of right and left dorsomedial prefrontal cortex, which are the parts of 

the brain associated with reappraisal success (Modinos et al., 2010; Wager, 

Davidson, Hughes, Lindquist, & Ochsner, 2008). In sport, reappraisal has been 

recognised as a necessary cognitive skill in order to regulate the emotional state 

(Holt & Hogg, 2002).  

 As an emotional regulation process, mindfulness has also been linked with 

decision-making. As Kirk, Downal, and Montague (2010) stated, “human 

decision-making is often conceptualised as a competition between cognitive and 

emotional processes in the brain” (p.1). Negative appraisals and emotional 

reactivity towards disruptive stimuli can affect the way that individuals select 

relevant information to make good decisions. Mindfulness practice has been 

shown to decrease emotional reactivity towards threatening stimuli, leading to 

optimal decision-making processes (Brown et al., 2007; Kirk et al., 2011). Kirk et 

al. (2011) showed that mindfulness meditators activate a different network of 

brain areas compared with control subjects, enabling them to uncouple negative 

emotional reactions from their behaviour. Meditators displayed attenuated activity 
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in high-level emotional representations of the anterior insula and increased 

activity in the low-level interoceptive representations of the posterior insula. 

Therefore, it can be hypothesised that in high-pressure environments such as sport 

competitions, mindfulness training may improve the ability to react adequately 

and make accurate decisions under high-anxiety conditions by inhibiting 

emotional reactivity.  

In addition to body awareness, attention and emotion regulation, 

neuroscientific findings have supported the notion that mindfulness facilitates the 

adoption of a different perspective on the self. As highlighted earlier, from a 

Buddhist perspective, the self should not be seen as static and “fused” with the 

thoughts, emotions and sensations experienced in the present-moment. Rather, 

„self‟ should be detached from identification with the contents of consciousness 

(i.e., thoughts) (Olendski, 2010). This process has been termed “reperceiving” or 

“decentering” in the mindfulness literature (Shapiro et al., 2006; Teasdale et al., 

2002). Farb et al. (2007) addressed the neural correlates of a change in perspective 

of the self after attending a mindfulness-based intervention in comparison to a 

control group. Neuroimaging data recorded during a mindfulness meditation 

exercise showed that individuals who attended the mindfulness training 

demonstrated a shift toward more lateral prefrontal regions supporting a more 

self-detached and objective analysis of sensory events (Farb et al., 2007). 

However, as Holzel and colleagues (2011) highlighted, perspective on the self is 

rather difficult to operationalise and has yet to be rigorously tested in empirical 

research. In the sporting context, adopting a more detached perspective of the self 

might be particularly relevant in high-pressure or unexpected situations. Indeed, 

those situations usually trigger strong emotional reactions, which might activate 
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elaborative processes such as worry or rumination. A detached perspective of the 

self may help to develop the ability to observe one‟s reactions without engaging in 

rumination or other elaborative processes that drift the attention away from task 

and goal relevant cues.  

 In summary, neurological findings have begun to deliver a better 

understanding of the mechanisms underlying mindfulness practice. In relation to 

Bishop and colleagues‟ model (2004), body awareness, attention, and emotion 

regulation can be grouped in the self-regulation attention component, whereas 

detachment of the self can be linked with the accepting attitude component in 

Bishop et al.‟s model. Common to both Bishop and colleagues‟ model and 

findings from neuroscience is the central role of self-regulation in mindfulness 

processes (Holzel et al., 2011). Indeed, mindfulness seems to be more complex 

than the concept underlying Kabat-Zinn‟s common definition (1982; 2003) (i.e., a 

continuous and bare awareness of the present-moment associated to a 

nonjudgmental attitude). In fact, the research presented in this review of the 

literature shows that mindfulness processes are located at a meta-cognitive level 

by supervising responses to stimuli and enhancing the regulation of attention and 

emotional processes for the purpose of achieving a pursued goal. Considering the 

importance of dealing with various stimuli in high-level performances, this self-

regulatory perspective of mindfulness is highly relevant for sport. However, most 

studies described above have explored mindfulness meditative states in 

experienced meditators. As elite athletes are generally not meditators, questions 

can be raised about the transferability of the findings reported previously. 

Specifically, can the mindfulness processes described be applied while completing 

a physical performance task? Can athletes be in a mindful state while also being in 
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a state that allows automatic execution of required movements? The following 

section presents our knowledge about sport-specific mindfulness processes, and 

highlights the critical gaps in understanding the mindfulness construct in athletic 

contexts.   

 

Mindfulness and sport 

By developing an intervention referred to as Mindfulness Acceptance 

Commitment (MAC), Gardner and Moore (2004) were the first researchers in 

sport psychology to introduce mindfulness as a way to enhance sport 

performance. Using the Acceptance an Commitment Therapy model (Hayes & 

Wilson, 2003) to develop their approach, Gardner and Moore positioned 

themselves in opposition to the traditional approaches used in sport psychology 

interventions by highlighting the importance of accepting the current experience 

rather than aiming to change its content. Gardner and Moore claimed that 

traditional approaches aimed to negate unwanted objects in consciousness. 

However, based on Wegner‟s theory of ironic processes of mental control (in 

order to negate a certain object, one must evoke it first; Wegner, 1994), they 

emphasised the paradoxical effect of thought suppression in sport performance. 

That is, attempts to suppress a non-desired thought may result in more (rather than 

less) attentional focus on that specific thought. Woodman and Davis (2008) 

showed the detrimental effect of repressing anxiety (i.e., avoiding awareness of 

anxiety) on a golf-task executed by novices. According to these authors, the 

conscious effort of repressing anxiety may actually increase the cognitive load 

involved. Gardner and Moore highlighted the danger of adopting such control 

strategies in elite sport, as although it may succeed in reducing one‟s immediate 
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discomfort, it may also lead to increased tendencies for self-criticism, scanning 

for signs of threat, and engaging in self-focused attention (Gardner & Moore, 

2007; 2012). As they argued about the efficacy of such approaches, they also 

suggested that it is not the presence or absence of negative thoughts and 

unpleasant feelings that predict performance. Instead, they noted that performance 

relies more heavily on the degree to which an individual accepts his/her internal 

experience and remains focused and engaged in the task. By simply noticing the 

cognitive, emotional and sensory experience without trying to change or avoid its 

content, one‟s focus of attention remains on the relevant aspects of the task in 

order to perform well (Gardner & Moore, 2007, 2012).  

Only a few empirical studies have been conducted on the MAC protocol, 

but the findings suggest that this approach may be effective in enhancing 

performance (Gardner, Wolanin, & Moore, 2007; Schawnhausser, 2009). 

Moreover, the only published manuscripts on this protocol are based on single 

case study designs, limiting the generalisability of the findings. Other mindfulness 

interventions in sport have been developed with some positive effects (e.g., 

Bernier, Thienot, Codron, & Fournier, 2009; De Petrillo, Kaufman, Glass, & 

Arnkoff, 2009; Kaufman, Glass, & Arnkoff, 2009). However, these studies have 

not involved active control groups, nor have they involved objective performances 

measures. Again, these issues limit the generalisability of findings from the 

studies. The only study that has used an objective measure of performance 

(basketball free throw percentage) was a correlational study showing that higher 

levels of dispositional mindfulness are associated with higher performances 

(Gooding & Gardner, 2009). Moreover, the primary focus in all the studies 

conducted in sport has been on investigating the impact of mindfulness 
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interventions on performance, with no attempt to explore its underlying cognitive 

mechanisms. That is, no research has been undertaken to test the mechanisms 

responsible for changes, and no specific assessment tool has been developed to 

measure these mechanisms.  

Mindfulness has also been associated with the sport-related concept of 

„flow‟ (Moran, 2012). Associated with peak performances (Kimiecik & Stein, 

1992), the concept of flow, or optimal experience, has been defined as complete 

absorption in the current activity (Jackson & Csikszentmihalyi, 1999), and is 

characterised by nine dimensions: challenge-skill balance, action-awareness 

merging, clear goals, unambiguous feedback, concentration on task, sense of 

control, loss of self-consciousness, time transformation, and autotelic experience 

(Jackson, 1995). According to Jackson (1995), a main facilitator for experiencing 

the flow state is a present-moment and nonself-conscious concentration on the 

task. It is well-known that present-moment strategies in sport help to suspend 

unnecessary distractions, enhance concentration on the task at hand, and lead to 

better athletic performances (Orlick, 1990; Jackson & Csikszentmihalyi, 1999; 

Ravizza, 2002). In order to demonstrate the link between flow and mindfulness, 

Kee and Wang (2008) used a cluster analytic approach and showed that a high 

tendency to be mindful (i.e., measured by the Mindfulness/Mindlessness Scale; 

Bodner & Langer, 2001) was positively correlated with one‟s tendency to 

experience flow (i.e., measured by Dispositional Flow Scale; Jackson & Eklund, 

2004). A qualitative study exploring flow experiences in elite swimmers 

highlighted the presence of an enhanced state of bodily awareness associated to an 

attitude of acceptance during their race preparation, showing similarities with a 

mindfulness state (Bernier et al., 2009). Further, Aherne, Moran, and Lonsdale 
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(2011) demonstrated that athletes attending a mindfulness-based intervention 

experienced greater flow. As the flow state can be easily disrupted by 

environmental stimuli (Jackson, 1995), mindfulness, conceptualised as a meta-

cognitive self-regulation process, may be helpful in detecting when the flow state 

is disrupted and redirecting the focus of attention on optimal goal-relevant cues.  

 In terms of the relationship between mindfulness and other mental skills 

traditionally assessed in sport, Kee and Wang (2008) demonstrated a link between 

the tendency to be mindful and the use of greater attentional control, emotional 

control and self-talk (measured by the Test of Performance Strategies; Thomas, 

Murphy, & Hardy, 1999) in a student athletic population. Bernier and colleagues 

(2009) showed the impact of a mindfulness-based intervention on activation 

skills, defined as “the process by which individuals heighten their physiological 

and mental states in situations where they need to increase their energy, 

motivation, or focus” (Durand-Bush et al., 2001, p. 5) in elite young golfers. 

Moreover, in the same study the authors also showed an improvement in golfers‟ 

pre-performance routines as they were seeking more relevant internal and external 

information before their shot (Bernier et al., 2009). However, no causal 

relationships were explored, and it is therefore difficult to assess how much the 

mechanisms underlying mindfulness might overlap with other mental skills 

concepts.  

Recently, researchers have also investigated the relationships between 

mindfulness, physical effort, and pain perception. Salmon, Hanneman and 

Harwood (2010) emphasised the importance of a non-elaborative awareness of 

sensory cues in sustained physical activity. They hypothesised that mindfulness, 

by developing meta-awareness skills (i.e., ability to be aware of thoughts, 
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emotions and bodily sensations occurring in the present-moment), may lead to a 

more acute and objective perception of physical sensations while practicing the 

activity. Moreover, adopting an attitude of acceptance towards sensory stimuli, 

such as exertion pain, may limit emotional reactivity or further cognitive 

elaboration. Salmon and colleagues hypothesised that mindfulness may allow 

flexibility in directing the attention to both external or internal cues in order to 

best manage one‟s physical effort. Further, Salmon and colleagues highlighted the 

potential impact of mindfulness processes on de-automating the appraisal process 

and, therefore, minimising overall stress. However, no studies have yet 

empirically tested this relationship.  

Overall, research on mindfulness in sport is still at its infancy. There is 

empirical evidence that mindfulness may impact sport performance, but the 

mechanisms underlying this influence are still unclear (Gardner & Moore, 2012). 

Moreover, there is no evidence to suggest that elite athletes use mindfulness 

processes spontaneously, and there are no data to explain when it is optimal for 

athletes to use mindfulness processes. The first study in this thesis addresses these 

gaps in the literature by exploring whether athletes spontaneously use mindfulness 

processes in high-pressure competitions and if so, which processes are 

operational. Another major gap in the literature is the lack of a sport-specific 

instrument to measure the use of mindfulness processes in sport performances and 

explore its relationships with other sport variables. As all the existing instruments 

have been developed for clinical and „daily-life‟ settings, the items may not 

adequately assess the processes involved in the context of goal-oriented 

performance. Therefore, in a second study, the aim was to develop a sport-specific 

instrument assessing mindfulness processes in performance, based on Bishop and 
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colleagues‟ model but adapted to the sport context by using the data from the first 

study. Finally, as Birrer (2012) highlighted, more high-quality mindfulness-based 

interventions are needed, using objective performance measures as well as other 

objective variables that assess the mechanisms underlying any mindfulness-

related effects. In the third and final study of this thesis, this gap was addressed by 

conducting a mindfulness-based intervention using an active control group, and 

incorporating objective sport and attentional control measures.  
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Overview of Chapter II 

The mechanisms underlying mindfulness in sport are yet to be defined, 

and, to date, no study has explored the use of mindfulness processes by elite 

athletes. The first study in this thesis addresses these gaps by investigating 

whether elite athletes use cognitive processes associated with mindfulness while 

performing, and if so, which processes are operational. More specifically, this 

study was designed to identify athletes‟ mindfulness-based self-regulation 

processes in response to self-identified disruptive stimuli. Interviews using video-

stimulated recall were employed, in which six elite athletes were asked to describe 

their responses toward these stimuli before and during a high-pressure 

competitive experience. Composite sequence analyses revealed the existence of an 

Awareness-Acceptance-Refocusing pattern that was used by athletes to address 

disruptive stimuli. This pattern was characterised by (a) an acute awareness, (b) 

an attitude of acceptance toward the experience, and (c) an efficient (i.e., quick, 

and with minimal disruption) refocusing on relevant goal-related cues. Two other 

patterns – Awareness-Avoidance and Elaborative – were also identified.  In 

conclusion, some sequences of the Awareness-Acceptance-Refocusing pattern 

were closely associated with components of mindfulness as a self-regulatory 

process. This study provides an understanding of how athletes use mindfulness-

related self-regulation processes while competing, and the findings from the study 

may be useful in future to develop a measurement-tool as well as to devise 

mindfulness-based interventions in sport. 
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CHAPTER II 

The self-regulatory function of mindfulness in sport: A qualitative investigation of 

elite athletes’ competitive experiences 
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Mindfulness has attracted a substantial amount of recent research attention 

in various streams of psychology (Hayes, Follette, & Linehan, 2011). Kabat-Zinn 

(2003) introduced mindfulness as the “awareness that emerges through paying 

attention on purpose, in the present moment and non-judgmentally to the 

unfolding experience, moment to moment” (p. 144). Mindfulness, originating 

from Buddhist meditative practice, has been adopted as part of contemporary 

cognitive and behavioural therapies (e.g., Hayes, Stroshal, & Wilson, 1999; 

Kabat-Zinn, 1982; Segal, Williams, & Teasdale, 2002). These interventions have 

been demonstrated as effective clinical approaches to improve mental health 

(Baer, 2003; Brown & Ryan, 2003; Roemer & Orsillo, 2002).   

 Accompanying these clinical interventions has been the development of 

various conceptual frameworks that have attempted to describe the underlying 

components of mindfulness. After having held several meetings between 

mindfulness experts, Bishop and colleagues (2004) established a consensus on 

what constitutes mindfulness and proposed a two-component model of 

mindfulness that is testable and operational. The first component involves the 

self-regulation of attention while the second component is represented by an 

attitude of acceptance, openness and curiosity towards one‟s present experience. 

This model has been widely cited and is seen as the most integrative 

conceptualisation of mindfulness (Coffey, Hartman, & Fredrickson, 2010). 

According to Bishop et al., the attention self-regulation component encompasses 

three different skills: 1) maintaining meta-awareness, which is the observation of 

the thoughts, emotions and bodily sensations raised in the stream of 

consciousness; 2) switching the focus of attention by bringing it back to the 

pursued object of attention (e.g., the breath in meditation; the relevant goal-related 
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cues in sport performance); and 3) inhibiting secondary elaborative processes on 

the thoughts, emotions and bodily sensations experienced. Bishop and colleagues 

hypothesised that the inhibition of elaborative thinking in mindfulness increases 

attentional resources available to process the information related to the current 

experience. The second component of Bishop and colleagues‟ model reflects the 

particular orientation adopted toward one‟s current experience, which is 

characterised by acceptance, openness and curiosity. Being mindful involves 

being open to all experiences by allowing the occurrence of any thoughts, 

emotions and bodily sensations in the stream of consciousness. According to 

Bishop et al., this openness to experience leads to a decrease in the use of 

cognitive and behavioural strategies to avoid what is experienced in the moment. 

Further, adopting this non-judgmental stance toward thoughts, emotions or bodily 

sensations is expected to change the psychological context in which those objects 

are experienced, thereby reducing emotional distress and improve well-being. 

Overall, the consensus established by Bishop and colleagues is that mindfulness is 

a metacognitive skill that functions to monitor the stream of consciousness and 

regulate the focus of attention, while facilitating a non-judgmental attitude toward 

the current experience.  

Gardner and Moore (2004, 2007) have developed a similar approach 

applied to sport performance. According to them, mindfulness is a metacognitive 

awareness skill involved in self-regulating the focus of attention. Indeed, they 

hypothesised that greater awareness allied with a non-judgmental attitude allows 

for optimal self-regulation in terms of attention (i.e., focusing on helpful cues for 

performance) and behaviour (i.e., engagement/commitment in action). This 

attention regulation component appears paramount in sport settings, considering 
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the importance of being focused on cues that will facilitate goal achievement (i.e., 

referred as helpful cues throughout this paper) and, at the same time, not engaging 

with disruptive stimuli while performing (i.e., external or internal stimuli 

disrupting the automaticity of the movement execution and/or distracting athletes 

from what they should be focussing on). The approach proposed by Gardner and 

Moore differs from the traditional view in sport psychology by emphasising the 

awareness and acceptance of undesirable internal states (i.e., referring to 

acceptance strategies), rather than seeking to directly change the cognitions or 

emotions associated with this state (i.e., referring to thought suppression and other 

avoidance strategies). Based on Wegner‟s theory of ironic processes of mental 

control (in order to negate a certain object, one must evoke it first; Wegner, 

1994), Gardner and Moore (2004) emphasised the paradoxical effect of thought 

suppression in sport performance: the attempt to suppress the non-desired thought 

may result in overly focusing on this specific thought, which would then become 

distracting. Examples of ironic processes in the literature showed that attempting 

to avoid thinking about a specific error leads to increases in the occurrence of 

error-related negative thoughts and an increased risk of committing the error in 

question. For example, in a golf-putting situation, Wegner, Ansfield and Pillott 

(1998) showed that trying hard not to think about overshooting the hole actually 

increases the likelihood of overshooting the hole.  

 Following Gardner and Moore‟s discussion of mindfulness in sport, some 

studies have tested the impact of mindfulness training on various sport-related 

variables, such as flow and sport mental skills (Aherne, Moran, & Lonsdale, 

2011; Bernier, Thienot, Codron, & Fournier; 2009; Gardner & Moore, 2007). 

Described by Csikszentmihalyi (1990) as a total immersion in the activity and 
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associated with enhanced skilled performances, flow experiences seems to be 

positively correlated with mindfulness (Aherne et al., 2011; Kee & Wang, 2008), 

emphasising the importance of present-moment focus in both concepts. Salmon 

and colleagues highlighted the potential for mindfulness in sport to de-automate 

the appraisal process by bringing a moment-to-moment awareness while 

performing (Salmon, Hanneman, & Harwood, 2010). In sustained physical effort, 

mindfulness is seen as a process that “enhances accurate appraisal and acceptance 

of challenges relative to coping resources, thus minimising overall stress” (p.150, 

2010).  

 Considering Kee and Wang‟s findings on mindfulness disposition in athletes 

who have not participated in mindfulness training, it seems reasonable to think 

that elite athletes might intuitively use mindfulness processes while dealing with 

stressful situations. However, no study has yet attempted to explore the 

spontaneous use (i.e., without being trained) of mindfulness processes in 

competition. Moreover, in contrast with clinical settings, sport performance is a 

specific context that is characterised by the importance of being focused on 

helpful cues to achieve the goal pursued. Given the self-regulatory characteristics 

associated with mindfulness described earlier, it appears relevant to explore the 

spontaneous role of mindfulness in sport through the examination of how athletes 

regulate their focus of attention.  The overarching aim of the present study was to 

explore whether athletes naturally use mindfulness processes in order to self-

regulate their cognitive activity, and if so, whether they do so by utilising the 

underlying components highlighted by Bishop an colleagues (i.e., meta-awareness 

and refocusing as part of the attention self-regulation component, and attitude of 

acceptance towards the present experience). In order to achieve this aim and gain 
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insight into self-regulation processes, we studied the cognitive and emotional 

responses of elite athletes when paying attention to self-identified disruptive 

stimuli. To do so, we used a semi-structured interview-based qualitative approach. 

 

Method 

Participants 

The sample consisted of six elite athletes (3 males, 3 females) from five 

different sports: swimming, cycling, water polo, rowing and soccer. Participants 

were aged between 20 and 29 (M = 26, SD = 3.22), and all had achieved a high 

level in their sport: four had attended multiple Olympic games; one was an 

Olympic silver medallist; one was currently world champion; one was competing 

at a national level. Five were still competing at an international level, representing 

their country in their respective sports, while one participant had been retired for 

two years. The notion of data saturation (Charmaz, 2005) was relied upon to 

identify how many participants were needed for this project. While exploring the 

various sequences (i.e., responses towards self-identified disruptive stimuli), the 

point of data saturation was achieved when 70 different sequences were collected. 

Nothing new emerged from the data after the 70
th

 sequence identified, which 

occurred within the interview of the 6
th

 athlete.  

Data Collection and Procedure
1
 

Prior to the study, the protocol was approved by the institutional ethics 

committee. The participants were first contacted by email to explain the general 

nature of the study and to ask if they would be interested in taking part in an 

investigation on how athletes deal with various stimuli while performing. 

                                                      
1
 I would like to thank Mathew Burgin for his assistance in accessing athletes and collecting data. 
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Participants were then contacted by phone to provide them with more detailed 

information about the study procedure, and if verbal agreement to participate was 

received, to arrange a time and day for the interview. Participants were informed 

that their participation was voluntary, and they were assured of the confidentiality 

of the content of the interview. All participants provided written informed consent 

before participating in a face-to-face individual interview lasting between 45 and 

105 minutes.  All interviews were digitally recorded and conducted by the same 

individual (i.e., the lead author). 

The interview was seen as an important method of gaining insight into the 

various reactions towards self-identified disruptive stimuli that athletes 

experienced during a high-pressure competition. Techniques of video-stimulated 

recall (Lyle, 2003) were used to collect data. Interviews were based on video 

recordings of each athlete performing in a high-pressure event (e.g., Olympic 

Games, World Championships). The interview was semi-structured and remained 

flexible to allow for examination of the reactions towards identified stimuli 

(Patton, 2002). The interview guide consisted of four sections. Section 1 detailed 

the aim of the study and the participants‟ rights during the course of the 

investigation. In section 2, athletes were asked to describe the context and their 

emotional state prior to the competitive event. Section 3 focused on the various 

stimuli (external and internal) that participants identified as disruptive during the 

pre-performance phase, and how they responded, including the strategies used to 

deal with these stimuli, if relevant. In section 4, the participants watched a video 

of their performance, which started a few seconds before the beginning of the 

game/race and ended a few seconds after the end of the game/race.  Participants 

were asked to indicate moments of their performance when they could identify 
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any disruptive stimuli they paid attention to during their performance. Then, each 

time, the researcher stopped the video and asked a further subset of questions 

(e.g., What thoughts did you have in mind at this point of time? How did you 

react?  Were you aware of this reaction?  Did you do anything about it?) in order 

to probe their responses towards the identified stimulus and the self-regulation 

strategies used to deal with it. Finally, the researcher concluded the interview by 

inviting the participants to make any comments they wished to make and thank 

them for their participation. 

Data Analyses 

Meaning unit identification. The first author recorded all interviews with 

a digital audio recording device. Each recording was listened to at least three 

times, and notes were taken on the different meaning units identified. Four 

hundred and fifty-five meaning units (MU) were identified, representing either a 

stimulus identified as disruptive by the participant or the response toward that 

stimulus, which included the primary reaction (i.e., appraisal) and the eventual 

self-regulation strategy used.  

Composite sequence analysis. Given the emerging relationships between 

the MUs, composite sequence analysis (CSA) was employed (see Huberman, 

1989; Miles & Huberman, 1994). CSA is a form of qualitative analysis used at a 

descriptive and exploratory level, which was developed specifically to extract 

typical “stories”, “plots”, or “scenarios” that a number of cases share without 

diminishing their meaningful sequence (Miles & Huberman, 1994). According to 

Miles and Huberman, CSA helps to reveal how sequences are displayed within 

and between cases.  In sport, recent research has been conducted using this form 

of qualitative analysis (e.g., Mellalieu, Hanton, & Shearer, 2008; Nieuwenhuys, 
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Vos, Pijpstra, & Bakker, 2011), showing its relevance in describing underlying 

processes in the area of competitive anxiety and coping.  In this study, CSA was 

used to represent the organisation of the MUs into sequences that reflected the 

pathways between stimuli and their associated cognitive and emotional responses. 

The MUs of each sequence were identified while preserving the relationships 

between them. Thus, the use of CSA allowed for the identification of consistent 

patterns of responses towards self-identified disruptive stimuli, with the goal of 

exploring the existence of a mindfulness-related self-regulation pattern among 

these sequences.  

Validity and trustworthiness. Following Sparkes and Smith‟s (2009) 

recommendations, we identified the criteria of validity and trustworthiness 

relative to the specific context of our study. One main criterion was the high level 

of expertise of the sample of athletes selected across sport type (3 team-sport 

athletes and 3 individual-sport athletes) and gender (3 females and 3 males). All 

the athletes interviewed were practicing their sport for more than 10 years. All of 

them had competed at an international level, with three athletes having attended at 

least one Olympic Games (one athlete being a silver medallist) and five having 

attended World Championships (one athlete was the current world champion at 

the time of the interview). This high level of expertise across sport and gender 

enhanced the transferability of the findings of this study. Another criterion 

identified was the credibility of the group of researchers who conducted this 

study. The data were collected by a sport psychologist researcher who had five 

years of experience working with elite athletes and was part of the same sport 

institute as the participants, which helped to establish trust and openness for the 

interview. Three of the six researchers had extensive experience in self-
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confrontation interviews and all of the researchers were trained in qualitative 

methods. Another criterion was linked to the method itself. Indeed, using 

undirected probes (e.g., what were your thoughts at this point of time?) during the 

interview combined with showing a video of the participants‟ performances under 

pressure increased the chance of the participants reporting very specific 

information about their experiences. As Eccles (2012) reported, the validity of the 

verbal reports of cognitive processes can be enhanced by constraining the 

participant to “only recall information heeded to an actual performance of the task 

of interest” (p.108). Finally, the last criterion was linked to the large number of 

sequences identified (i.e., 70 sequences of 455 MUs), which allowed data 

saturation, even though the number of participants was limited to six. 

 

Results 

The MUs were organised in sequences that included the stimuli identified 

by the participants as well as their responses. Table 1 displays the sequences that 

emerged, grouped in consistent patterns of responses towards the self-identified 

disruptive stimuli. Furthermore, figures were created for each participant to 

articulate in more detail the different sequences within a single competitive 

experience. Figures for only two of the six participants (i.e., Participant 1 and 2) 

are presented here as examples (see Figures 1 and 2), considering the extent of the 

qualitative data collected (Nieuwenhuys et al., 2011). Seventy separate sequences 

emerged from the data (see Table 1). Each sequence included (a) a self- identified 

disruptive stimulus, (b) the primary appraisal of this stimulus, (c) a type of 

awareness, (d) a type of attitude adopted towards the stimulus and its appraisal, 

and (e) the absence or presence of an efficient refocusing strategy. We defined 
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“efficient refocusing” as immediate, task-and goal-relevant refocusing, with 

minimal disruption and considered as efficient by the athlete. 

The stimuli identified were organised into three categories: external 

stimuli (behaviour of opponents, coach, teammates, or referee; perception of a 

positive or negative situation during the game/race in reference to the final 

outcome); behavioural stimuli (making a mistake or an undesired, unusual, or 

good action); and internal stimuli (having an intrusive thought on the possibility 

to fail, making a mistake or more generally about the outcome of the 

performance; perception of somatic anxiety; perception of specific body 

sensations linked with the task, such as bad physical sensations or exertion pain). 

Following Lazarus (2000) appraisal categories, primary appraisals of each 

stimulus were identified and classified in five different types: evaluation of the 

stimulus as a threat (linked with anxiety); a challenge (linked with excitement); a 

gain (linked with satisfaction); or a loss (linked with dissatisfaction); and a neutral 

category emerged, representing the absence of appraisal (neutral) or when the 

participant could not recall his/her appraisal.  

The seventy sequences identified were organised according to the pattern 

of responses toward the identified stimuli. Three consistent patterns emerged from 

the data: the Awareness-Acceptance-Refocusing pattern (i.e., AAR pattern), the 

Awareness-Avoidance pattern (i.e., AAv pattern), and the Elaborative pattern (i.e., 

El pattern). The results indicated that all identified stimuli (that were discussed), 

as well as their appraisals, could be grouped within one of the three emergent 

patterns.  
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Table 1  

Patterns of responses toward self-identified disruptive stimuli in elite athletes’ 

competitive experiences 

 

Competitive experiences 

 

Awareness-

Acceptance-

Refocusing 

pattern  

(n = 53) 

Awareness-

Avoidance 

pattern  

(n = 8) 

Elaborative 

pattern  

(n = 9) 

Identified stimuli  

External stimuli  

Opponents  

Coach  

Teammates  

Referee  

Game/race situation (winning or losing situation) 

Others  

 

Behavioural stimuli 

Mistake / bad action  

Unusual action  

Good action  

 

Internal stimuli 

Intrusive thought (fear of failure, fear of mistakes, results) 

Somatic anxiety  

Task-related bodily sensation (bad sensations, exertion pain)  

 

Primary appraisal 

Threat  

Challenge  

Gain (satisfaction)  

Loss (dissatisfaction) 

Neutral or no appraisal recalled 

 

Awareness 
Awareness of external and behavioural stimuli with no meta-

awareness 

Meta-awareness (awareness of internal stimuli, appraisal, 

and/ or thinking processes) 

 

Attitude and emotional regulation strategies 

Non-judgmental attitude with acceptance strategies 

Judgmental attitude with avoidance strategies 

Elaborative processes 

Neutral or no attitude or strategy recalled 

 

Attention regulation  

Efficient refocusing 

Absence of efficient refocusing (distracted state) 

Don‟t know 

 

24 

5 

2 

7 

3 

5 

2 

 

10 

4 

1 

4 

 

19 

6 

5 

8 

 

 

20 

8 

7 

14 

4 

 

 

19 

 

34 

 

 

 

46 

0 

0 

7 

 

 

50 

0 

3 

 

 

3 

1 

1 

0 

0 

0 

1 

 

1 

0 

0 

1 

 

4 

4 

0 

0 

 

 

3 

3 

0 

2 

0 

 

 

1 

 

7 

 

 

 

0 

8 

0 

0 

 

 

5 

0 

3 

 

 

6 

3 

0 

1 

0 

2 

0 

 

2 

1 

0 

1 

 

1 

0 

0 

1 

 

 

4 

1 

1 

3 

0 

 

 

8 

 

1 

 

 

 

0 

0 

9 

0 

 

 

0 

6 

3 
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Pattern One: Awareness-Acceptance-Refocusing 

The AAR pattern emerged 53 times, and was characterised by three 

components: (1) awareness, (2) acceptance, and (3) refocusing. The awareness 

component was characterised by the athletes‟ awareness of their present-moment 

experience. In 19 sequences, the participants were only aware of external and 

behavioural stimuli without being aware of the specific thoughts, emotions and 

bodily sensations associated with the identified stimulus. However, in the 34 other 

sequences, participants were aware of their internal state (i.e., meta-awareness) by 

noticing the thoughts, emotions or bodily sensations experienced in the present-

moment. The second component was characterised by an acceptance attitude 

toward the present experience using various strategies such as (a) making a 

conscious decision not to react to the stimulus; (b) normalising the experience; (c) 

confronting oneself and getting exposed to what was currently experienced. These 

three acceptance strategies are illustrated in the quotes below. The third 

component was characterised by an efficient refocusing on the cues considered by 

the participants as helpful in relation to the goal pursued.  

The first sequence below was extracted from the interview of Participant 5 

(i.e., male water polo player). It illustrates the AAR pattern triggered by an 

internal stimulus, and a sequence that also involved meta-awareness, an 

acceptance strategy (i.e., making a decision to not react to the stimulus), as well as 

an efficient refocusing on helpful cues: 

I am thinking pretty much the whole last quarter that we have to win 

(internal stimulus: intrusive thought). It is an extra bit of pressure 

(appraisal of threat). I recognise the thought in my head (meta-awareness) 

and know that it is not going anywhere. I know that it will be there but at 
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the same time I don‟t want to focus on it… there is no point to try to 

ignore or deny it (acceptance: conscious decision to not react), so I just go 

through the things that I have to think about (efficient refocusing on 

helpful cues). 

The second sequence below was extracted from the interview of Participant 1 

(i.e., female swimmer), and illustrates the AAR pattern triggered by an internal 

stimulus, along with meta-awareness, an acceptance strategy of normalisation, 

and an efficient refocusing on helpful cues:  

While walking on the pool deck, I was very nervous in my stomach with a 

sickness feeling and tingling in my arms (internal stimulus: somatic 

anxiety). I was so nervous because it was such an important race 

(appraisal of threat). And then I thought, “this is me getting ready for my 

race”, and I just saw this as nerves ready to be used and put into my race. I 

accepted that as my own sort of nervous energy and was happy that it was 

there” (meta-awareness and acceptance strategy using normalisation). 

Then I was ready to go and did my stretches (efficient refocusing on 

helpful cues).  

The third sequence below was extracted from the same female swimmer (i.e., 

Participant 1). It illustrates an AAR pattern that was triggered by an external 

stimulus (i.e., hearing the whistle of her coach) without meta-awareness, but 

involved an acceptance strategy of confrontation to the stimulus, along with an 

efficient refocusing on helpful cues. 

This whistle was my coach (external stimulus: coach’s behaviour). It 

could mean that I needed to push harder to be in a better position. So when 

I heard the whistle, I remember thinking: “Oh God, I have got to get 
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moving! He wants me to pick it up!” (awareness of external stimulus + 

appraisal of threat). I knew what it meant and I knew that I just had to try 

(attitude of acceptance using confrontation), so I tried with everything I 

had left, I increased my strokes, refocused on my technique and pushed a 

little bit harder each time (efficient refocusing on helpful cues). In this 

race, it had the effect of wanting to try even harder.  

As above, when participants only mentioned being aware of external or 

behavioural stimuli with no reference to meta-awareness (i.e., occurred in 19 

sequences), the acceptance attitude was directed toward the external situation and 

not towards the athletes‟ internal state.   

Pattern Two: Awareness-Avoidance 

This second pattern was recalled 8 times by athletes in relation to their 

competitive experiences. This pattern was characterised by two main components: 

awareness and avoidance. The awareness component was characterised by being 

aware of one‟s behaviour in one sequence, but involved meta-awareness in the 

remaining seven sequences. The AAv pattern differed from the AAR pattern as 

the meta-awareness in the AAv pattern was not associated with acceptance, but 

rather with a judgmental attitude toward the attended stimulus and/or its appraisal. 

This judgmental attitude was characterised by the use of various avoidance 

strategies such as thought suppression or behavioural distraction in order to 

eliminate the presence of the stimulus and/or its associated thoughts, emotions 

and bodily sensations. In this pattern, participants recalled an efficient refocusing 

in 5 sequences, but didn‟t specify in the 3 other sequences whether they were able 

to regulate their attention.  
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The following sequence from a male swimmer (i.e., Participant 2) 

illustrates a sequence of an AAv pattern, triggered by an intrusive thought about 

the outcome of the race (i.e., internal stimulus). This participant judged himself 

for having these thoughts and used thought suppression strategies in an attempt to 

avoid experiencing them. However, he was unsure whether or not he was able to 

efficiently regulate his attention on helpful cues: 

In the marshalling, I was thinking about winning the race (internal 

stimulus: intrusive thought), and then I realised that I was thinking about 

the result (meta-awareness), not the process. I found it hard to not think 

about the result. So I brought myself back and tried to think about the 

process instead of the outcome (attempt to refocus). I was telling myself 

“don‟t think about this, think about that”. It is almost like you are having 

an argument with yourself. It is almost like a schizophrenic moment at the 

time when you tell yourself “No, no, no! I want to think about this!” It is 

like your rational self and your emotional self are battling each other 

(attitude of avoidance using thought suppression strategy).  

The next sequence was extracted from Participant 1. It illustrated the AAv pattern, 

triggered by an intrusive thought about opponents (i.e., internal stimulus), along 

with meta-awareness, behavioural avoidance, and efficient refocusing: 

In the marshalling I was thinking about how the others girls were going to 

swim and comparing myself to them (internal stimulus: intrusive thought). 

I was sitting there worrying about it (appraisal of threat) and I decided to 

remove myself from this situation.  I tried to not focus on it too much and I 

let myself go and speak to other people about something else, and avoid 

worrying by avoiding thinking about it (attitude of avoidance: behavioural 
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distraction). When I came back to the marshalling I was able to focus on 

what I had to do and came back to my routine (efficient refocusing on 

helpful cues).  

Pattern Three: Elaborative 

This third and final pattern appeared 9 times, and was characterised by: (1) 

a lack of meta-awareness (i.e., not being aware of the thinking processes and 

emotional reactions associated with the stimulus); (2) the presence of elaborative 

processes such as rumination or worries; (3) an absence of efficient refocusing 

characterised by a relatively prolonged distracted state and/or behavioural 

mistakes. This pattern was the only one where athletes clearly mentioned a 

difficulty in refocusing immediately after the disruptive stimulus occurred. The 

following sequence illustrates an example of the Elaborative pattern. A female 

soccer player (i.e., Participant 6) experienced a behavioural stimulus (i.e., mistake 

that led to a goal scored against her team) appraised as a loss (i.e., being 

disappointed in herself). She described how her internal reaction led to elaborative 

processes, such as rumination and worry, which made it difficult for her to stay 

focused on her task-related goal.   

I tried to come out and intercept the goal, but I didn‟t get there in time so 

she scored (behavioural stimulus). I was disappointed in myself because I 

let her score. So I was angry (appraisal of loss), and then I was nervous 

that it was going to be the same as last time (elaborative processes). I was 

thinking “oh they scored very early; I don‟t know if we can score a goal 

back”. I was thinking that, in the past, every time they had scored one 

goal, we didn‟t react and then they scored 3 or 4 goals really quickly 

(elaborative processes about the past: rumination). So I was thinking “Oh 
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I don‟t want this game to be a big disaster!” (elaborative processes about 

the future: worry).  It is definitively harder to refocus on what you have to 

do (non-efficient refocusing). 

Different Patterns within a Single Competitive Experience 

Figures 1 and 2 show in greater detail the components of the different 

patterns and how they may be evidenced within a single competitive experience. 

Figure 1 represents a competitive experience of a female swimmer (Participant 1) 

in a high-pressure environment (i.e., selection trials for World Championships) 

where the participant was highly satisfied with her result. Figure 2, on the other 

hand, represents a competitive experience for a male swimmer (Participant 2) in a 

high-pressure environment (i.e., Olympic Games), and in this instance, the 

participant was very disappointed with his result. These two competitive 

experiences illustrate the use of different patterns when disruptive stimuli are 

processed.  Participant 2 used more of the AAv pattern (i.e., sequences 1, 2 and 3) 

and the El pattern (sequences 5, 6 and 7), whereas participant 1 utilised more of 

the AAR pattern (i.e., sequences 2 to 7). For Participant 1, it seemed that pain due 

to exertion was a difficult distraction for her to manage, and her use of the AAR 

pattern enabled her to stay present in her race and remain focused on helpful cues 

for her performance (see Figure 1, sequence 4): 

“Oh god it hurts! (internal stimulus: exertion pain) And I still have 300m 

to go!  Am I able to sustain it or am I going to stop? (appraisal of threat). 

The pain will be over in 200m so just deal with it! I had to tell myself to 

give maximum effort (efficient refocusing on task-related helpful cues) 

and just feel this pain (meta-awareness). I chose not to avoid it this time 

but to embrace it because I want this, and you know it is going to hurt, and 
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you just have to get on with it (attitude of acceptance). I put in maximum 

effort and was focused on doing good underwater kicks (efficient 

refocusing on task-related helpful cues). 

For Participant 2, it seemed that the behavioural stimulus “starting very 

well” and its associated appraisal of gain (i.e., emotion of excitement) were a 

turning point in his race.  This behavioural stimulus and its appraisal led to an 

association of distracting thoughts and judgments, not helpful for his performance 

as he then slightly dropped his technique efficiency. He adopted a very self-

critical attitude for the rest of his race and found it difficult to efficiently refocus 

on helpful task-related cues. The following description explains the elaboration 

pattern that occurred during one of his competitive experiences (see Figure 2, 

sequence 5): 

The first 50m was perfect, I really swam fast (behavioural stimulus: very 

good start). I was really pleased; I was almost surprised at how I was 

going (appraisal of gain). I was then asking myself what I looked like and 

what my parents would think (elaborative processes). And then some 

doubts crept in, I started doubting myself: Am I going too good? 

(elaborative processes). I was thinking about things I shouldn‟t think 

about and during that time my strokes slipped a bit – they were not as good 

as they should have been (non efficient attention regulation: distracted 

state). 
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Figure 1. Composite Sequence analysis in an elite female swimmer‟s competitive 

experience (Participant 1). Seven sequences have been identified at the different 

stages of this athlete‟s competitive experience. Each sequence includes (a) a self-

identified disruptive stimulus, (b) an appraisal, (c) a type of awareness, (d) an 

attitude towards the stimulus and/or appraisal, and (e) a type of attention 

regulation.  

Type of 

sequences 
Identified stimuli Appraisal Awareness Attitude 

Attention 

regulation 

Pre-race 

Sequence 1. 

AAv. pattern 

Internal 

(Intrusive thought 

about comparing 

oneself with 

opponents) 

 

Threatened Meta-awareness 
Judgmental 

(Avoidance) 

Efficient: 

Routine 

refocusing 

Pre-race 

Sequence 2. 

AAR pattern 

Internal 

(Somatic anxiety) 

 

Challenged Meta-awareness 

Non- 

judgmental 

(Acceptance) 

Efficient: 

Goal and 

routine 

refocusing 

 

Start of the 

race 

Sequence 3. 

AAR pattern 

 

Behavioral 

(Very good first 

25m) 

 

Gain (surprised 

and happy) 
Behavioral awareness 

Non 

judgmental 

(Acceptance) 

 

Efficient: 

Immediate 

refocusing on 

technical cues 

During the 

race 

Sequence 4. 

AAR pattern 

Internal (general 

exertion pain  due 

to effort) 

Threatened Meta-awareness 

Non 

judgmental 

(Acceptance) 

 

Efficient: 

Immediate 

refocusing on 

technical cues 

+ goal 

reminder 
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Figure 2. Composite Sequence analysis in an elite male swimmer competitive 

experience (Participant 2). Seven sequences have been identified at the different 

stages of this athlete‟s competitive experience. Each sequence includes (a) a self-

identified disruptive stimulus, (b) an appraisal, (c) a type of awareness, (d) an 

attitude towards the stimulus and/or appraisal, and (e) a type of attention 

regulation.  
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Discussion 

The current study explored athletes‟ cognitive and emotional responses 

towards various self-identified disruptive stimuli experienced in a high-pressure 

competition. We aimed to identify mindfulness-related self-regulation processes 

and the patterns of responses that athletes displayed in relation to competitive 

stimuli. Among the three different patterns identified, the AAR pattern showed 

some similarities with the mindfulness components described in the literature, 

which is discussed in this section. In terms of self-regulation, the AAR pattern 

seemed to promote efficient self-regulation in the sense that athletes were able to 

refocus relatively quickly on cues that they considered as helpful to achieve their 

task-related goal. This finding was less consistent for the Awareness-Avoidance 

pattern as the ability to refocus the attention on helpful cues was not mentioned 

by the participants for some sequences. In contrast, the Elaborative pattern was 

characterised by less efficient self-regulatory capacity as the participants recalled 

being in a distracted state for a prolonged period when processing the stimuli.   

As defined in the literature, the meta-awareness component of 

mindfulness involves an acute awareness of the stimuli that arise in the stream of 

consciousness, as well as an awareness of the cognitive and emotional reactions 

toward these stimuli (Brown & Ryan, 2003; Teasdale et al., 2002; Wells, 2006). 

In our results, both the AAR and AAv involved an awareness of the external 

stimuli and behaviours in certain cases, and an acute awareness of the internal 

stimuli in other cases (i.e., meta-awareness) in other cases. In contrast, a lack of 

awareness was evident in the Elaborative pattern, as the athletes were at first not 

aware that they were distracted. Holzel and colleagues (2011) defined conflict 

monitoring as an ability to supervise the quality of attention and detect when the 
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focus of attention is not directed on helpful cues to achieve the task-related goal. 

In elite sport, this function appears primary, as it allows athletes to be quickly 

aware of the distraction and the associated internal state. Following Holzel et al. 

(2011), who have linked this conflict monitoring function with mindfulness, we 

hypothesise that, in sport, the meta-awareness component of mindfulness would 

activate a mindful self-regulation only likely to be desirable when the focus of 

attention is not related to the goal pursued. This perspective seems to differ from 

Bishop and colleagues‟ model (2004), in which mindfulness represents a 

continuous awareness of all mental events in the present moment.  

The second core component mentioned in the mindfulness literature 

relates to the type of attitude adopted towards the present experience, which is 

what differed between the AAR and AAv patterns. A judgmental attitude was 

highlighted in the AAv pattern, where athletes appeared to use thought 

suppression or distraction strategies to avoid experiencing certain thoughts or 

emotions. In contrast, the AAR pattern was characterised by a non-judgmental 

attitude, similar to the acceptance component described by Bishop et al (2004). In 

the participants‟ experiences, this non-judgemental attitude allowed the stimulus 

and initial reaction to be experienced with a certain sense of detachment and an 

acceptance of the thoughts, emotions and bodily sensations associated with the 

stimulus. According to Brown, Ryan and Creswell (2007), it is this distancing 

that creates adaptability and flexibility in responding to the stimulus (see also 

Wells, 2006). In contrast, when these internal states are judged as real, 

permanent, and threatening, individuals might use avoidance strategies in order to 

suppress the threat (Wells, 2002). In the first quote cited (i.e., AAR pattern), it 

was noteworthy that the athlete was aware of the presence of the potentially 
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unhelpful thought he was experiencing but consciously decided to not react to it 

or avoid it, which indicated the acceptance of the present experience. Other 

strategies of acceptance were also identified, which reflected normalisation and 

direct confrontation with the current experience.  

The various avoidance strategies identified involved behavioural 

disengagement and thought suppression. These different regulation strategies 

share similarities with approach and avoidant coping styles (Weinstein, Brown, & 

Ryan, 2009). Indeed, Weinstein and colleagues (2009) have shown that mindful 

stress processing supports a more benign appraisal of the stress situation, as well 

as an increased use of approach coping or a decreased use of avoidant coping. 

The acceptance strategies of normalisation and confrontation identified in our 

findings seem to be associated with strategies of approach coping (Weinstein et 

al., 2009). However, some AAR sequences seemed to illustrate de-automatisation 

of the appraisal process, which has been highlighted by Salmon et al. (2010). The 

acceptance strategy characterised by the conscious decision not to react, as well 

as the absence of appraisal characterised in four AAR sequences might reflect a 

more benign evaluation of the stimuli and could highlight the direct impact of 

mindfulness on appraisal, which would therefore limit the cognitive and 

emotional reactivity to certain stimuli. These different acceptance strategies 

would deserve further attention in research. For instance, it would be interesting 

to investigate whether the strategy of acceptance would differ depending on 

which kind of stimulus is processed; or to investigate which acceptance strategies 

are used in relation to the level of expertise of the athlete.  

In terms of attention regulation, the Elaborative pattern was characterised 

by difficulties in immediately refocusing on helpful cues to achieve the task-
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related goal. This pattern was mainly characterised by engagement in various 

elaborative processes, such as ruminating about the past, worrying about the 

future, catastrophising (involving emotional escalation), or day-dreaming about 

things that were not helpful in relation to the goal pursued. Participants who 

engaged in this pattern while facing disruptive stimuli seemed to have been 

overwhelmed by the presence of the stimulus, without being able to distance 

themselves from their internal reactions and thereby disengage from them. By 

getting caught up in their own thoughts and emotions, they were distracted for a 

prolonged period of time in comparison to the two other patterns, without being 

aware of it. In contrast, participants using the AAR pattern were able to regulate 

their focus of attention efficiently by quickly shifting their focus of attention from 

unhelpful stimuli to helpful goal-related cues (i.e., technical; tactical; physical; 

behavioural pre-event routine) without being distracted by the perceived stimulus 

and its appraisal. In this AAR pattern, it seems that elaborative processing was 

inhibited, as the athletes didn‟t overengage with the thoughts, emotions or 

sensations experienced. As outlined earlier, the mindfulness characteristic of 

inhibiting secondary elaborative processing has been emphasised in clinical 

settings (Bishop et al., 2004; Chambers, Gullone, & Allen, 2009). Similarly, 

Wells (2002) stated that mindfulness enables individuals to disengage from the 

appraisals of stimuli in order to not trigger counterproductive worry/rumination 

styles of thinking about one‟s situation. However, even though this attention 

regulation component has been mentioned in several conceptualisations of 

mindfulness in various streams of psychology, the different measures developed 

to assess mindfulness haven‟t included this component as a separate dimension. 

In the specific context of sport performance, this component may be more 
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relevant, considering that athletes in competitive environments are always 

confronted with unhelpful stimuli (internal, external or behavioural) which are 

acknowledged while maintaining an optimal focus on performance.  

Based on this qualitative investigation, certain sequences of the AAR 

pattern showed similarities with mindfulness. The identified components of the 

AAR pattern similar to mindfulness components are (1) meta-awareness; (2) 

attitude of acceptance towards the stimulus and its appraisal; and (3) efficient 

attention regulation. In linking our findings to Bishop and colleagues‟ model, 

meta-awareness and efficient attention regulation represent the first component of 

their model (i.e., attention self-regulation), whereas the attitude of acceptance 

clearly represent their second component. Further, our findings helped to clarify 

how these mindfulness components operated within sport performance. Similar to 

models developed outside of sport (Bishop et al., 2004; Holzel et al., 2010), our 

findings showed that mindfulness acted as a self-regulatory process, helping the 

participants to maintain their attention on relevant cues to execute the task. 

Therefore, it can be hypothesised that mindfulness processes operates in sport as 

follows: before or during a sport performance, when an emotional reaction is 

triggered by an external, behavioural or internal stimulus, the meta-awareness 

component would detect the cognitions, emotions and sensations associated with 

the disruptive stimulus. Athletes would then engage in self-regulation processes, 

involving an acceptance attitude towards their whole experience (i.e., internal and 

external) as well as an efficient refocus on helpful goal-related cues via the 

inhibition of elaborative processes.  

 Overall, this study highlights that elite athletes seem to spontaneously use 

self-regulation processes that includes mindfulness components. However, one 
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limitation in this study is the retrospective aspect of the methodology, with the 

participants asked to recall very specific details about their past experiences. To 

overcome this limitation, we used video during the interviews in order to increase 

the amount and accuracy of information recalled (Tenenbaum, Lloyd, Pretty, & 

Hanin, 2002), which has been recommended in studies using similar method 

(Nieuwenhuys et al., 2011). Nevertheless, using the video could have introduced 

a new limitation in relation to the meta-awareness component. Specifically, there 

is no way to know whether athletes were actually aware of their internal state 

during the performance or whether it was because they watched the video that 

they became aware of it. Finally, these findings may stimulate further research 

that seeks to test the validity of the components identified in the specific context 

of sport. In terms of measurement, mindfulness-based interventions conducted in 

sport have been assessed using scales developed in clinical psychology (e.g., 

MAAS; Brown & Ryan, 2003). Therefore, a potential area of future interest 

would be the development of a mindfulness measure in sport based on this three-

component, self-regulatory conceptual scaffold. Another area of interest would be 

the further investigation of the three patterns of responses identified in this study, 

such as testing whether specific patterns are underpinned by one‟s personality 

traits. Finally, another major area of research would be the application of these 

findings to improve mindfulness-based interventions developed for performance 

enhancement. The three mindfulness components identified could be taught to 

athletes as self-regulation skills to be used when the quality of attention is not 

optimal just before or during performances. However, an important part of the 

intervention would involve the identification of these helpful goal-related cues, as 

well as the stimuli that are potentially detrimental, for an individual‟s 
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performance. 
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Overview of Chapter III 

The conceptual framework proposed in the previous chapter 

positions mindfulness as a self-regulatory skill operating at a meta-

cognitive level. Despite the increasing prevalence of mindfulness-based 

interventions in sport, no context-specific instrument currently exists to 

measure mindfulness in athletic settings. The study presented in this 

chapter was undertaken to develop such an instrument: the Mindfulness 

Inventory for Sport (MIS). This instrument was devised using a three-

component model measuring one‟s ability to: (1) be meta-aware of 

disruptive stimuli and their associated internal reactions; (2) adopt a non-

judgmental attitude towards these stimuli and reactions; and (3) quickly 

refocus attention on goal-related cues. In stage 1, a pool of items was 

developed and assessed for content validity by six experts in the areas of 

mindfulness and instrument validation. In stage 2, exploratory factor 

analyses were performed using data collected from undergraduate student-

athletes, and resulted in a three-factor, 19-item version of the instrument. 

In stage 3, confirmatory analyses using structural equation modelling 

were conducted with a sample of elite athletes. Results indicated that this 

three-factor measure displayed an acceptable model fit and signs of 

invariance across gender and sport type. In addition, the subscales of the 

MIS displayed favourable correlations with conceptually-related variables 

such as flow, worry, concentration disruption, and perfectionism.  
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Development and Preliminary Validation of the Mindfulness Inventory for 

Sport (Thienot et al., 2014) 
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Mindfulness involves non-judgmental and moment-to-moment 

awareness of the present experience (Kabat-Zinn, 2003) and was 

originally developed as a clinical technique for the treatment of disorders 

such as depression or anxiety. Bishop and colleagues (2004) proposed a 

two-component model of mindfulness within these clinical contexts. The 

first component refers to self-regulation of attention, which encompasses 

the ability to monitor current thoughts, emotions and sensations, switch 

from one focus of attention to another and inhibit elaborative processes 

such as worry and rumination. The second component involves the 

adoption of an acceptance stance towards each moment of one‟s 

experience, characterised by a non-judgmental attitude of openness and 

curiosity, allowing any thoughts, emotions and sensations to occur with 

no further elaboration.  

As a specific attentional strategy, mindfulness has become a 

subject of interest in sport. The performance-oriented nature of sport 

necessitates a sustained focus of attention on goal-related cues, while 

disengaging from disruptive stimuli (Gardner & Moore, 2007; Moran, 

2009). Gardner and Moore (2004, 2007) hypothesised that greater 

awareness, allied with a non-judgmental attitude, allows for optimal self-

regulation in terms of attention and behaviour. When displaying a high 

level of mindfulness, athletes are theorised to be able to acknowledge and 

accept the presence of external stimuli, bodily sensations, emotional 

reactions, and cognitions, without overreacting to them but rather 

redirecting their focus of attention toward thoughts and behaviours that 

benefit performance (Gardner & Moore, 2004, 2007). Gardner and Moore 



 

79 
 

(2007) outlined three components in their model: (1) awareness of current 

thoughts, emotions and bodily sensations; (2) acceptance, which 

represents a non-judgmental attitude toward one‟s current thoughts, 

emotions, and bodily sensations; and (3) commitment towards goal-

relevant actions, which is characterised by maintaining goal-relevant 

attention focus and behaviours. In contrast with Bishop and colleagues‟ 

(2004) model, Gardner and Moore highlighted the difference between 

noticing disruptive thoughts, emotions, and bodily sensations (i.e., 

awareness), and regulating one‟s focus of attention toward helpful goal-

relevant cues in order to engage in goal-relevant behaviours (i.e., 

commitment).  

Mindfulness-based programs have been developed aiming to 

enhance sport performance (e.g., Bernier, Thienot, Codron, & Fournier, 

2009; Gardner & Moore, 2004); however, to date these programs have not 

been underpinned by a context-specific instrument in order to accurately 

assess mindfulness skills among sport performers (Aherne, Moran, & 

Lonsdale, 2011; Bernier et al., 2009; Gardner & Moore, 2007). The 

mindfulness instruments devised for use in clinical settings consist of 

items that have been developed for a „daily life‟ context and therefore lack 

sport-specific relevance. Moreover, because the notion of performance 

goal-related cues is less prevalent in clinical settings, the instruments used 

to assess mindfulness-based interventions in those settings emphasise 

present-moment awareness and acceptance of stimuli within the stream of 

consciousness, but place much less emphasis on the ability to self-regulate 

attention toward helpful cues when confronted with disruptive stimuli 
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(e.g., Baer, Smith, & Allen, 2004; Brown & Ryan, 2003; Cardaciotto et 

al., 2008). This self-regulation aspect of mindfulness is likely to be 

important within sport performance contexts given its centrality to 

movement automaticity. According to Jackson (1995), optimal 

experiences in sport, or „flow‟ (Jackson & Csikszentmihalyi, 1999), can 

be disrupted by numerous environmental (e.g., weather conditions) and/or 

situational (e.g., mechanical failure, negative feedback from coach) 

factors. A mindfulness state may be helpful for detecting when one‟s 

focus of attention is directed toward these distracting factors, accepting 

their presence, and re-focusing one‟s attention on efficient, or goal-

relevant cues (Gardner & Moore, 2007).  

Thus, clinical and sport settings are characterised by marked 

contextual differences, highlighting the importance of developing a 

context-specific instrument to measure mindfulness processes in sport. In 

line with an a-priori model proposed in sport (Gardner & Moore, 2007), it 

appears important that such an instrument includes an awareness 

component (i.e., noticing the disruptive thoughts, emotions and bodily 

sensations that arise in the stream of consciousness), an attitudinal 

component of acceptance (i.e., accepting the presence of disruptive 

stimuli, without judging oneself for experiencing them) as well as a 

refocusing component (i.e., switching the focus of attention from 

disruptive stimuli to helpful goal-related cues). The purpose of this study 

was to develop such an instrument and test the reliability and validity for 

measures derived from it, following a three-stage approach (Netemeyer, 

Bearden, & Sharma, 2003). In order to test the validity of the MIS, the 
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design of this three-stage approach was grounded in Messick‟s (1995) 

recommendations. In order to do so, we examined the content, structural, 

generalisability and external aspects of Messick‟s „unified view‟ of 

construct validity. 

In stage 1, an initial pool of domain-specific items was created that 

captured the three proposed components of mindfulness, and elicited 

expert feedback. Messick (1995) contended that the content aspect of 

construct validity could be demonstrated by showing evidence of content 

relevance, representativeness, and technical quality. In this investigation, 

this aspect was supported by the creation of items based on an a priori 

model of mindfulness in sport as well as athletes‟ responses to open-ended 

questionnaires and the expert item feedback. In stage 2, exploratory factor 

analyses were performed in order to examine the higher-order structure of 

the item pool and to eliminate problematic items. Despite the proposed 

three-factor structure (Gardner & Moore, 2007), exploratory analyses 

were included, as the dimensionality of mindfulness has not previously 

been subjected to psychometric scrutiny. Using an elite athlete sample, 

stage 3 was designed to further refine the instrument by conducting 

confirmatory factor analyses in order to remove problematic items, as well 

as examine indicators of model fit, internal reliability and measurement 

invariance according to gender and sport type. Messick‟s notion of the 

structural aspect of validity represents the fidelity of the scoring structure, 

and was assessed by exploratory and confirmatory factor analyses (stages 

2 and 3). Moreover, the generalisability aspect of construct validity relates 

to the extent to which instrument properties and interpretations generalise 
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to and across population groups, settings, and tasks. We assessed this 

aspect through invariance testing; that is, by examining the extent to 

which the MIS operate differently for male and female athletes, as well as 

for team and individual sport (stage 3). Finally, Messick also emphasised 

the importance of documenting external aspects of validity (i.e., 

discriminant and criterion relevance) assessed in our instrument 

development through the correlations with conceptually-related variables 

(i.e., perfectionism, concentration disruption and worry, flow, rumination, 

and one‟s tendency to be mindful in daily life). 

 

Stage 1: Generating and judging measurement items 

Given that no standardised instrument exists to measure 

mindfulness in sport, an open-ended questionnaire was developed in stage 

1 to ensure the content aspect of construct validity (Messick, 1995). The 

aim was to explore the disruptive stimuli that athletes were aware of while 

competing in order to create an initial pool of context-specific items. 

Ninety-eight athletes (54 males, 44 females; age range 18-30) were 

recruited, with 38 athletes from two team-sports: water polo (n = 24) and 

soccer (n =14); and 60 athletes from two individual sports: cycling (n = 

25) and swimming (n = 35). Sixteen participants were competing in their 

sport at a recreational level; 15 at a regional level; 28 at a national level; 

and 39 at an international level. Immediately after completing their 

competitive event, participants were asked to describe the various 

disruptive stimuli that they were aware of before and during their 

performance.  



 

83 
 

All responses were inspected in order to identify emergent themes 

by grouping the disruptive stimuli experienced by the participants while 

competing. Athletes reported that they were aware of 13.5% of external 

stimuli (e.g., wind on the course; opponents), 25.1% of behavioural 

stimuli (e.g., making a mistake) and 61.4% of internal stimuli (e.g., self-

doubts; exertion pain). In order to ensure face validity, these three types of 

disruptive stimuli were used to create a preliminary pool of 47 items, 

distributed across three subscales: awareness, non-judgmental attitude and 

refocusing. For the awareness subscale, internal stimuli were used to 

generate items assessing athletes‟ ability to be aware of their cognitions, 

emotions and bodily sensations (e.g., “I am able to notice the sensations of 

excitement in my body”). Common performance scenarios, which all 

started with “When I am aware that…”, were then generated to create the 

non-judgmental and refocusing subscales, using the three types of 

disruptive stimuli. Items of the non-judgmental subscale were created to 

assess the attitude adopted toward the scenario (e.g., reverse-scored item: 

“When I become aware that I am not focusing on my own performance, I 

blame myself for being distracted”). Items of the refocusing subscale were 

created to assess the ability to quickly regulate one‟s focus of attention 

toward helpful goal-related cues (e.g., “When I become aware that I am 

not focusing on my own performance, I am able to quickly refocus my 

attention on things that help me to perform well”). A combination of 

reverse-scored and non-reversed items were created for both the non-

judgmental and refocusing subscales. 
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In order to further assess the content aspects of validity, all items 

were then rated by six external judges (DeVellis, 2003; Netemeyer et al., 

2003). All the six judges who participated in the review process had 

published research concerning mindfulness or instrument measurement 

validation in an internationally recognised peer-reviewed journal. The 

judges were presented with all items alongside definitions of the three 

dimensions (awareness, non-judgemental, and refocusing), which were 

used as criteria for the rating. They were asked to (a) assign each item to 

whichever dimension they felt was most relevant, and (b) rate each item 

from 1 (not representative) to 3 (clearly representative) in terms of how 

well they felt it represented the dimension that they had selected. The 

expert judges also provided qualitative feedback on item clarity, wording, 

and overlap. Items were retained if they were classified in the correct 

dimension by all the experts and were rated unanimously as clearly 

representative. Awareness was defined as “the ability to closely observe 

one‟s internal experience (i.e., cognitions, emotions, bodily sensations) in 

the present moment (i.e., when it occurs)”. Non-judgmental attitude was 

defined as “the willingness to allow and accept one‟s internal experience 

as it occurs, without any attempt to judge and criticise oneself for 

experiencing these cognitions, emotions and bodily sensations”. 

Refocusing was defined as “the ability to disengage from elaborative 

processing (i.e., distraction, rumination, worry) to remain focused or to 

quickly refocus on task-relevant cues”. Following expert review, minor 

wording changes were made to enhance understanding for several items, 
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and a total of 30 items were retained (10 awareness items, 10 non-

judgmental items, 10 refocusing items).  

 

Stage 2: Exploratory factor analysis 

Method 

Participants and procedure. In order to examine the structural 

aspects of construct validity (Messick, 1995) of this instrument, the 30-

item measure was completed by a sample of 370 sport science 

undergraduates who participated in sport competitions (Mage = 20.35, SD 

= 3.65). The 30 items were administered to the students and rated using a 

6-point Likert-type scale (1 = not at all; 6 = very much) to indicate how 

much each statement was reflective of their recent experience in 

competition. The 6-point Likert-type scale was chosen in reference to the 

most used instrument in the literature assessing mindfulness in non-

athletic settings (i.e., MAAS; Brown & Ryan, 2003; Grossman, 2008). 

The protocol was approved by the institutional ethics committee prior to 

the data collection. 

Data analysis. IBM Statistical Package for the Social Sciences 

(SPSS) Version 19 was employed for all the analysis. Following 

preliminary analysis for normality at the item level (i.e., skewness and 

kurtosis) and checking for multivariate normality, an exploratory factor 

analysis with maximum likelihood estimation was applied to assess the 

factor structure and refine the item pool. As the data were normally 

distributed at an item level, maximum likelihood appeared to be the most 

appropriate factor extraction technique. In terms of the rotation strategy, 
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an oblique rotation method was chosen (i.e., promax) given that it allows 

the factors to correlate and can provide more meaningful theoretical 

factors (Netemeyer et al., 2003). 

 

Results 

The Kaiser-Meyer-Olkin measure of sampling adequacy was .88, 

indicating that partial correlations among variables were small. Bartlett‟s 

test was significant, indicating that variables in the population correlation 

matrix were uncorrelated. Therefore, results of both tests indicated that 

factor analysis could be conducted. The unrestricted factor analysis 

produced a 7-factor solution with eigenvalues greater than one, which 

accounted for 55.6% of the sample variance. Based on eigenvalues and 

visual inspection of scree-plots, and following the removal of problematic 

items (i.e., candidates for deletion included poorly-loading items with 

values < .30, and cross-loading items with values > .30 on at least two 

factors; Tabachnick & Fidell, 2007), analyses revealed that 19 items 

(eight awareness items, six non-judgmental items, five refocusing items) 

loaded onto three distinct factors (variance explained = 47%, with all item 

loadings > .30). Although a combination of reversed and non-reversed 

items were initially generated for both the non-judgmental and refocusing 

subscales, all of the resulting six non-judgmental subscale items were 

reverse-scored, and none of the five refocusing subscale items were 

reverse-scored (see Table 1). Reliability analyses (i.e., Cronbach‟s alpha 

coefficient) were conducted for the remaining items in each subscale. 
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Acceptable internal consistency was obtained for each of the subscales 

(awareness: α = .77, non-judgmental: α = .78, refocusing: α = .77). 
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  Table 1. Pattern matrix EFA MIS 19-item  

Items 

Components 

1 2 3 

I am able to notice the intensity of nervousness in my body. .69   

I pay attention to the type of emotions I am feeling. .65   

I am aware of the thoughts that are passing through my mind. .62   

I pay attention to my emotions when something unexpected happens.* .62   

I am able to notice the sensations of excitement in my body. .59   

I notice when I am worrying about what might happen.* .58   

I am able to notice the location of physical discomfort when I experience it. .55   

I am able to notice when I am distracted.* .44   

When I become aware that I am thinking of the final result, I blame myself for not being focused on relevant cues for my performance.  .78  

When I become aware that I am really upset because I am losing, I criticize myself for reacting this way.  .71  

When I become aware that I am really excited because I am winning, I think that it is bad to have this feeling of excitement.*  .68  

When I become aware that I am not focusing on my own performance, I blame myself for being distracted.  .67  
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Items 

Components 

1 2 3 

When I become aware that I am thinking about a past performance, I criticize myself for not being focused on my current performance.  .62  

When I become aware that I am angry at myself for making a mistake, I criticize myself for having this reaction.  .57  

When I become aware that I am tense, I am able to quickly bring my attention back to what I should focus on.   -.78 

When I become aware that I am thinking about how tired I am, I quickly bring my attention back to what I should focus on.   -.77 

When I become aware that I am not focusing on my own performance, I am able to quickly refocus my attention on things that help me to perform well.   -.72 

When I become aware that some of my muscles are sore, I quickly refocus on what I have to do.   -.67 

When I become aware that I am really exited because I am winning, I stay focused on what I have to do.   -.51 

 

Note. Extraction method: Principal Component analysis. Rotation method: Oblimin with Kaiser Normalisation. Rotation converged in 7 iterations. Only 

factor loadings >.30 are displayed. The items followed by * correspond to the items dropped in the final version after having performed confirmatory factor 

analysis (i.e., stage 3 of the instrument development).  
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Stage 3:  Confirmatory factor analysis, generalisability and external 

aspects of validity  

Methods 

Participants and procedure
1
. Three hundred and forty-three elite 

and sub-elite athletes (178 males, 165 females; Mage = 23.14, SD = 5.87; 

13% state-level, 30% national-level, 43% international-level, 14% 

professional-level) were recruited from seven team sports (n = 203) and 

18 individual sports (n = 140). Having obtained ethical approval to 

conduct the investigation, recruitment letters were mailed to coaches and 

staff members of various Australian institutes and academies of sport. 

Coaches and institute staff members were informed about the nature of the 

study and were requested to contact the lead investigator if they were able 

to accommodate data collection procedures. Athletes had the choice to 

complete the questionnaire package online or using a hard-copy version. 

Before completing the questionnaire, athletes were provided with written 

information regarding their rights to withdraw and to refuse to answer any 

question, as well as being reminded that all information provided would 

remain confidential. All the athletes signed a consent form if they agreed 

with the procedure, and then completed the questionnaire package.  

Measures 

Mindfulness in sport. Mindfulness in sport was assessed with the 

Mindfulness Inventory for Sport by presenting the list of 19 items 

developed in stage 2, following the instruction: “the statements below 

                                                      
1
 I would like to thank Mathew Burgin, Professor Damian Farrow, Dr Gene 

Moyle, Michael Lloyd, and Dr Sally Hughson for their assistance in accessing 

participants and collecting data.  
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describe a number of things that athletes may experience just before or 

during their sport performance. Please circle the number that best 

indicates how much each statement is generally reflective of your recent 

experience. There are no right or wrong answers”. A six-point response 

format was used ranging from 1 (not at all) to 6 (very much).  

Mindful trait in daily life. The tendency to be mindful in daily life 

was assessed with the Mindful Attention and Awareness Scale (MAAS; 

Brown & Ryan, 2003), a 15-item instrument previously used in 

mindfulness sport research (Gardner & Moore, 2007; Kee & Wang, 

2008). The MAAS was designed to measure one‟s tendency to be on 

„automatic pilot‟ in everyday life, characterised by the absence of 

awareness of and attention to what is occurring in the present-moment. 

Items are rated on a 6-point Likert scale (1= almost never and 6 = almost 

always). Brown and Ryan (2003) reported acceptable internal consistency 

for the MAAS, with α = .82 in a student sample and α = .87 in an adult 

sample. Reverse scores were calculated to obtain the tendency to be 

mindful in daily life. As the MAAS doesn‟t assess the attitudinal 

component of acceptance, a positive correlation was expected between 

reverse scores of the MAAS and scores of the MIS awareness and 

refocusing subscales. 

 Flow Disposition. The tendency to experience flow states while 

performing in sport was assessed by the Short Dispositional Flow Scale 

(Short DFS-2; Jackson, Martin, & Eklund, 2008), which contains nine 

items extracted from the longer version of the DFS-2 (Jackson & Eklund, 

2002), rated on a 5-point Likert scale from 1 (Never) to 5 (Always). 
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Preliminary analyses conducted by Jackson et al. (2008) on the short 

DFS-2 showed evidence of internal consistency and factorial validity. 

Mindfulness and flow share conceptual similarities as they are both 

associated with present-moment focus of attention (Aherne et al., 2011; 

Moran, 2012). Moreover, mindfulness has been positively associated with 

flow across various studies conducted in sport contexts (Aherne et al., 

2011; Kee & Wang, 2008) using different instruments that assessed 

various components of mindfulness, including awareness, acceptance and 

attention. Therefore, the three subscales of the MIS were expected to be 

positively correlated to the overall flow score obtained with the short 

DFS-2.  

Worry and concentration disruption. The tendency to worry and 

be distracted just before and during competition was assessed by the 

Worry and Concentration Disruption subscales of the Sport Anxiety Scale 

2 (SAS-2; Smith, Smoss, Cumming, & Grossbard, 2006). Each subscale 

contains five items, rated from 1 (Not at all) to 4 (Very much). SAS-2 

testing in a college population has demonstrated strong factorial validity 

and good internal consistency for the two subscales (.91 for Worry and 

.84 for Concentration Disruption; Smith, et al., 2006). Mindfulness has 

been conceptualised to inhibit secondary processes such as worry and 

rumination (Bishop et al., 2004; Wells, 2006); therefore, the three MIS 

subscales were expected to be negatively correlated to the Worry and 

Concentration Disruption subscales of the SAS-2.  

Perfectionism. Perfectionism has been characterised by two 

dimensions, namely Personal Standards Perfectionism (PSP) and 
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Evaluative Concerns Perfectionism (ECP) (Dunkley, Blankstein, Halsall, 

Williams, & Winkworth, 2000). These dimensions are consistent with the 

general definition of perfectionism representing personal striving for 

perfection (i.e., PSP) and a predisposition to evaluate oneself in a critical 

manner (i.e., ECP) (Cox, Enns, & Clara, 2002; Flett & Hewitt, 2006). In 

order to assess PSP and ECP, brief versions developed by Cox et al. 

(2002) of the Hewitt and Flett Multidimensional Perfectionism Scale (HF-

MPS (Hewitt & Flett, 1991) and the Frost et al. Multidimensional 

Perfectionism Scale (F-MPS; Frost, Marten, Lahart, & Rosenblate, 1990) 

were used in this study. The brief F-MPS contains 23 items, rated using a 

Likert-scale ranging from 1 (strongly disagree) to 5 (strongly agree), 

while the brief HF-MPS contains 10 items, rated from 1 (not at all agree) 

to 7 (totally agree). As higher mindfulness skills (i.e., assessed by the 

KIMS; Baer et al., 2004) have been associated with lower maladaptive 

perfectionism (Hinterman, Burns, Hopwood, & Rogers, 2012), a negative 

correlation was expected between the three MIS subscales and ECP. 

Hinterman et al. (2012) also found a negative correlation between positive 

perfectionism and the KIMS subscale Accept without judgment. 

Therefore, a negative correlation was expected between the non-

judgmental subscale of the MIS and PSP.  

Rumination. Mindfulness processes are believed to help 

individuals disengage from elaborative thinking style such as worry and 

rumination (Bishop et al., 2004; Wells, 2006). In our study, the tendency 

to ruminate was assessed by using the 10-item Rumination subscale of the 

Emotion Control Questionnaire-2 (Roger & Najarian, 1989) developed on 
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a True/False response format. A cross-cultural validation study showed 

good internal consistency for this Rumination subscale (.80) (Roger, 

Garcia de la Banda, Soo Lee, & Olason, 2002). Considering that 

Hinterman et al. (2012) have found that a strong tendency to ruminate is 

associated with weaker mindfulness skills, a negative correlation was 

expected between the rumination subscale and the MIS refocusing and 

non-judgmental subscales.  

Data analysis. First, item-level analyses in IBM SPSS version 19 

were performed to examine descriptive statistics, univariate normality, 

multivariate normality, and contributions to internal reliability. 

Subsequently the structural aspects of construct validity (Messick, 1995) 

were further examined for a three-factor model in which awareness, non-

judgmental attitude and refocusing were treated as correlated latent 

variables, using maximum likelihood estimation in IBM SPSS AMOS 

version 19. To assess overall model fit, the χ2 goodness-of-fit index, the 

comparative fit index (CFI), Tucker-Lewis index (TLI), incremental fit 

index (IFI), standardised root mean square residual (SRMR), and root 

mean square error of approximation (RMSEA) were requested. Values for 

CFI/TLI/IFI ≥ .95, SRMR ≤ .05, RMSEA ≤ .05, were used as evidence of 

close fit. Values for CFI/TLI/IFI ≥ .90, SRMR ≤ .08, RMSEA ≤ .06, were 

used as evidence of adequate fit (Hu & Bentler, 1999; Tabachnick & 

Fidell, 2007). 

Having identified the optimal measurement model (i.e., best-fitting 

model), measurement invariance was tested according to gender as well as 

sport type (i.e., team versus individual sport), using sequential procedures 
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highlighted by Vanderberg and Lance (2000), Cheung and Rensvold 

(2002) and Chen (2007). Multi-group confirmatory factor analyses were 

performed with increasing parameter constraints one at a time. After 

having tested the fit of the hypothetical model for each group separately 

(i.e., baseline models), increasingly restricted models were tested. The 

sequence of models tested for measurement invariance was configural 

invariance (i.e., by constraining the factorial structure to be the same 

across groups), metric invariance (i.e., by constraining all the factor 

loadings to be the same across groups), and scalar invariance (i.e., by 

constraining the intercepts of items to be the same across groups). In order 

to test for evidence of invariance, the overall model fit was examined as 

well as χ
2
 difference score (Δχ2), change in CFI (ΔCFI) and change in 

RMSEA (ΔRMSEA) between constrained models. Invariance is 

supported in the presence of a nonsignificant Δχ2, ΔCFI ≤ .01, and 

ΔRMSEA ≤ .015 between increasingly constrained models (Chen, 2007; 

Cheung & Rensvold, 2002, Vanderberg & Lance, 2000).  

The last step in these analyses explored the external aspects of 

validity of mindfulness measure and involved estimating correlations 

between awareness, non-judgmental attitude and refocusing, in relation to 

one‟s tendency to be mindful in daily life, perfectionism, flow, worry, 

concentration disruption, and rumination. 

Results 

Model fit and measurement invariance. Descriptive statistics are 

displayed in Table 2, revealing that no items violated univariate normality 

in each of the three subscales awareness, non-judgmental and refocusing. 
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The criterion for multivariate normality was also met after having 

calculating the Mahalanobis distances for each observation and compared 

them to the critical value of chi-square for df =87 (Tabachnick & Fidell, 

2007). Initial fit indices for a three-factor latent variable model 

comprising eight indicators for awareness, six indicators for non-

judgmental attitude, and five indicators for refocusing, were inadequate, 

χ
2 

(149) = 361.45 p < .001, TLI = .82, CFI = .85, IFI = .85, RMSEA = .07 

(90% CI .056 - .073), SRMR = .08. Standardised regression weights, 

modification indices of regression weights, and standardised residual 

covariances indicated that model fit could be significantly improved by 

the removal of problematic items. Therefore, four items were deleted: 

three items from the awareness subscale (“I notice when I worry about 

what might happen”;  “I am able to notice when I am distracted”; “I pay 

attention to my emotions when something unexpected happens”), that 

displayed the lowest loadings on the corresponding latent variable 

(respectively .35, .36, .38); and one item from the non-judgmental 

subscale (“When I become aware that I am really excited because I am 

winning, I think that it is bad to have this feeling of excitement”) that 

displayed the lowest loading on the latent non-judgmental attitude 

variable (.40). Having re-specified a 15-item, three-factor measurement 

model, analyses revealed that the data were an adequate fit to the model, 

χ
2 

(87) = 166.98 p < .001, CFI = .93, IFI = .93, TLI = .91, RMSEA = .05 

(90% CI .04 - .06), SRMR = .06. The final 15 items are presented in Table 

3. The latent awareness and refocusing variables were positively and 

significantly correlated with one another (r = .47, p < .05), but the 
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remaining correlations between MIS subscales were non-significant. 

 

Table 2. Descriptive Statistics MIS final 15 items 

Items 

M SD Skewness Kurtosis 

Statistic Statistic Statistic SE Statistic SE 

Awareness 1 4.66 1.04 -.71 .13 .36 .26 

Awareness 2 4.59 1.04 -.85 .13 .80 .26 

Awareness 3 4.59 1.04 -.61 .13 .04 .26 

Awareness 4 4.76 .98 -.73 .13 .15 .26 

Awareness 5 3.97 1.10 -.19 .13 -.29 .26 

Non-judgmental 1 3.50 1.30 .00 .13 -.71 .26 

Non-judgmental 2 3.76 1.22 -.16 .13 -.75 .26 

Non-judgmental 3 3.41 1.29 .03 .13 -.70 .26 

Non-judgmental 4 3.45 1.31 .01 .13 -.76 .26 

Non-judgmental 5 3.84 1.31 -.15 .13 -.81 .26 

Refocusing 1 4.68 .99 -.63 .13 .01 .26 

Refocusing 2 3.99 1.16 -.15 .13 -.63 .26 

Refocusing 3 4.01 1.08 -.14 .13 -.46 .26 

Refocusing 4 3.79 1.05 .00 .13 -.39 .26 

Refocusing 5 4.06 1.09 -.13 .13 -.45 .26 
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Table 3. Final items of the Mindfulness Inventory for Sport 

META-AWARENESS 

subscale 

1. I pay attention to my emotions when something 

unexpected happens. 

2. I am aware of the thoughts that are passing through my 

mind. 

3. I am able to notice the intensity of nervousness in my 

body. 

4. I am able to notice when I am distracted. 

5. I am able to notice the sensations of excitement in my 

body. 

6. I am able to notice the location of physical discomfort 

when I experience it. 

7. I pay attention to the type of emotions I am feeling. 

NON-JUDGMENTAL 

subscale 

(reverse-scored) 

1. When I become aware that I am thinking about a past 

performance, I criticise myself for not being focused on my 

current performance. 

2. When I become aware that I am angry at myself for 

making a mistake, I criticise myself for having this reaction. 

3. When I become aware that I am not focusing on my own 

performance, I blame myself for being distracted. 

4. When I become aware that I am thinking of the final 

result, I blame myself for not being focused on relevant 

cues for my performance. 

5. When I become aware that I am really upset because I 

am losing, I criticise myself for reacting this way. 

REFOCUSING  

subscale 

1. When I become aware that some of my muscles are sore, 

I quickly refocus on what I have to do. 

2. When I become aware that I am thinking about how tired 

I am, I quickly bring my attention back to what I should 

focus on. 

3. When I become aware that I am really excited because I 

am winning, I stay focused on what I have to do. 

4. When I become aware that I am tense, I am able to 

quickly bring my attention back to what I should focus on. 

5. When I become aware that I am not focusing on my own 

performance, I am able to quickly refocus my attention on 

things that help me to perform well. 
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In order to assess the generalisability aspects of the construct 

validity (Messick, 1995), we examined whether the measurement indices 

were consistent for males and females. To do so, the model was 

subsequently tested (with 15 total indicators loading onto three latent 

variables) for configural, metric, and scalar invariance by gender (see 

Table 4). Baseline model computed for males (n = 178) reflected a 

marginal fit (i.e., TLI < .90) and baseline model computed for females 

(n=165) displayed adequate fit. Indices derived for the configural model 

also reflected a marginal fit (TLI < .90), indicating that the factorial 

structure of the construct may not be equivalent across groups. When 

testing for metric invariance, the value of the ΔRMSEA was negligible; 

however, ΔCFI (i.e., difference between the configural and metric nested 

models) was .008 greater than the accepted level, and the chi-square 

difference test was also significant (see Table 4). These findings showed 

that there was relatively weak support to indicate that items loaded on the 

same factors across groups (i.e., acceptable change values were observed 

for only one of the three criteria). A similar pattern was observed for 

scalar (i.e., intercept) invariance. Therefore, the findings did not provide 

strong evidence of complete measurement invariance for the three-factor 

model across males and females. In such cases, van de Shoot and 

colleagues (2012) recommend testing for partial invariance by freeing one 

item at a time. According to Dimitrov‟s (2010) guidelines, less than 20% 

free parameters are acceptable, which represented less than 3 items in the 

case of the MIS. Inspection of the modification indices for males and 

females showed that freeing the regression weights and intercepts of 
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refocusing item 1 (“When I become aware that some of my muscles are 

sore, I quickly refocus on what I have to do”) and non-judgmental item 5 

(“When I become aware that I am really upset because I am losing, I 

criticise myself for reacting this way”) across groups would provide a 

greatest reduction in the χ
2
 value for the model. Therefore, we estimated a 

partial metric invariance model as well as a partial scalar invariance 

model in which the regression weights and intercepts of these two items 

were released. The results displayed evidences of invariance in regards to 

the regression weights, with negligible values of ΔRMSEA and ΔCFI 

between the configural and metric models. However, the chi-square 

difference test was still significant between the nested configural and 

metric models (p = .047) and between the metric and scalar models (p = 

.001). ΔCFI between the nested metric and scalar models was also .007 

greater than the norm required.  

This model was then separately tested (with 15 total indicators 

loading onto three latent variables) for configural, metric, and scalar 

invariance by sport type, in order to examine whether the measurement 

indices were consistent for individual versus team sport athletes (see 

Table 4). Baseline models computed separately for individual athletes (n 

= 140) and team athletes (n = 203) displayed adequate fit for individual 

athletes and marginal fit for team athletes (i.e., TLI < .90; CFI < .90; IFI < 

.90). The subsequent nested models tested demonstrated adequate fit. 

Results from configural, metric, and scalar invariance tests supported the 

measurement invariance of the three-factor model across the two groups 

individual sport and team sport athletes via nonsignificant chi-square 
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difference tests as well as negligible CFI change values and negligible 

RMSEA change values for metric and scalar invariance.  

External aspects of construct validity. Correlations between the 

three subscales of the MIS and the other measures were conducted to 

assess the external aspects of validity of the MIS and can be seen in Table 

5. Analyses displayed all the theoretically expected correlations, with the 

exception of the awareness subscale, which was not significantly 

correlated with MAAS, Worry and Concentration disruption, but 

positively correlated with PSP. Another unexpected result was the 

positive correlation of the non-judgmental subscale and MAAS. Except 

for the correlation between rumination and the MIS refocusing subscale (p 

< .01), all the correlations were significant at p < .001.  
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Table 4. Fit indices for gender and sport type invariance analyses for elite sample 
 
Model df χ

2
 TLI CFI IFI SRMR RMSEA Δ χ

2
 Δdf p (Δχ

2
) ΔCFI ΔRMSEA 

     Gender  

Baseline males (n = 178) 87 135.96 .89 .91 .91 .07 .06 - - - - - 

Baseline females (n = 165) 87 137.29 .90 .92 .92 .07 .06 - - - - - 

Configural invariance 176 273.88 .89 .92 .90 .08 .04 - - - - - 

Metric invariance 186 391.04 .89 .90 .90 .08 .04 31.31 10 .00 .02 .00 

Partial metric invariance 184 289.59 .90 .91 .91 .07 .04 15.71 8 .05 .01 .00 

Scalar invariance 201 424.94 .88 .88 .88 .08 .04 37.2 15 .00 .02 .00 

Partial scalar invariance 197 323.31 .89 .89 .89 .07 .04 33.72 13 .00 .02 .00 

     Type of sport   

Baseline team sport (n = 203) 87 166.38 .84 .87 .87 .07 .07 - - - - - 

Baseline individual sport (n = 140) 87 124.37 .91 .93 .93 .07 .06 - - - - - 

Configural invariance 176 291.02 .88 .90 .90 .08 .04 - - - - - 

Metric invariance 186 301.95 .88 .90 .90 .08 .04 10.93 10 .36 .00 .00 

Scalar invariance 201 320.94 .88 .89 .89 .08 .04 18.99 15 .21 .00 .00 

Note. df = degrees of freedom; χ
2 

= Chi-square; TLI = Tucker-Lewis index; CFI = comparative fit index; SRMR = standardised root mean square residual; 

RMSEA = root mean square error of approximation; Δχ
2
 and Δdf

 
= change in degrees of freedom and χ

2
 between models; p (Δχ

2
) = p-value for change in χ

2
 

between models; ΔCFI = change in CFI score between models; ΔRMSEA = change in RMSEA score between models 
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Table 5. Composite level statistics and zero-order correlations  for elite sample 

Note. ** = p <.001 (in bold);  * = p <.01. Awareness, Non-judgmental and Refocusing constitute the three dimensions of the MIS; PSP = Personal standards 

perfectionism; ECP = Evaluative concern perfectionism; MAAS = mindfulness tendency in daily life. Cronbach alpha could not be provided for the 

perfectionism variables, as PSP and ECP scores were a combination of the scores obtained from two different instruments (HF-MPS and F-MPS).

 

Variable 

 

M SD Skewness Kurtosis α 1 2 3 4 5 6 7 8 9 

1. Awareness 4.36 1.06 -.05 .00 .70 -         

2. Non-judgmental 3.59 1.29 -0.06 -0.74 .72 -.19* -        

3. Refocusing 4.11 1.07 -0.21 -0.38 .79 .47** -.01 -       

4. PSP 3.88 .76 -.40 .41 - .33** -.21** .11 -      

5. ECP 2.26 .72 .55 -.11 - -.03 -.33** -.24** .33** -     

6. Worry 2.33 .78 .36 -.09 .89 -.02 -.27** -.34** .12* .46** -    

7.Concent.disruption 1.50 .52 .1.06 2.26 .89 -.13* -.25** -.38** -.01 .46** .56** -   

8. Flow 3.62 .53 -1.67 10.54 .74 .34** .07 .43** .17** -.19** -.26** -.34** -  

9. MAAS 4.00 .78 -.56 .28 .87 .07 .27** .33** -.05 -.51** -.48** -.38** .15* - 

10. Rumination .54 .33 2.15 5.07 .78 .07 -.06 -.12* -.01 .07 .05 .06 -.05 -.18** 
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Discussion 

 Despite an emerging literature documenting support for the role of 

mindfulness in sport, researchers have so far been unable to use a sport-

specific instrument to assess the efficacy of their mindfulness-based 

interventions. Such an instrument was sought to be developed based on the 

three dimensions (awareness, non-judgmental attitude, and refocusing) 

adapted from Gardner and Moore (2007) and assessing athletes‟ use of 

mindfulness as a self-regulatory skill when facing disruptive stimuli. 

Analyses indicated that this three-factor instrument displayed a coherent, 

theoretically meaningful structure. In addition, the subscales of the MIS 

were correlated with conceptually-related constructs in ways that support 

their construct validity. Some evidence of measurement consistency across 

sport type was found, but only signs of partial invariance were found 

between males and females; moreover the baseline models for men and team 

sport displayed marginal fit in comparison to the female baseline model and 

the individual sport model.  

Our examination of construct validity was grounded in Messick‟s 

(1995) unified view of validity. Specifically, the content aspect of validity 

was supported by the creation of items based on an a priori model of 

mindfulness in sport and the external review of the items by chosen experts. 

Exploratory factor analyses and confirmatory factor analyses provided 

evidence for the structural aspect of construct validity. Item-level analyses in 

stages 2 and 3 demonstrated acceptable distributional properties (i.e., 

skewness, kurtosis) for the items in each subscale of the MIS, and our 

assessment yielded adequate fit indices for a three-factor latent variable 
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model. In addition, acceptable reliability estimates were obtained for each 

subscale within the MIS. Alongside these indicators of factorial validity, the 

generalisability aspect of Messick‟s (1995) construct validity was only 

partially supported, with some degree of consistency across sport type but 

only signs of partial invariance across gender. The marginal fit for male and 

team sport baseline models, associated with the lack of measurement 

invariance, indicates that differences exist between these groups at a 

construct-level. Although according to Cheung and Rensvold (2002), 

measurement invariance failures can be seen as “a source of potentially 

interesting and valuable information about how different groups view the 

world” (p.252), this measure appears to be imperfect in its current state. 

Instrument refinements (e.g., increasing the sample size for each group for 

invariance testing; assessing the effect of a wider range of parameters and 

other estimation methods than maximum likelihood; conducting cross-

validation sample as well as examining the test-retest reliability) need to be 

conducted to further explore the differences between groups. Taken together, 

these findings provide preliminary evidence regarding the factorial validity 

and internal reliability of the MIS, but also necessitate further work that 

seeks to examine the generalisability aspects of this measure.  

 In addition to exploring aspects of structural integrity and 

measurement consistency, correlation analyses revealed support for the 

external aspect of validity of measures derived from the MIS, defined by 

Messick (1995). Negative correlations between the MIS non-judgmental and 

refocusing subscales with distracted state, worry in competition, and 

rumination illustrated the importance of the attention regulation component, 
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in particular the ability to inhibit elaborative processes, described by Bishop 

et al. (2004). The positive correlations between flow and MIS awareness and 

refocusing subscales confirms previous findings in the literature (Aherne et 

al., 2011; Kee & Wang, 2008), reinforcing the notion that the ability to use 

mindfulness processes in sport may be associated with experiencing flow 

while performing. However, caution is necessary in regards to the 

interpretation of the significant correlations with flow, concentration 

disruption and rumination subscales, as they displayed kurtosis and 

skewness outside of the normality values considered as acceptable. The 

authors who developed the instruments measuring the constructs of flow, 

concentration disruption and rumination, did report normally distributed data 

(Jackson et al., 2008; Roger et al., 2002; Smith et al., 2006). However, it is 

worth nothing that these instruments were not validated using an elite athlete 

population, which might explain the different distribution.   

The results of this study also highlighted an interesting link between 

mindfulness in sport and perfectionism. First, the positive correlation 

between the MIS awareness subscale and PSP may reflect the tendency of 

perfectionist individuals to be self-focused and pay attention to their 

thoughts and emotions (Frost et al., 1990; Saboonchi & Lundh, 1997). In 

sport, self-focused attention is characterised by a conscious step-by-step 

control of movement execution, which is thought to disrupt automated skills 

execution and therefore be detrimental to performances (Beilock & Carr, 

2001; Liao & Masters, 2002). However, Wells (2006) differentiated the 

awareness component involved in mindfulness with the concept of self-

focus: mindful awareness, or meta-awareness, implies a meta-cognitive 
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monitoring (i.e., distant observation from the self of the cognitive, emotional 

and attentional processes occurring in the present-moment); whereas self-

focus is characterised by an absence of detachment with the internal 

experience, and therefore, implies a lower cognitive level of processing 

(Wells, 2006). From this perspective, it is suggested that meta-awareness, by 

operating at a higher level of processing, may help athletes to detect current 

states of self-focused attention and disengage from these counterproductive 

thinking processes. As Grossman (2008) highlighted, it is very difficult to 

assess the meta-cognitive level of awareness. There is an issue of semantic 

confusion while assessing mindfulness processes, as the understanding of 

some items might rely on one‟s experience and practice of mindfulness 

(Grossman, 2008). For example, the awareness item “I am aware of the 

thoughts passing through my mind” might be understood differently by 

athletes, depending on whether or not they have been previously exposed to 

mindfulness training. Therefore, it appears important to understand and 

assess accurately the meta-cognitive level of the awareness component in 

mindfulness, in order to avoid confusion with self-focused attention and not 

mislead athletes while delivering mindfulness interventions.  

Second, another trait characterising perfectionism is self-critical 

thinking and conditional self-acceptance while evaluating outcomes (Ellis, 

2002; Hall, Hill, Appleton, & Kozub, 2009). The non-judgmental subscale 

of the MIS was hypothesised to reflect the absence of self-critical thinking, 

explaining the strong negative correlation with ECP. Moreover, ECP is 

characterised by a strong tendency to ruminate on perfectionistic cognitions, 

underpinning the negative correlation with the MIS refocusing subscale. 
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Building on these findings, future work that explores the link between 

frequency of perfectionistic cognitions and mindfulness skills in sport within 

a highly perfectionistic population is encouraged.  

The Mindfulness Inventory for Sport is a new instrument, the only 

one to date assessing mindfulness processes in a sport performance context, 

and this investigation provides preliminary support for the utility of the MIS, 

showing some conceptual and empirical potential. However, future studies 

are necessary to further examine the validity of this instrument and assess its 

generalisability aspect. In particular, the items of the awareness subscale 

could potentially be improved by more closely reflecting the meta-level of 

cognitive processing involved in observing one‟s internal experience in 

order to eradicate any overlap with self-focused attention. More generally, 

there is considerable scope to further explore the self-regulation aspect of 

mindfulness in sport, as well as its relationships with associated constructs in 

sport through experimental research. At an applied level, using the MIS may 

be beneficial to assess mindfulness-based interventions, and may aid in the 

process of quantifying changes in athletes‟ mindfulness capabilities. By 

reflecting the athletes‟ ability to mindfully self-regulate their focus of 

attention while facing disruptive stimuli, the MIS allows a more accurate 

assessment of the mechanism underlying mindfulness-based interventions in 

the specific context of sport.  

 

 

 

 



 

 109 

 

 

 

 

 

 

 

 

 

CHAPTER IV 
  



 

 110 

Overview of Chapter IV 

The results presented in Chapter III supported a three-component model 

of mindfulness in sport. The findings also demonstrated preliminary evidence 

regarding the construct validity of the MIS, suggesting that this instrument may 

be used to provide reliable assessments of the extent to which athletes have the 

ability to use mindfulness processes in sport. This chapter presents an 

intervention study, which, based on this three-component model, was designed 

to test the impact of mindfulness training (MT) on swimming performance and 

attentional control. Elite swimmers were tested before and after assignment to a 

four-week sport-based mindfulness training program (n = 15) or to a control 

condition (n = 17). Testing included a sport-specific (i.e., swimming) task and 

two non-sport tasks (i.e., balance, Stroop task), as well as self-report measures 

assessing focus of attention and mindfulness state while performing the various 

tasks. Two-way (group x time) MANOVAs were conducted to explore 

potential differences on dependent variables for each task. Findings showed 

that there was no significant overall multivariate effect for the MT intervention 

on swimming performances and attentional control. However, greater 

engagement in mindfulness practice during the intervention period was 

positively correlated with swimming performance, refocusing ability during the 

task, non-judgmental skill, and balance task performances. Nonsignificant 

multivariate effects may be explained by the lack of practice, the absence of 

incentive, and/or the small sample size. However, this intervention provides an 

important framework for future sport-based studies, by providing novel 

techniques for mindfulness training and incorporating objective performance 

assessments. 
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CHAPTER IV 

Being mindful in dealing with distractions: The impact of 

mindfulness training on performances and attention control in elite 

swimmers 
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Bob Bowman, a renowned American swimming coach, has always 

believed that it is important for an elite athlete to be comfortable with chaos 

and uncertainty (Allen, 2012). In order to train mental adaptability, Bowman 

created distractions during swimming competitions, such as cracking the 

swimmer‟s goggles immediately prior to a race, or deliberately arranging late 

pickups before competition. Bowman‟s perspective indicates that sport 

performances are characterised by unpredictability, and that talent combined 

with many hours of deliberate practice does not always guarantee success. 

During high-pressure competitions, unexpected events can trigger strong 

reactions in elite athletes, which might serve to disrupt their „smooth-running‟ 

and well-rehearsed performance processes. Consequently, an ability to self-

regulate and respond efficiently when facing disruptive stimuli, by allocating 

one‟s focus of attention to appropriate cues, is a fundamental component of 

success in sport (Eysenk & Calvo, 1992; Gardner & Moore, 2004; Moran, 

2009).   

In elite sport, traditional psychological skills training programs 

typically aim to teach skills such as goal setting, arousal regulation, imagery, 

attention control, and self-talk (Weinberg & Williams, 2001). The effects of 

these interventions have usually been assessed through changes in 

participants‟ perceptions, behaviours, and performances outcomes (Curry & 

Maniar, 2003; Thelwell, Greenless, & Weston, 2006). In regards to attention 

control training, Moran (1996) distinguished two categories. The first 

category, labelled „concentration techniques‟, refers to the attention control 

skills used in competition to sustain one‟s focus of attention on task- and goal-

relevant cues. The efficacy of these concentration skills, including goal-
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setting, self-talk and pre-performances routines, has been shown on global 

performance indicators (e.g., Filby, Maynard, & Graydon, 1999; Thomas & 

Over, 1994; Rushall, Hall, & Rushall, 1988). The second category, „training 

exercises‟, refers to specific tasks aimed at developing the attention control 

skills, such as the concentration grid exercise (Greenless, Thelwell, & Holder, 

2006) or simulation training (i.e., creating an atmosphere characterised by 

distractions and unexpected circumstances in order to develop a more robust 

ability to focus one‟s attention on the task-at-hand; Moran, 1996). As 

Greenless and colleagues (2006) highlighted that few research in sport 

psychology has focused on the impact exercises or training to develop those 

skills. In addition, little attention has been devoted to objectively assessing the 

impact of concentration training using attention control tasks, as existing 

studies have typically used global performance outcomes and self-report 

instruments as dependent variables (Greenlees et al., 2006).  

Stemming from Eastern philosophies, mindfulness is broadly defined 

as non-judgmental and moment-to-moment attention (Kabat-Zinn, 2003), and 

is relevant for concentration training. Interventions based on mindfulness 

concepts have been developed and tested in a variety of settings, with a 

demonstrated impact on well-being and cognitive functions such as attention 

control (Carmody & Baer, 2008; Chambers, Lo, & Allen, 2008). These 

mindfulness interventions employ a self-regulation strategy that represents a 

shift from the traditional approach used in cognitive-behavioural therapies 

(CBT). Instead of challenging the content of one‟s internal experience (i.e., 

cognitions, emotions, bodily sensations), mindfulness interventions aim to 

transform one‟s relationship with these mental and sensory events. In other 
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words, the contrast with CBT lies in the fact that mindfulness interventions 

promote a non-judgmental and acceptance-oriented stance towards the present 

experience, without attempting to control or change its content (Segal, 

Williams, & Teasdale, 2002).  

 Bishop and colleagues (2004) proposed that mindfulness encompasses 

two components. One component involves an attitude of acceptance, openness 

and curiosity towards one‟s current experience. This attitudinal component is 

characterised by openly accepting the presence of any thoughts, emotions or 

bodily sensations occurring in the present-moment, without criticising oneself 

for experiencing them. The other component involves the self-regulation of 

attention, including maintaining one‟s attention on a given object, as well as 

shifting one‟s focus of attention between various internal or external stimuli in 

a flexible manner. Lutz, Slagter, Dunne and Davidson (2008) also reinforced 

the importance of self-regulation in mindfulness practice and linked it to the 

development of three attention regulation skills, namely “a monitoring faculty 

that remains vigilant to distractions without destabilising the intended focus; 

an ability to disengage from a distracting object without further involvement; 

and the ability to redirect focus to the chosen object” (p.164).  

Mindfulness practice has been associated with increased attentional 

control and improved performance on attention tasks (Holzen et al., 2011). 

Various studies have used tasks such as the Stroop interference task or the 

object detection task, aiming to explore the relationship between mindfulness 

and attention control (Andersen, Lau, Segal, & Bishop, 2007; Fan, 

McCandliss, Fossella, Flombaum, & Posner, 2005; Moore & Malinwoski, 

2009). Aside from one study displaying non-significant results (Andersen et 
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al., 2007), recent studies outside of sport contexts have shown that 

mindfulness practice is associated with better attentional control (Jha, 

Krompinger, & Baime, 2007; Moore & Malinowski, 2008; Wenk-Sormaz, 

2005). Valentine and Sweet (1999) showed that individuals who practiced 

mindfulness on a regular basis were more cognitively flexible than those who 

did not, by displaying a greater ability to sustain their attention on the task 

while processing unexpected events (i.e., distractions).  

 In sport, mindfulness skills may be useful for athletes when they 

encounter distracting stimuli. In chapter II of this thesis, a three-component 

model (i.e., meta-awareness, non-judgmental attitude, and refocusing) was 

proposed to characterize mindfulness processes in sport. More specifically, it 

was hypothesised that mindfulness may act as a self-regulation process 

helping to (1) detect when the attention is not focused on helpful goal-related 

cues; (2) accept the presence of disruptive stimuli (internal or external) and 

their associated reactions; and (3) disengage from the disruptive stimuli and 

reorient the attention on helpful cues to achieve the goal being pursued. The 

instrument developed in chapter III demonstrated preliminary evidence for the 

validity of this three-component model, and appeared relevant to assess the 

impact of mindfulness-based interventions on the ability to use mindfulness 

processes.  

 Mindfulness-Acceptance-Commitment (MAC), designed by Gardner 

and Moore (2004), was the first mindfulness-based intervention for sport, in 

which the focus is on developing abilities of meta-awareness and acceptance 

of internal states, as well as promoting an efficient focus of attention on 

appropriate performance cues. According to Gardner and Moore, any attempt 
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to suppress one‟s internal states may lead to an overload in cognitive activity, 

which in turn could reduce one‟s capacity to automatically engage in well-

learned athletic skills, an inability to appropriately respond to contextual cues, 

and difficulty maintaining task-relevant focus. Gardner and Moore have 

shown evidence of the benefit of their 12-week program with two case studies 

suggesting a positive impact of mindfulness on performance. Using a similar 

training program, Aherne, Moran, and Lonsdale (2011) demonstrated a 

positive impact of mindfulness training on the tendency to experience flow 

through a randomised controlled study. Bernier, Thienot, Codron, and 

Fournier (2010) also reported that a psychological skills training program 

integrating mindfulness strategies enhanced performance rankings in elite 

golfers. However, these studies have only used global performances executed 

in a competitive (i.e., not controlled) environment as well as self-report scores 

assessing psychological skills. At this point, no studies in elite sport have 

tested the impact of mindfulness training on a specifically designed sport-task, 

performed by both the intervention and the control group in a more controlled 

environment than a competition.  

 Kabat-Zinn (2003) highlighted that it took twenty years of clinical 

mindfulness research before attention was given to the mechanisms 

underlying its effectiveness. Recently, Gardner (2009) offered an important 

contribution to our understanding of the reasons why mindfulness can impact 

sport performance. In MAC, enhanced attention is one of the mechanisms 

underlying performance change identified by Gardner and Moore (Gardner, 

2009; Gardner & Moore, 2012). However, no studies in sport have yet tested 

the impact of a mindfulness-based intervention on specific variables 
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measuring attentional control, even though it has been described and 

demonstrated as a central mechanism in studies outside of sport (Bishop et al., 

2003; Jha et al., 2007; Moore & Malinowski, 2008; Wenk-Sormaz, 2005). 

Therefore, two aims were set in this study: 1) to explore the extent to which 

mindfulness training (MT) might influence sport performance in comparison 

to a control group, using a swimming task designed specifically for this study; 

and 2) to investigate the impact of mindfulness on attentional control, using a 

cognitive (Stroop task) and a proprioceptive task (balance task). It was 

hypothesised that the results would display an interaction effect between time 

and group on the dependent variables of interest, illustrated by better post-

intervention performances on both swimming performance and attention 

control among participants who attended MT in comparison to the control 

group. It was expected that the MT group would also report more use of 

mindfulness-oriented processes when executing those tasks.  

 

Method 

Participants  

 Thirty-three swimmers (M = 18.90; SD = 2.90) were recruited through 

three Australian swimming clubs. The first and second club included 

swimmers competing at a national and/or international senior level and 

training at least 20 hours per week; the third club included 13 swimmers 

competing at a junior national level training between 10 and 17 hours per 

week. The project was carried out in accordance with the protocol approved 

by the University of Western Australia ethics committee. After providing 
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informed consent, the 33 participants were divided into two groups
1
. The MT 

group (Mage = 18.40; SD = 1.90) consisted of 9 swimmers from the first club 

and 7 swimmers from the third club. The control group (M = 19.35; SD = 

3.70) was comprised of 11 swimmers from the second club and 6 swimmers 

from the third club. The two groups were not significantly different in term of 

age (MT Group: Mage = 18.40; Control Group: Mage = 19.35, t (30) = -.90, p = 

.38), nor in term of their level of participation in swimming (χ
2
 (1, 33) = .43, p 

= .51).  

Design 

 Participants were assigned to a 4-week mindfulness program (i.e., MT 

group) or a 4-week cooking program (i.e., control group). All participants 

completed a swimming task, a cognitive task, and a proprioceptive task before 

attending the MT or the cooking program (i.e., Time 1) and at the completion 

of the MT or cooking program (Time 2). The two groups were then switched 

in order to give the control group an opportunity to attend the MT as well, 

while the MT group attended the 4-week cooking program. Data are reported 

from the first phase of the intervention with 15 participants from the MT 

group who attended at least three of the four mindfulness sessions per week 

and practiced the mindfulness exercises between sessions at least 3 times per 

week; and 17 participants from the control group who attended at least three 

of the four cooking classes per week. One participant from the MT group was 

excluded from the data analysis for not meeting these criteria.  

Intervention 

                                                      
1
 The different timetables of the swimmers from each club did not allow for a random 

allocation to groups. Thus, the seven swimmers from the first club constituted the first group, 

the eleven swimmers from the second club constituted the second group. The fifteen 

swimmers from the third club were split and randomly assigned to the first or the second 

group.  
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 Two mindfulness experts (both with greater than 5 years of experience 

delivering mindfulness workshops within community or sport settings) were 

consulted to design the mindfulness intervention. The researcher who 

delivered the intervention (i.e., the author of this thesis) had taken part in 

several mindfulness-based workshops and training programs designed for 

consultants and therapists, and was also an experienced sport psychology 

practitioner who had previously used mindfulness interventions while 

working with elite swimmers.  

 The mindfulness-based intervention consisted of one group session of 

one hour per week over four weeks. Each session contained both theoretical 

and experiential material. The aim in session 1 was to introduce the principles 

of mindfulness and its utility in sport, as well as to help the athletes identify 

their preferred performance cues and their most disruptive competitive 

stimuli. The second session was designed to enhance the athletes‟ 

understanding of meta-awareness and to practice exercises involving meta-

awareness processes. Session 3 focused on understanding and practicing the 

concept of acceptance, and session 4 was devoted to understanding the 

importance of attention self-regulation in swimming, as well as integrating the 

three mindfulness skills (meta-awareness, acceptance and refocusing) into a 

pre-performance routine.  

 At the first MT session, each participant received an mp3 device with 

pre-recorded mindfulness exercises. In their own time, participants were 

asked to practice three different mindfulness exercises related to the skills 

learnt in the previous session. These consisted of: (1) a three minute body-

mind scan (i.e., observing and becoming aware of each individual body part, 
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as well as the thoughts being experienced, before redirecting the focus of 

attention on the breath), which was to be practiced every day; (2) a 10 to 14 

minute mindfulness meditation exercise, which was to be practiced three 

times a week and was adapted from Russ Harris (2008, 2009) and Kabat-Zinn 

(1982); and (3) a mindful-movement exercise to be practiced three times a 

week (week 1: „Mindful teeth brushing‟; week 2: „Mindful stretching‟; week 

3: „Mindful swimming warm-up‟; week 4: „Mindful swimming cool-down‟). 

Performance-tasks and measures
2
 

 Dependent measures were obtained from four different sources: a 

swimming task, a balance task, a Stroop colour-word task, and the 

Mindfulness Inventory for Sport. The swimming task assessed sport 

performance, whereas the other tasks assessed participants‟ attention control. 

 Mindfulness skills. At each testing session, all participants completed 

the Mindfulness Inventory for Sport (MIS) to assess their mindfulness skills 

in sport. The MIS is a 17-item instrument, that assesses three processes: (1) 

the ability to be meta-aware of disruptive stimuli and their associated internal 

reactions (seven items; e.g., “I am able to notice the sensations of excitement 

in my body”); (2) the ability to adopt a non-judgmental attitude towards these 

stimuli and reactions (five items; e.g., “When I become aware that I am angry 

at myself for making a mistake, I criticise myself for having this reaction”); 

(3) the ability to quickly refocus attention on goal-related cues (five items; 

e.g., “When I become aware that I am not focusing on my own performance, I 

am able to quickly refocus my attention on things that help me to perform 

                                                      
2
 I would like to thank Jack Metcalfe, Mathew Burgin, Liliana Balaguera, Dr 

Katherine Iscoe, Koji Honda and Trenton Warburton for their assistance in collecting 

data.  
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well”). Responses are made on a 6-point Likert-type scale ranging from 1 (not 

at all) to 6 (very much). This instrument has demonstrated adequate model fit 

using an elite athlete sample, as well as some evidence of measurement 

invariance across type of sport and gender (Thienot et al., 2014). 

Swimming task. The swimming task was designed following 

consultation with swimming coaches and a swimming physiologist. The 

swimmers were required to perform a 3x100m swimming test, starting each 

100m every three minutes. As the swimmers differed in their main event 

(sprint versus distance swimmers), a target-time relative to their personal best 

was set for the 100m (within 7.5% of their personal best on their 100m main 

stroke), and the participants had to swim the three 100m as close as possible 

to their target-time. However, each 100m was performed in a different 

condition with randomised order. One 100m was performed under normal 

conditions with no distractions imposed. One 100m was performed while 

having to process a visual distraction: the swimmers were asked to wear 

goggles with black tape on the glass, with only a small hole in the middle of 

the goggles to still be able to see. And one 100m was performed while having 

to process an auditory distraction using a waterproof mp3 music player (Ty 

Mann
®
). The audio track was pre-recorded and involved negative comments 

about the swimmers‟ technique, references to the next high-pressure 

competition, references to the pain experience, reverse counting, and 

sentences spoken in a foreign language. The swimmers were asked to swim as 

fast and consistently as possible in terms of their times on each 100m; and the 

coaches had to refrain from giving any technical or performance feedback to 

the swimmers during the task. Time-splits at 50m and times for each 100m 
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were recorded, as well as heart rates and ratings of perceived exertion (RPE) 

after each 100m in order to measure the consistency of their effort. 

Immediately after performing the swimming task, participants rated the 

cognitive processes involved during the task. For this purpose, an instrument 

that included seven items was developed, with four items assessing the focus 

of attention during the task, and three items assessing one‟s mindfulness state 

during the task (see Appendix B). In the analyses, this self-report measure, 

which provided subjective data, was differentiated from the swimming task 

itself, which provided objective performance data. 
 

 The measured variables used for the analyses were: overall 

performance: the average time of the three 100m was calculated and 

compared it to the target-time of each swimmer. The difference between 

„target-time‟ and „average time‟ was displayed in seconds; consistency 

between 100m: the time-difference was calculated between the average time 

performed at the two 100m in distracting conditions (i.e., blind goggles and 

mp3) and the time performed in the non-distracting condition (i.e., normal 

condition). Differences between distracting and non-distracting conditions 

were displayed in seconds; 7-item self-report scores assessing the focus of 

attention and mindfulness processes involved during the task.  

 Proprioceptive task. Previous studies have shown the impact of 

mindfulness training on proprioceptive tasks, and in particular tasks involving 

postural balance (Kee et al., in press; Mills & Allen, 2000). Kee and 

colleagues (2012) have shown that inducing a mindfulness state in 

dispositionally mindful individuals was associated with better balance 

performance and more use of an external focus of attention (considered as the 
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efficient focus of attention in their study). Using Balance Trainer Feedback 

Software (AMTI
®
), a balance task was designed that involved visual and 

auditory distractions to assess participants‟ ability to control their focus of 

attention while processing cognitive interferences. Balance Trainer is a tool 

initially designed for balance rehabilitation, providing visual feedback on a 

computer screen while individuals undertake balance activities. During the 

balance task designed for this study, participants were required to stand on a 

force plate and achieve on-screen targets by moving their centre of pressure. 

The computer screen provided real-time visual feedback representing tracking 

of pressure. Participants had to reach six targets; each one remained 

highlighted until the pressure marker had maintained position in the target 

area for a pre-determined duration (i.e., 2 seconds). Each participant had to 

perform three trials: the first trial was a familiarisation trial (i.e., no distracting 

material); the two other trials represented the distracting conditions. One trial 

used visual obstacles randomly appearing on the screen, which had to be 

avoided. The other trial used visual obstacles and an auditory distraction. The 

subject had to perform this trial wearing a mp3 music player headset (Ty 

Mann
®
) which delivered pre-recorded audio stimuli involving negative 

comments on how the task was performed, personal questions, singing, 

reverse cited alphabet, and sentences spoken in another language. 

Immediately after performing the balance task, the participants completed the 

same 7-item self-report form that was used for the swimming-task (see 

Appendix B). The variables measured for each trial in this task were: average 

reaction-time; average velocity; number of obstacles hit; self-report scores 

assessing the focus of attention and one‟s mindfulness state during the task. 
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 Cognitive task. A Stroop colour-word task (Stroop, 1935) was 

administered using Inquisit
®
 software in order to test participants‟ attentional 

control. During the task, 20 words were presented on a computer screen, 

naming one of four colours, red, green, blue and yellow, and written in one of 

the same four colours. Using four numbers on the computer keyboard (“1” for 

red ink; “2” for green ink; “3” for blue ink; “4” for yellow ink), the 

participants had to recognise the colour of the ink in which the word was 

written (while ignoring the name of the word), then press the corresponding 

key for colour as quickly as possible, and then hit “Enter”. Just after 

performing the Stroop task, the participants completed the same self-report 

form they had completed after the swimming-task and the balance-task (see 

Appendix B). The variables measured were: average reaction-time (in 

milliseconds); number of errors (number of times they typed the wrong 

number and “enter” on the keyboard); self-report scores assessing the focus of 

attention and the use of mindfulness processes during the task.  

Data analyses 

 For each task, two two-way multivariate ANOVAs (MANOVAs) were 

performed with group (MT versus control) as between-subjects factors, and 

time (Time 1 versus Time 2) as a within-subject factor. Within each task, one 

MANOVA was used to analyse the various objective measures of 

performance (swimming task) or attention control (Stroop and balance tasks), 

whereas the other MANOVA was used to analyse the subjective attentional 

focus and mindfulness state measures. A final MANOVA was performed to 

assess potential interaction effect of group and time on the mindfulness skills 

scores obtained on the MIS. Finally, the relationship between the amount of 
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mindfulness practice and changes in objective and subjective variables over 

time for the MT group was also explored, using Pearson correlations.  

Results 

Development of mindfulness skills in sport 

 Mean responses on the Mindfulness Inventory for Sport (MIS) at Time 

1 and Time 2 are shown in Table 1. A 2 (group) x 2 (time) MANOVA was 

used to examine the impact of MT on the three mindfulness skills assessed by 

the MIS (meta-awareness, non-judgmental attitude, refocusing). Findings 

showed that there was no significant multivariate interaction effect between 

group and time on the three combined dependent variables, F (3, 28) = 1.34, p 

= .28, partial η
2
 = .13, λ = .87, observed power = .32

3
. 

 

                                                      
3
 In line with the anticipated effects, only the multivariate interaction effects are reported 

throughout the results section (no main effect of group or time are reported).  
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Table 1. Means obtained at the Mindfulness Inventory for Sport 

 Meta-awareness Non-judgmental Refocusing 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

MT group 4.30 .56 4.34 .51 3.22 .53 3.38 .68 4.44 .44 4.48 .41 

Control group 4.07 .69 4.19 .75 3.80 .99 3.42 .92 4.11 .81 4.19 .78 

All participants 4.18 .63 4.26 .64 3.53 .85 3.40 .80 4.26 .67 4.33 .64 
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Swimming task performances 

 In order to check that participants processed the distractions used in the 

swimming task, they were asked them to report the various distractions that 

they experienced during the task. Wearing the blind-goggles was the 

distraction most frequently recalled by the participants (Time 1: n = 29; Time 

2: n = 21), followed by the audio-track delivered by the mp3 player headset 

(Time 1: n = 15; Time 2: n = 14) and the physical discomfort due to wearing 

the mp3 player headset (Time 1: n = 12; Time 2: n = 14). Having other 

swimmers performing in the next lanes (Time 1: n = 4; Time 2: n = 7) was 

another external distraction reported. Internal distractions were also recalled 

as being disruptive, such as physical exertion and muscles soreness during the 

task (Time 1: n = 6; Time 2: n = 8).  

 A mixed 2 x 2 MANOVA, with group (i.e., a between-subjects factor) 

and time (i.e., a within-subjects factor) as independent variables, was used to 

examine the effectiveness of MT on objective swimming performance 

indicators (see Figure 1). Findings showed that there was no multivariate 

interaction effect between group and time on the combined dependent 

variables, F (2, 29) = .58, p = .57, partial η
2
 = .04, λ = .14, observed power = 

.14 (see Figure 1).  

 A second mixed 2 x 2 MANOVA was used to test the effectiveness of 

MT on the subjective measures (i.e., focus of attention and use of mindfulness 

processes) for the swimming task. Findings showed that there was no 

multivariate interaction effect between group and time on the combined 

dependent variables, F (4, 26) = 2.07, p = .11, partial η
2
 = .24, λ = .76, 

observed power = .54. Although no multivariate interaction was 
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demonstrated, univariate tests showed a significant interaction effect between 

time and group for refocusing quickly on optimal cues during the swimming-

task, F (1, 29) = 8.49, p = .01, partial η
2
 = .23. Paired t-tests comparing each 

group‟s pre-intervention scores against their post-intervention scores showed 

that the MT group significantly improved their refocusing scores at Time 2 

(MTime2 = 4.50) compared to Time 1 (MTime1 = 5.92), t (13) = -3.98, p < .001); 

whereas the control group did not change over time, MTime1 = 4.29, MTime2 = 

4.23, t (16) = .16, p = .87. 
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Figure 1. Results on the swimming task
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Stroop task performances 

 Once again, in order to check whether the participants actually 

processed the distractions, they were asked to recall the main distractions that 

they noticed while performing the task. Just after performing the Stroop task 

at Time 1 and Time 2, the participants more frequently recalled the written 

word (e.g., „blue‟) as being the main distraction in the task (Time 1: n = 11; 

Time 2: n = 8), as well as the fact that it was timed (Time 1: n = 8; Time 2: n 

= 10). Internal distractions were also listed such as one self‟s expectations and 

self-criticism in reaction to mistakes (Time 1: n = 6; Time 2: n = 8).  

 A 2 x 2 MANOVA, with group (i.e., a between-subjects factor) and time 

(i.e., a within-subjects factor) as independent variables, was used to examine 

the impact of MT on attentional control assessed by reaction-time and number 

of errors. Findings showed that there was no multivariate interaction effect 

between time and group on the combined dependent variables, F (2, 29) = .86, 

p = .43, partial η
2
 = .06, λ = .94, observed power = .18. (see Figures 2 and 3). 

A mixed 2 x 2 MANOVA, with group (i.e., a between-subjects factor) and 

time (i.e., a within-subjects factor) as independent variables, was also used to 

analyse the impact of MT on subjective measures of attention and use of 

mindfulness processes. There was no multivariate interaction effect between 

time and group on the combined dependent variables, F (4, 26) = .86, p = .50, 

partial η
2
 = .11, λ = .89, observed power = .24.  
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Figure 2. Reaction-time on the Stroop colour-word task 

 

 

Figure 3. Number of errors on the Stroop colour-word task. 
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Balance task performances  

 The participants were first asked to recall the distractions that they were 

aware of during the task in order to confirm that the audio track and obstacles 

were actually distracting. Immediately after performing the balance task at 

Time 1 and Time 2, participants recalled the main distractions as being the 

audio track delivered by the mp3 (Time 1: n = 20; Time 2: n = 26) and the 

obstacles on the screen (Time 1: n = 9; Time 2: n = 7). The internal 

distractions recalled were self-criticism and reactions to mistakes (Time 1: n = 

6; Time 2: n = 3) and physical discomfort (Time 1: n = 0; Time 2: n = 1).  

 A mixed 2 x 2 MANOVA, with group (i.e., a between-subjects factor) 

and time (i.e., a within-subjects factor) as independent variables, was used to 

examine the effectiveness of MT on attention control, assessed by reaction-

time, velocity and number of obstacles hit in distracting conditions (see Figure 

4). There was no multivariate interaction effect between group and time on 

the combined dependent variables, F (3, 28) = .62, p = .61, partial η
2
 = .06, λ 

= .94, observed power = .16. A mixed 2 x 2 MANOVA was used to test the 

effectiveness of MT on the subjective measures of attention control and 

mindfulness processes during the task. Analyses again showed that there was 

no multivariate interaction effect between group and time on the combined 

dependent variables, F (4, 27) = 1.22, p = .33, partial η
2
 = .15, λ = .85, 

observed power = .33.  
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Figure 4. Results on the balance task 
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Variability in mindfulness practice 

The logbooks completed by the participants during the MT displayed 

high variability between participants in term of their time devoted to 

mindfulness practice, suggesting that it may be worthwhile to investigate the 

relationship between participants‟ amount of practice and their results on the 

various tests. The total number of times that participants from the MT group 

formally practiced the required mindfulness exercises between sessions (i.e., 

listening to the tracks and practicing the mindfulness exercises) ranged from 4 

to 38 times (M = 21.4, SD = 9.79) and followed a normal distribution. Change 

scores were constructed for each objective (i.e., swimming performance and 

attention control) and subjective (i.e., self-report) dependent variable, 

whereby a higher score indicated a greater improvement on a given index over 

time (i.e., Change score = score at Time 2 minus score at Time 1). Pearson 

correlations were then calculated between change scores and the amount of 

formal mindfulness practice for each participant (members of the control 

group were assigned a score of 0).  

With respect to the scores obtained on the MIS, mindfulness practice 

was significantly correlated in a positive direction with the non-judgmental 

subscale, Mchange = .13, r = .38, p = .03 which reflected that higher levels of 

mindfulness practice were associated with higher non-judgemental attitude 

scores at the MIS. However, no significant correlations were found between 

mindfulness practice and scores obtained on the meta-awareness or refocusing 

subscales. With regards to the swimming task, a significant positive 

correlation was found with changes in overall performance (Mchange = -.68, r = 

.37, p = .04), which indicated that greater mindfulness practice was associated 
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with improved swimming performances. Also, a significant positive 

correlation was found between mindfulness practice and changes in 

refocusing quickly on optimal cues when distracted during the swimming-task 

(Mchange  = .61, r = .42, p = .02), which demonstrated that higher levels of 

mindfulness practice were associated with better refocusing ability during the 

task. With respect to the Stroop task, no significant correlations were found 

between mindfulness practice and outcome variables. Finally, in terms of the 

balance task, mindfulness practice was significantly correlated with change in 

RT consistency in a negative direction (Mchange = -0.04,r = -.50, p = .004), 

reflecting that higher levels of mindfulness practice were associated with 

more consistent reaction-times throughout the different conditions of the task.  

 

Discussion 

 The two main goals in this study were to test the effect of MT on 

swimming performance and attentional control. Before and after completing a 

4-week mindfulness course designed for sport (MT group) or a 4-week 

cooking class (control group), elite swimmers completed a swimming task, a 

Stroop task and a balance task. Based on previous studies conducted in sport 

(Bernier et al., 2009; Gardner & Moore, 2004), it was hypothesised that MT 

would lead to improved swimming performances. As recent studies conducted 

outside of sport found a positive effect of mindfulness training on attentional 

control (Jha et al., 2007; Valentine & Sweet, 1999; Wenk-Sormaz, 2005), it 

was also hypothesised that MT would lead to better performance on the 

balance-task and the Stroop task. Overall, the results did not show that MT 

impacted swimming performance or attention control in comparison to the 
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control group. With respect to the development of mindfulness skills, no 

significant multivariate interaction effect was found. However, there were 

indications at a univariate level that MT might have potential for improving 

refocusing capabilities, especially if the following limitations are addressed.  

One limitation that could explain the lack of significance may be 

associated with the variability of mindfulness practice. Baer et al. (2006) 

suggested that the ability to observe and not judge the present experience is a 

function of mindfulness practice. The weekly logs showed a very irregular 

adherence to mindfulness practice, and no participant completed the total 

amount of time that was required in MT, mainly due to a very busy timetable 

with university and school exams as well as physical and mental tiredness due 

to intense swimming training. Significant correlations were found between 

mindfulness practice and the development of mindfulness skills as well as 

overall swimming performances, which suggests that higher levels of 

mindfulness practice may have led to better results. Strategies that could be 

used in future studies to enhance compliance include better integration in 

sport practice with mindfulness exercises can be administered by the coaches 

in the daily training environment (i.e., during warm-up or cool-down for 

example).  

Mindfulness skills are believed to become less conscious with 

mindfulness practice, resulting in the ability to sustain attention effortlessly on 

an intended focus (Lutz et al., 2008). In sport, a conscious effort to monitor 

how one is paying attention to a task might overload the cognitive functions 

and disrupt the automatic execution of the task. Thus, regular and consistent 

amounts of practice in mindfulness skills may be necessary in order to achieve 
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this type of effortless cognitive flexibility. However, considering that this 

study was conducted at a time when many swimmers were training for 

Olympic qualification, the coaches and the swimmers may not have complied 

with a higher workload; especially as the participants in may instances had 

difficulty scheduling the training-based homework tasks. Additionally, the 

transferability of mindfulness skills from meditation to daily life has not been 

studied; therefore, the relative importance of context-free mindfulness 

practice (i.e., meditation-type exercises) versus context-specific mindfulness 

practice (i.e., during sport activity) remains unclear (Gardner & Moore, 2012). 

Indeed, it is possible that the use of a mindfulness intervention that required 

less time for formal practice but more integration of the mindfulness skills 

while performing the activity (training and competition) would have had more 

impact.  

The length of the intervention is also worth considering. It is possible 

that the athletes needed more than four weeks of practice in order to 

automatise their mindfulness skills and be able to use them in the various 

testing tasks. In previous studies assessing the impact of mindfulness on sport 

performance, the length of mindfulness-based interventions varied from 4 

weeks (Kaufman, Glass, & Arnkoff, 2009) to a whole year (Bernier et al., 

2009). Outside of sport, studies assessing the impact of mindfulness on 

attentional control (Andersen et al, 2007; Jha et al., 2007) included 

interventions that lasted 8 weeks. However, these studies showed mixed 

results on performance and attention, and the ideal length for an intervention 

is still unclear. Moreover, the use of follow-up assessments in order to 

demonstrate the presence of a retention period in learning mindfulness skills 
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would also be encouraged. In elite sport, longer interventions could be 

attempted with an emphasis on formal mindfulness practice at the beginning 

of the intervention in order to learn the basics of mindfulness skills, and more 

integration into training and competition toward the end of the intervention in 

order to develop mindfulness skills automaticity.  

 Another explanation for the lack of significance may be linked with 

the nature of the tasks used to test the effect of mindfulness training. Previous 

studies have revealed non-significant results using the Stroop paradigm to test 

the role of attentional control in mindfulness interventions (Andersen et al., 

2007; Jensen, Vangkilde, Frokjaer, & Hasselbach, 2012). In particular, Jensen 

and colleagues (2012) recently demonstrated the confounding effect of 

attentional effort in tasks such as the Stroop word-colour paradigm. 

Attentional effort is defined as “the function of the task‟s cognitive incentive 

which primarily represents the subjects‟ motivation to perform” (Sarter, 

Gehring, & Kozak, 2006, p.147). According to Jensen et al. (2012), increased 

attentional effort can significantly improve performances at tasks involving 

attentional shifting and sustained readiness to react, especially raw RT. 

Therefore, the RT results obtained at the Stroop colour-word task and the 

balance-task might have been affected by the motivation to do well at the task. 

To counteract this attentional effort effect, Jensen and colleagues (2012) 

recommended using incentive and nonincentive control groups, as well as 

tasks involving perceptual threshold or visual working memory capacity. In 

the area of sport, perceptual tasks involving visual search strategies and 

selective attention have been designed to be sport-specific and transferable at 

a high level of expertise (Williams & Davids, 1998). This might be a more 
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appropriate approach to test the impact of MT on attentional control skills in 

elite sport in future research. 

Individual differences in terms of previous knowledge and experience 

about sport psychology interventions may also have influenced the results. 

For instance, it is possible that participants who had experienced traditional 

CBT interventions in the past might have struggled to revise their well-

learned practices. In future studies, it may be valuable to measure 

participants‟ experience with, and use of, traditional CBT approaches. Finally, 

it is worth noting that because of the elite level of the swimmers in this study, 

they did not have much capacity to improve their swimming performances; 

and the small changes that occurred were not statistically significant. Future 

work that includes athletes from across the competitive spectrum, and that 

uses larger samples, may be required in order to improve the efficacy of 

mindfulness-based interventions and analyses That said, it is not common to 

be able to recruit athletes at this level of expertise (national and international 

Australian swimmers) into a controlled study, and the fact that no participant 

dropped out before completing the intervention should be viewed as a strength 

of the design and of the relevance for this kind of training in elite sport. In 

conclusion, this study stimulates a number of interesting questions about how 

to best design mindfulness-based interventions and mental skills training 

programs in sport. Further research that builds on this investigation, including 

increasing the number of participants, using incentives in testing, and 

employing randomised controlled designs, will further advance our 

understanding of the impact of mindfulness in sport.  
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CHAPTER V 

Summary and Conclusions 
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 The general purpose of this thesis was to explore the construct of 

mindfulness and investigate its nature, measurement, and effects in an elite sport 

context. In order to determine how mindfulness operates in elite sport, the first 

study in this thesis (Chapter II) was designed to explore the spontaneous use of 

mindfulness processes in high-pressure sport performance. The second study 

(Chapter III) was undertaken to construct a context-specific instrument designed 

to measure mindfulness processes relevant for sport performance. The aim of the 

final study (Chapter III) was to evaluate the impact of a mindfulness training 

program on performance and attentional control in an elite swimming population. 

Together, these studies provide conceptual and methodological contributions to 

the literature on mindfulness in sport. These contributions are discussed in this 

chapter, along with general limitations of the work and a range of future research 

possibilities. 

 

Summary of results  

The first chapter in this thesis, which provides an overview of the 

literature on mindfulness, highlighted that there are marked differences in the way 

in which mindfulness has been conceptualised and operationalised in sport, 

perhaps because popular models in other contexts were not developed for 

performance-based applications. In the first study of this thesis, participants were 

asked to recall all the thoughts, feelings and bodily sensations they were aware of 

during a competitive event, as well as describe their responses to these 

perceptions. Three different patterns of responses were identified. The pattern of 

Awareness-Acceptance-Refocusing, showing resemblance with mindfulness 

processes, was used by athletes to address disruptive stimuli. This pattern was 
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characterised by (a) acute awareness, (b) an attitude of acceptance toward the 

experience, and (c) an efficient (i.e., quick, and with minimal disruption) 

refocusing on relevant goal-related cues. Two other patterns – Awareness-

Avoidance and Elaborative – were also identified. These findings supported a 

proposition that mindfulness may act as a self-regulatory process in sport. This 

process is hypothesised to help athletes to detect when they are not focusing on 

goals and task-relevant cues while performing (i.e., meta-awareness), and can 

subsequently help them to accept their present experience and refocus on goal-

related cues. 

The second study of this study was designed using a three-stage approach 

to develop and validate the Mindfulness Inventory for Sport (MIS), in order to 

measure one‟s ability to: (1) be aware of disruptive stimuli and their associated 

internal reactions; (2) adopt a non-judgmental attitude towards these stimuli and 

reactions; and (3) quickly refocus attention on goal-related cues. In stage 1, a pool 

of items was developed and assessed by six experts in the areas of mindfulness 

and instrument validation. In stage 2, exploratory factor analyses with data 

collected from undergraduate student-athletes (N = 370) supported a three-factor, 

19-item version of the instrument. In stage 3, confirmatory analyses using 

structural equation modelling were
 
conducted with a sample of elite athletes (N = 

343). A final 15-item three-factor version displayed an
 
acceptable model fit, with 

little evidence of invariance demonstrated across sport type and partial
 
invariance 

across gender. In addition, the subscales of the MIS displayed significant 

correlations with conceptually-related variables such as flow, worry, 

concentration disruption, and perfectionism.  

The third study in this thesis, designed to train mindfulness using the 
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three-component conceptual framework among elite swimmers, revealed that 

there was no significant multivariate effect for mindfulness training on 

mindfulness skills, swimming performance, or attention control. However, greater 

engagement in mindfulness practice during the intervention period was positively 

correlated with performance outcomes as well as the scores on the MIS. 

 

Conceptual contribution 

The findings within this thesis contributed to an improved understanding 

of athletes‟ self-regulatory strategies when performing in high-pressure 

environments. The results of the first study indicate that elite athletes use self-

regulation strategies similar to mindfulness processes when they encounter 

distracting stimuli. Three components of mindfulness in high-pressure 

performances were identified: a) being aware of the thoughts, emotions, and 

bodily sensations occurring in the present-moment; b) adopting a non-judgmental 

attitude by accepting their presence in the stream of consciousness; and c) 

redirecting the focus of attention to task and goal-relevant cues in order to 

perform the assigned task. In contrast to Bishop et al.‟s (2004) conceptualisation, 

this sport-centred model of mindfulness provided a functional distinction between 

the meta-awareness and refocusing components of the construct. More 

specifically, meta-awareness appeared to represent a monitoring process, whereas 

the non-judgmental attitude and refocusing components were associated with 

self-regulation strategies that were utilised in reaction to distracting stimuli. This 

distinction aligns with previous neuroscience studies showing that the brain 

regions activated during the meta-awareness and refocusing phases are different 

(Hasenkamp et al., 2012). Because athletes must remain focused on task- and 
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goal-relevant cues while performing (Moran, 2009), it likely that mindfulness in 

sport does not reflect a continuous awareness and attention to all the stimuli 

occurring in the present moment. Instead, in this thesis, it is hypothesised that 

mindfulness operates as a self-regulatory process at times when optimal attention 

is disrupted. This perspective has not been adopted in previous mindfulness 

research in sport, but it is important because a continuous awareness of all stimuli 

might (a) divert too much of a performer‟s attention to internal processes (i.e., 

thoughts, emotions, sensations); (b) disrupt the automaticity of movement 

execution (Baumeister, 1984; Moran, 2012); and (c) thereby interfere with 

performance (Moran; 2012). Thus, at the heart of this thesis lies the contention 

that attention does not need to be paid to all the aspects of one‟s present 

experience, particularly when these aspects are not necessary for effective 

performance. Rather, it is likely that noticing the activity of the mind becomes 

important in sport particularly when one is being distracted by disruptive stimuli, 

and this implies that „being aware of being distracted‟ differs from „noticing all 

the stimuli present in the stream of consciousness‟.  

 

Methodological contribution 

A series of novel methods have been applied to the study of mindfulness 

throughout this thesis. In the first study, participants were shown videos of their 

own performance in high-pressure events. Including video footage when 

conducting interviews has been recommended in previous studies (Nieuwenhuys, 

Vos, Pijpstra, & Bakker, 2011), as it facilitates the accuracy and amount of 

information recalled, minimises risk of distortion, and encourages the re-

surfacing of emotion. Subsequently, a method of analysis, composite sequence 
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analysis (CSA), was used to understand the relationships within the sequences of 

cognitive processes identified. Each sequence encompassed a stimulus perceived 

by the athlete as well as the reactions and strategies used to deal with this 

stimulus. This method of analysis suited the theoretical consideration of 

mindfulness as a self-regulatory process, rather than a permanent state, and 

enabled the identification of different types of self-regulation strategies used by 

the athletes during performance.  

Another important contribution of this thesis is the development of an 

instrument designed to assess the three mindfulness components in sport. There 

are no existing validated measures of mindfulness in sport, and the instrument 

presented in this thesis has potential for expanding the scope of mindfulness-

based research in this context. The Mindfulness Inventory for Sport (MIS) was 

developed from a self-regulation perspective, assessing athletes‟ awareness of 

(i.e., meta-awareness) and responses to (i.e., non-judgmental attitude and 

refocusing) various internal stimuli. The MIS demonstrated good factorial 

validity, and significant associations were observed with a range of theoretically-

meaningful correlates. For example, flow, which is associated with improved 

athletic performance (Csikszentmihalyi, 1990; Jackson & Roberts, 1992), was 

positively and significantly correlated with the meta-awareness and refocusing 

factors in the MIS, which confirmed previous findings associating mindfulness 

trait and flow disposition (Kee & Wang, 2008). Another noteworthy relationship 

was found between the three mindfulness components and perfectionism. Indeed, 

evaluative concern perfectionism, which is associated with potential performance 

decrements and ruminative processes (Cox, Enns, & Clara, 2002; Gaudreau & 

Antl, 2008), was positively correlated with the meta-awareness component of the 
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MIS and negatively correlated with the non-judgmental and refocusing 

components. This finding triggered questions about the concept of meta-

awareness. Indeed, high meta-awareness scores associated with low non-

judgmental and refocusing scores may reflect one‟s tendency to pay attention to 

internal stimuli (i.e., thoughts, emotions, bodily sensations) without being able to 

disengage from them, which is characteristic of a maladaptive perfectionism trait 

(Hinterman, Burns, Hopwood, & Rogers, 2012).  

In addition to the traditional processes involved in instrument validation 

(e.g., factor analyses), the method employed in the second study incorporated 

measurement invariance testing to demonstrate that scores obtained on the MIS 

were consistent according to gender or sport type. Although conceptually and 

practically important, invariance testing is often overlooked in the instrument 

validation process. Indeed, testing for structural equivalence between groups is 

needed before making confident comparisons between different populations. 

Thus, invariance testing was an important component in the development of the 

MIS to ensure generalisability. Some evidences of invariance suggest that the 

MIS can be used with elite athletes from various sports, with no significant 

differences expected at a structural level, but future work is needed to confirm 

these preliminary and partial invariance findings.  

The intervention conducted in the third study also represents a 

methodological contribution in itself. The intervention was designed specifically 

by using the three mindfulness components identified and validated in the first 

two studies. These components were taught to the swimmers as self-regulation 

strategies, after having identified their personally-relevant disruptive stimuli as 

well as individualised task-related cues in training and competition. Thus, the 



 

 147 

ability to 1) be aware when distracted, 2) accept the presence of the distraction, 

and then 3) refocus on what is efficient, was taught in relation to each athlete‟s 

specific sport environment. These three components, considered as a cluster of 

meta-cognitive skills, represent the self-regulation perspective adopted in this 

thesis to characterise mindfulness in sport. In practice, they guided the 

development of intervention strategies designed to: (a) detect when the focus of 

attention was disrupted from task and goal-relevant cues during training or 

racing; and (b) bring the focus of attention back to relevant cues.  

The design used in the third study to assess the effect of the intervention 

on performance and attention control was also unique relative to other 

mindfulness-based studies in sport. More specifically, to date, only one other 

published study has used a control group (Aherne, Moran, & Lonsdale, 2011), 

and the athletes in their control group did not receive any attention or 

intervention. Therefore, it is unknown if the simple fact of being part of an 

intervention (and not the actual intervention content) impacted upon the results. 

In Chapter IV, the control group attended cooking classes once a week for four 

weeks, while the experimental group attended the mindfulness training sessions. 

The same researcher delivered the cooking classes and mindfulness training. This 

design allowed for a more rigorous test of whether the content of the 

mindfulness-based intervention impacted performances and attention control, 

irrespective of the influence of social contact with peers and an instructor.  

Moreover, specific tasks were designed to objectively assess the impact of 

mindfulness training on performance. In previous mindfulness interventions 

conducted in sport, performance levels in competition have been predominantly 

used as outcome measures. However, these types of performance measures are 
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inherently subject to a number of potentially confounding external influences 

(e.g., opponents, environmental conditions, officials). In the intervention study 

conducted in this thesis, the swimmers performed under controlled conditions 

before and after the intervention. Moreover, the participants also performed non-

sport tasks (i.e., a Stroop task and a balance-task) pre- and post-intervention. This 

enabled the examination of the impact of the mindfulness-based intervention on 

attention control, which has been hypothesised as an important mechanism 

responsible of performance changes (Gardner & Moore, 2004). In summary, this 

thesis contributed to the literature at conceptual and methodological levels by 

promoting an improved, context-specific understanding of the mindfulness 

construct in sport. However, it is important to acknowledge a number of general 

limitations and to consider future research directions. These issues are discussed 

in the following section. 

 

Limitations and future research recommendations 

The first and the third studies presented in this thesis used introspective 

and retrospective methods (i.e., self-assessment tools such as the MIS and semi-

structured interviews) to investigate elite athletes‟ use of mindfulness processes 

during performance. These methods represent a limitation as they involve the risk 

of reinterpretation by the participants. Someren, Barnard and Sandberg (1994) 

suggested that more objective methods should be created; they developed a 

method named think aloud to explore the cognitive processes while performing a 

task. As an illustration, they asked architects to think aloud by describing each 

step during the design process. According to Someren and colleagues, this 

method helped to access the architects‟ knowledge and processes relating to their 



 

 149 

task. One neuroscience study conducted recently used a similar method to 

undertake a temporal analysis of fluctuating cognitive states during mindfulness 

meditation (Hasenkamp et al., 2012). In this study, Hasenkamp and colleagues 

asked participants to press a button whenever they realised that their mind had 

wandered and whenever they returned to the intended focus of attention (i.e., the 

breath). Thus, this „real-time‟ (i.e., while performing the task) exploration method 

provided temporal information on the different cognitive processes while 

practicing mindfulness meditation: mind-wandering, being aware, shifting, and 

refocusing. In the context of sport, similar methods could be adopted in order to 

better understand the use of mindfulness processes while performing. For 

example, experiments using rowing or cycle ergometers in laboratory 

environments could be conducted by asking participants to press a button or 

verbalise when they become distracted and when they refocus their attention back 

on pre-identified cue. Collecting more objective data in real-time would permit 

finer-grained temporal analysis and could reveal additional information about 

when and how athletes use mindfulness processes during their performances. 

Another important point to highlight is the consideration of individual 

differences when implementing a mental skills intervention with elite athletes. In 

the intervention study conducted in this thesis, important differences were noted 

in how swimmers understood the concepts or integrated the skills into their own 

practice regime, which might have affected the impact of the intervention on 

swimming performance and attention control. For example, some participants 

mentioned that, during the intervention, they experienced difficulties in 

improving their non-judgmental skills, but became more aware of their thoughts 

and emotions. If athletes are more aware that they are focusing on a distraction, 
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without being able to accept its presence, they may dwell on the distraction. 

Therefore, mindfulness consultants in sport should be cautious and ensure that 

they are helping athletes to develop strong acceptance and refocusing capabilities, 

as well as fostering meta-awareness skills. Also, gathering additional information 

on participants‟ individual traits, such as a personality assessment before the 

delivery of the intervention (e.g., tendency to be mindful, trait perfectionism; 

neuroticism), may provide useful information in future studies. As significant 

correlations between the MIS and perfectionism traits were found in the second 

study, further research could also test whether mindfulness interventions impact 

(in a causal sense) the occurrence of perfectionistic cognitions. Also, in terms of 

alternative analytical approaches, cluster analyses might be employed to examine 

mindfulness patterns (e.g., the implications of scoring high, or low, across all 

mindfulness dimensions) in sport by taking a person-oriented rather than a 

variable-oriented perspective. Moreover, it is important to highlight that all the 

studies in this thesis were conducted with Australian athletes. Considering the 

cultural differences between Western and Eastern countries, it would be 

beneficial to conduct cross-cultural comparison studies, and it could be 

hypothesised that mindfulness may be understood somewhat differently in 

Eastern, and in particular Buddhist, cultures.  

At a conceptual level, researchers might focus their efforts in future on 

clarifying the notion of meta-awareness, and specifically its relationship with the 

automatic mode of functioning that characterises elite performance. Throughout 

this thesis, it was proposed that meta-awareness is only activated when one‟s 

focus of attention is disrupted by task- or goal-irrelevant stimuli. In order to avoid 

being confused with Baumeister‟s concept of self-focus (1984), meta-awareness 
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should not increase the cognitive load or disrupt the automatic execution of the 

movement. Meta-awareness, as a mindfulness process, should rather occur at a 

meta-cognitive level as it has been highlighted in the literature outside of sport 

(Bishop et al., 2004; Teasdale et al., 2002). Using neuroscience measurements to 

add to behavioural and subjective data may lead to theoretical advancements in 

terms of the exact operational processes of mindfulness in sport. Indeed, it would 

be fascinating to observe the brain activity patterns that are associated with 

mindfulness states while performing, as well as to investigate structural or 

functional changes that may occur after a mindfulness-based intervention in elite 

athletes. Guided by the neuroscientific findings from the introductory chapter of 

this thesis (Hasenkamp et al., 2012), it could be hypothesised that meta-awareness 

would be associated with a different brain activation network (i.e., salience 

network) than the re-direction of the focus of attention on task and goal-related 

cues (i.e., executive network). 

 

Applied implications  

High-pressure sport events, such as the Olympic Games, are characterised 

by ever-changing environments with many uncontrollable factors. Developing 

mindfulness skills may be an important tool to deal with unexpected situations 

and maintain the focus of attention on task and goal-relevant cues. Moore and 

Malinowski (2008) showed that mindfulness training could improve cognitive 

flexibility, described as “the human ability to adapt cognitive processing 

strategies to face new and unexpected conditions and to respond in a non-habitual 

fashion” (p.177). High external demands and expectations can impact athletes‟ 

appraisals (i.e., evaluation of the importance and desirability of an event and the 
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ability to cope with it) and their emotional responses, especially when things are 

not going according to plan, which can lead to performance decrements (Lazarus, 

2000). Mindfulness interventions have been shown to decrease emotional 

reactivity by encouraging athletes to adopt a non-judgmental attitude toward the 

present experience and to disengage from the emotions and thoughts with which 

it is associated (Chambers, Gullone, & Alen, 2009, Hülsheger, Alberts, Feinholdt, 

& Lang, 2012). Therefore, acceptance of the present experience might play an 

important part in this notion of cognitive flexibility as it represents the ability to 

move beyond difficult situations, and accept the presence of one‟s emotions and 

thoughts while refocusing on task- and goal-relevant cues. In order to perform at 

an elite level, athletes need to be able to react effectively when their plans and 

strategies cannot be perfectly applied. Mindfulness processes can help them to 

notice when they are engaging in inadequate thinking patterns and respond more 

efficiently to unexpected or difficult situations.  

More generally, teaching meta-cognitive skills is known for being 

beneficial in monitoring and controlling one‟s behavioural and emotional 

processes (Veenman, Kok, & Blote, 2005). Adolescence is an important 

developmental stage, during which many life patterns appear to be set. As active 

learners, adolescents develop self-regulatory skills that help them to pursue their 

goals within a dynamic learning environment. From a developmental perspective, 

metacognitive skills, intertwined with self-regulation, are seen to increase 

spontaneously in frequency and quality during adolescence, and are hypothesised 

to contribute independently to the development of learning skills (Stel, 2011). 

Because an adolescent brain is still developing and retains much of its plasticity, 

it seems reasonable to posit that teaching metacognitive skills at this 
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developmental stage will have beneficial consequences on behaviour in later life. 

Indeed, as Fisher (1998) stated, it is curious that explicitly teaching children 

cognitive methods for the monitoring and control of behaviour is not a normal 

part of education. A small number of programs have been developed with this 

goal in mind, such as MindUP™ from the Hawn foundation, aiming to teach 

meta-cognitive skills to school children from 3 to 13 years old. MindUP™ 

features lessons to improve behaviour and learning through the development of 

mindfulness skills such as meta-awareness, non-judgmental attitude, and attention 

self-regulation, and this program has helped participants to improve their social 

and emotional learning (Schonert-Reichl & Stewart Lawlor, 2010). Sport activity 

among children and adolescents may be an interesting context in which to teach 

meta-cognitive skills and influence cognitive and emotional development. 

Moreover, early development sports such as gymnastics or diving also represent 

an ideal ground to help young athletes exposed to heavy training loads to develop 

meta-cognitive skills, including mindfulness, which may have a long-term impact 

on the way they deal with their environment.  

In conclusion, mindfulness is a quality of consciousness that helps 

individuals to be aware of their mental activity in the present moment, while 

maintaining control over a chosen focus of attention. In sport, mindfulness 

reflects a self-regulatory process that may help athletes deal with the myriad 

challenges that are inherent in high level competition. By being more aware of 

their cognitive and emotional processes while adopting a non-judgmental attitude, 

athletes can optimally regulate their focus of attention on cues that will support 

them in achieving their performance goals. While this thesis provides 

advancements in the understanding, measurement, and training of mindfulness in 
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elite sport, in a general sense this construct remains very much in its infancy, and 

a host of promising future research avenues exist regarding the development and 

implications of mindfulness in athletic settings.  
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Title of project: The validation of the Mindfulness Inventory for Sport  

Chief Investigator: Doctor James Dimmock (6488-1384) 

Principal Investigator:     Emilie Thienot (phone: 6488-6409) 

Purpose of the Research:  

At the Western Australian Institute for Sport (WAIS) and The University of 

Western Australia (UWA), we are currently running a research project focusing 

on cognitive processes and attention in sport. In this project we are hoping to 

recruit athletes from a number of different sports (e.g., swimming; soccer; track 

and field; water-polo; Australian football; cycling) across Australia to complete a 

survey.  

Methods and Procedures: 

You will be asked to complete a series of questionnaires. The surveys ask 

questions about how you generally pay attention to things in your daily life and in 

your sport.  

To protect your privacy and the confidentiality of the data, all person identifiers 

will be removed from the data records. No names will be used while collecting 

information during the study. Further, upon completion of the study, your contact 

information will be destroyed. All data will be stored in a locked file cabinet that 

can only be accessed by the advisor and primary investigator.   

Time Commitments and Benefits: 

You will be surveyed once only. The study takes approximately 20 minutes to 

complete. As a participant in the study you will receive an individual profile with 

information about your scores on each scale. You may increase your awareness of 

your current reactions in your sport. You may also obtain ideas on how to modify 

those reactions. You may also discuss these reactions with your coach and/or 

sport psychologist, who may receive a summary of the overall data from the 

group created by all the participants.  

Your Rights as a Participant 

 You are free not to participate. Refusal to take part in the study will not have 

any negative consequences. 

 

 If you do decide to participate, you may withdraw your consent and stop 

participating at any time. 

 

 All answers will remain absolutely confidential throughout the study, no 

names are provided at any stage, and at no point will any coaches or 

teammates be made aware of any individual responses of the players. 

 

 You will not be exposed to any physical, psychological, or personal risks as 

a result of participation. 

 

School of Sport Science, Exercise & Health 

The University of Western Australia 

35 Stirling Highway, Crawley WA 6009 

Phone:  +61.8.6488.2361         

Fax+61.8.6488.1039 

10 

 

RESEARCH INFORMATION SHEET 
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 The researchers will answer any questions you have about the study at any 

time. Questions can be directed to either the Chief Investigator Dr James 

Dimmock (6488-1384) or the Primary Investigator Ms. Thienot (phone: 

6488-6409), School of Sport Science, Exercise & Health, The University of 

Western Australia. 

 

 

 

 

 

 

Title of project: The validation of the Mindfulness Inventory for Sport  

Chief investigator: Doctor James Dimmock (6488-1384) 

Principal investigator Emilie Thienot (phone: 6488-6409) 

 

I have read the information about this research project, and any questions I have 

asked have been answered to my satisfaction. 

 

 I agree to participate in this project, realising that I may withdraw at any time 

without reason and without prejudice to my involvement in sport. 

 

 I understand that all information I provide will be treated as strictly 

confidential and will not be released by the investigator unless required to do 

so by law. 

 

 I agree that research data gathered from the project may be published, 

provided my name or other identifying information is not used. 

 

 I agree that a group data will be created from all the participants and this may 

be provided to my coach or support staff at WAIS.  

 

 

 

 

 

 

 

 

 

 

Signature: __________________________     Date: 

______________________ 

 

  

School of Sport Science, Exercise & Health 

The University of Western Australia 

35 Stirling Highway, Crawley WA 6009 

Phone:  +61.8.6488.2361       

 
INFORMED CONSENT FORM 
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Our Ref: RA/4/1/4018 

Dr James Dimmock  Sport Science, Exercise & Health (School of) MBDP: 

M408 

Dear Doctor Dimmock 

HUMAN RESEARCH ETHICS OFFICE – FINAL REPORT 

APPROVED 

An examimation of mindfulness in sport Student(s): Emilie Thienot - PhD 

- 20689042 

Research Ethics Research Services 

Phone: +61 8 6488 3703  Fax: +61 8 6488 8775  email: hreo-research@uwa.edu.au 

MBDP: M459 

14 June 2010 

Thank you for submitting a final report for the above project. The Human 

Research Ethics Committee has noted that the report is satisfactory. 

Your file for this project has been closed and any further work in this area 

should be the subject of a new application for ethics approval. 

If you have any queries please do not hesitate to contact Kate Kirk on (08) 

6488 3703.  Please ensure that you quote the file reference – RA/4/1/4018 

– and the associated project title in all future correspondence. 

Yours sincerely 

Peter Johnstone Manager   Human Research Ethics 
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Research Ethics and Biosafety Office Research Services 

Phone: +61 8 6488 3703  Fax: +61 8 6488 8775  email: hreo-research@uwa.edu.au 

MBDP: M459 

 
 

 
Our Ref: RA/4/1/4915 

Associate Professor James Dimmock  Sport Science, Exercise & Health 

(School of) MBDP: M408 

Dear Professor Dimmock 

HUMAN RESEARCH ETHICS APPROVAL - THE UNIVERSITY 

OF WESTERN AUSTRALIA 

14 September 2011 

The impact of a mindfulness-based intervention on athletes' ability to 

stay focused on optimal cues while perorming Student(s): emilie thienot - 

PhD - 20689042, Emilie Thienot 

Ethics approval for the above project has been granted from 13 September 

2011 to 01 September 2012 in accordance with the requirements of the 

National Statement on Ethical Conduct in Human Research (National 

Statement) and the policies and procedures of The University of Western 

Australia. 

You are reminded of the following requirements: 

1. The application and all supporting documentation form the basis of the 

ethics approval and you must not depart from the research protocol 

that has been approved.  

2. The Human Research Ethics Office must be approached for approval in 

advance for any requested amendments to the approved research 

protocol.  

3. The Chief Investigator is required to report immediately to the Human 

Research Ethics Office any adverse or unexpected event or any 

other event that may impact on the ethics approval for the project.  

4. The Chief Investigator must inform the Human Research Ethics Office as 

soon as practicable if a research project is discontinued before the 

expected date of completion, providing reasons.  
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Any conditions of ethics approval that have been imposed are listed below: 

 

Special Conditions 

None specified 

The University of Western Australia is bound by the National Statement to 

monitor the progress of all approved projects until completion to ensure 

continued compliance with ethical standards and requirements. 

Please note that the maximum period of ethics approval for this project is 

five (5) years from the date of this notification. However, ethics approval is 

conditional upon satisfactory progress reports being received by the 

designated renewal date for continuation of ethics approval. 

The Human Research Ethics Office will forward a request for a Progress 

Report approximately 60 days before the due date. A further reminder will 

be forwarded approximately 30 days before the due date. 

If your progress report is not received by the due date for renewal of ethics 

approval, your ethics approval will expire, requiring that all research 

activities involving human participants cease immediately. 

If you have any queries please do not hesitate to contact the Human 

Research Ethics Office (HREO) at hreo- research@uwa.edu.au on (08) 

6488 3703. 

Please ensure that you quote the file reference – RA/4/1/4915 – and the 

associated project title in all future correspondence. 

    
Yours sincerely 

 
Peter Johnstone  Manager  Human Research Ethics Committee 
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Appendix C. Additional tables presenting statistics analysis of Chapter 2 (stage 

3)   



 

 186 

Standardized regression weights 

Item  Subscale Estimate 

Awareness 1 <--- AWARENESS .65 

Awareness 2 <--- AWARENESS .62 

Awareness 3 <--- AWARENESS .50 

Awareness 4 <--- AWARENESS .46 

Awareness 5 <--- AWARENESS .56 

Non-

judgmental 5 
<--- NON_JUDGMENTAL .50 

Non-

judgmental 4 
<--- NON_JUDGMENTAL .75 

Non-

judgmental 3 
<--- NON_JUDGMENTAL .68 

Non-

judgmental 2 
<--- NON_JUDGMENTAL .50 

Non-

judgmental 1 
<--- NON_JUDGMENTAL .48 

Refocusing 5 <--- REFOCUSING .72 

Refocusing 4 <--- REFOCUSING .69 

Refocusing 3 <--- REFOCUSING .68 

Refocusing 2 <--- REFOCUSING .72 

Refocusing 1 <--- REFOCUSING .49 
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Appendix 3. Factor to factor correlations 

   Estimate 

AWARENESS <--> NON-JUDGMENTAL -.19 

REFOCUSING <--> AWARENESS .47 

REFOCUSING <--> NON-JUDGMENTAL -.01 
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Standardized Residual Covariances 

 
REF1 REF2 REF3 REF4 REF5 NJ1 NJ2 NJ3 NJ4 NJ5 MA5 MA4 MA3 MA2 MA1 

REF1 .00               

REF2 -.59 .00              

REF3 -1.05 1.31 .00             

REF4 -.01 -.41 -.03 .00            

REF5 .78 -.45 -.66 .64 .00           

NJ1 .36 .28 -1.39 -.08 .58 .00          

NJ2 1.87 -.02 -.25 1.61 .98 .55 .00         

NJ3 -1.60 -.18 -1.05 .52 1.05 -.55 .33 .00        

NJ4 .51 -.63 -2.45 .21 -.77 .02 -.97 .40 .00       

NJ5 2.15 1.49 -.24 2.07 1.65 .58 1.59 -.92 -.04 .00      

AW5 1.19 -.69 -1.26 -.01 -.26 .30 .03 .30 
-

1.02 

-

1.26 
.00     

AW4 2.92 -.29 -1.32 -.61 .55 .74 2.13 1.51 .93 2.34 .39 .00    

AW3 2.09 -.34 -.25 .58 1.08 1.47 .60 -.17 -.13 2.45 1.85 .67 .00   

AW2 1.95 1.15 1.17 -.91 .83 .34 -.07 -.26 
-

1.80 
.21 -.59 -1.30 -.91 .00  

AW1 .31 -.57 -.58 -1.28 -.55 -.59 .37 -.52 -.67 1.85 -.60 .83 -.98 1.00 .00 

Note. AW1 to AW5 = Awareness items ; NJ1 to NJ5 = Non-judgmental items ; REF1 to 

REF5 = Refocusing items 
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 Appendix 5. Inter-item correlation matrix  

Items REF1 REF2 REF3 REF4 REF5 NJ1 NJ2 NJ3 NJ4 NJ5 A7 A6 A5 A4 A3 A2 A1 

REF1 1.00 

                

REF2 .32 1.00 

               

REF3 .27 .57 1.00 

              

REF4 .34 .47 .46 1.00 

             

REF5 .40 .49 .45 .53 1.00 

            

NJ1 .02 .01 -.08 -.01 .03 1.00 

           

NJ2 .10 -.00 -.02 .09 .05 .27 1.00 

          

NJ3 -.09 -.01 -.06 .03 .05 .29 .36 1.00 

         

NJ4 .03 -.04 -.14 .01 -.05 .36 .32 .53 1.00 

        

NJ5 .12 .08 -.02 .11 .09 .27 .34 .28 .37 1.00 

       

A7 .19 .15 .11 .18 .17 -.03 -.05 -.05 -.13 -.12 1.00 

      

A6 .26 .14 .07 .11 .18 .00 .07 .03 -.01 .09 .28 1.00 
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Items REF1 REF2 REF3 REF4 REF5 NJ1 NJ2 NJ3 NJ4 NJ5 A7 A6 A5 A4 A3 A2 A1 

A5 .23 .15 .14 .19 .23 .04 -.01 -.07 -.08 .09 .38 .26 1.00 

    

A3 .25 .27 .26 .15 .25 -.04 -.06 -.09 -.18 -.05 .31 .21 .26 .13 1.00 

  

A2 .17 .19 .17 .14 .19 -.09 -.04 -.11 -.13 .04 .33 .35 .27 .21 .46 1.00 

 

Note. A1 to A5 = Awareness items ; NJ1 to NJ5 = Non-judgmental items ; REF1 to REF5 = Refocusing items 



 

 191 

 

 

 

 

 

 

 

 

 

Appendix D. Generic self-report assessing the focus of attention and mindfulness 

state while performing the swimming task, balance task and Stroop task 
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Name:       

1) To perform this task to the best of 

your ability, what cues would you 

have to focus on?  

(Please list the cues in the boxes below – 

you don’t have to fill up all of them) 

2) During the task, were you focusing on 

these optimal cues?  

Please circle the appropriate number for 

each cue on a scale from 1 to 7: 

 1= Not at all  

7= Very much focused on this cue 

 
 

1         2         3         4         5        6       7 

 
 

1         2         3         4         5        6       7 

 
 

1         2         3         4         5        6       7 

 
 

1         2         3         4         5        6       7 

 

3) During the task, were you distracted? 

Not at all         Very much 

distracted 

1                  2                  3                  4                 5                 6                 7 

4) What were the things that distracted you?  

  

  

  

5) During the task, were you AWARE that you were distracted?  

Not at all         Very much 

aware 

1                  2                  3                  4                 5                 6                 7 

6)   During the task, were you judging (e.g., criticising or blaming) yourself and/or 

what you were experiencing?  

Not at all         Very much 

judgmental 

1                  2                  3                  4                 5                 6                 7 

7)   During the task, were you able to refocus quickly on optimal cues when you were 

distracted? 

Not at all         Very quickly 

1                  2                  3                  4                 5                 6                 7 


