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ABSTRACT 

 

The purpose of this study was to examine mental toughness, deliberate relaxation (including 

muscle relaxation, autogenic relaxation, deep breathing, eastern relaxation, stretching, meditation, 

and imagery), sleep and the relationship between these constructs in athletes at various skill levels. 

A previous study showed a strong positive correlation between mental toughness and relaxation, 

one of many psychological skills (Crust & Azadi, 2009). It was hypothesized that there would be a 

positive relationship between mental toughness, engagement in relaxation activities, and the amount 

of sleep athletes get during a typical current training week. Fifty-five athletes were recruited for 

each of the following groups: recreational, college, and professional (total n = 165). Participants 

were asked to complete a Mental Toughness Questionnaire 48 (MTQ48; Clough, Earle, & Sewell, 

2002) and a Deliberate Relaxation for Sport Survey created for the purpose of the study. The results 

partially supported the hypothesis as athletes at a higher skill level scored higher on the MTQ48 and 

also engaged in more relaxation activities. Future research using experimental design is necessary to 

examine the relationships in more detail.
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CHAPTER 1 

 

INTRODUCTION 

 

Background 

Mental toughness is a term used to describe athletes’ ability to perform well in tough 

situations. Both coaches and athletes try to find ways of improving their mental toughness because 

they believe that it is more important than physical ability, especially at a high-level competition 

(Williams, 2009). Mental toughness has often been examined in relation to various psychological 

skills and self-regulation as they seem to be related. Researchers believe that psychological skills 

augment mental toughness and relaxation strategies, self-talk, and emotional control have been 

shown to be the most important ones (Crust & Azadi, 2010). However, detailed research on this 

topic is lacking.  

The current study is designed to clarify the relationship between mental toughness and 

relaxation activities as well as sleep since it is a missing piece in the particular scientific domain. 

The main intent is to delineate whether athletes who are more mentally tough engage in more 

relaxation activities and sleep compared to athletes who are less mentally tough. In addition, the 

relationship will be examined across athletes at different skill levels as it might be hypothesized that 

athletes at higher skill level will (a) be more mentally tough, (b) engage more in relaxation 

activities, and (c) get more sleep than athletes at lower skill levels.  

Research Problem: Why Mental Toughness and Relaxation? 

Mental toughness is a concept embedded in a multidimensional framework that includes 

personal characteristics (e.g., self-belief, concentration, and handling pressure), situations (e.g., 

playing environment, injury, or mental and physical preparation), and behaviors (e.g., consistent 

performance, playing well no matter how bad the situation is, or superior decision making) 

(Weinberg & Forlenza, 2010). Alderman (1974) suggested that the best athletes need to be both 

physically and mentally tough in order to produce successful performance. There is evidence that 

mental toughness involves the use of various psychological skills that enable the best performers to 

outperform others (Crust & Clough, 2005). Taylor, Gould, and Rolo (2008) examined the use of 

psychological skills in Olympians participated in the Olympic Games in Sydney in 2000 using the 

Test of Performance Strategies (TOPS; Thomas, Murphy, & Hardy, 1999). There were significant 

differences in the results between medalists and non-medalists in both practice and performance 
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strategies. The best athletes scored higher on the subscales of the TOPS and so used psychological 

skills more often and more effectively than athletes who were less successful.  

Relaxation as a Psychological Skill 

Relaxation is one key psychological skill often used by athletes as a performance 

enhancement tool for self-regulation (Smith, 1999). Mentally tough athletes are thought to be able 

to control (self-regulate) their psychological state better than athletes who are not mentally tough, 

and thus a positive relationship between relaxation and mental toughness is expected to emerge. 

However, relaxation is a broad term that needs to be defined in order to be examined. The aim of 

the researcher is to examine deliberate relaxation that athletes use only in relation to their sport 

performance. Therefore, incidental relaxation activities, or activities that are not done purposefully 

in order to maintain or improve athletic performance, will be excluded. The following section 

elaborates on the framework used to define relaxation activities in the present study.  

Defining relaxation activities for the purpose of the current study. According to Benson 

(1975), relaxation methods can be defined by four main characteristics, (a) mental device such as 

attention to appropriate stimuli (e.g., breathing or muscle sensations), (b) passive attitude such as 

ignoring distractions, (c) decreased muscle tonus that is beneficial for physical recovery, and (d) a 

quiet environment that minimizes distraction and enhances flow of actions. The present study 

examines deliberate relaxation activities that have these characteristics. In addition, they have to be 

purposefully planned, highly organized, structured, and performed with full concentration 

(Ericsson, Krampe, & Tesch-Romer, 1993). Athletes engaging in deliberate relaxation activities 

must be aware of their actions in order to consider these activities deliberately. The study involves 

deliberate relaxation techniques such as muscle relaxation, meditation, eastern relaxation activities, 

stretching (excluding stretching undertaken for anything other than to release one from stress and 

tension), deep breathing, autogenic relaxation activities, and imagery (but only for reasons related to 

relax; not for example to enhance sport strategies or technique of the movement) as these are the 

seven most frequent techniques used by professionals in health settings (Smith, 1999). I expect 

some of these relaxation activities to be used by athletes to decrease their stress levels and increase 

their ability to cope with various stressors related to both competitive and noncompetitive settings, 

as well as promote physical recovery and healing.  

Relaxation in relation to mental toughness. Relaxation is one of many psychological skills 

that athletes have reported using before, during, and after competition. It is also one of the most 

prominent techniques used by individuals coping with anxiety in stressful situations that are so 
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prevalent in competitive settings (Hardy, Jones, & Gould, 1996). However, athletes report that 

competitive stressors are not the only ones provoking their anxiety (Nicholls, Backhouse, Polman, 

& McKenna, 2009). Nicholls et al. examined stressors of professional union rugby players on rest 

days, training days, and match days. They found that players experienced more stressors (e.g., 

aches, muscular pain, and general weakness) the day after a game than before or during game. 

These stressors were both sport and non-sport related. This finding suggests that acute, competition-

based stressors are not the only ones that need to be considered regarding athletic performance, 

psychological skills, and mental toughness. Athletes who are more mentally tough are expected to 

overcome these stressors more easily than athletes who are less mentally tough (Gucciardi, Gordon, 

& Dimmock, 2009).   

There is evidence showing that relaxation is a coping strategy that can help athletes to cope 

with both competitive and non-competitive stressors (Smith, 1999). Smith found that individuals 

who engage in relaxation activities on a regular basis reported high levels of awareness, optimism, 

and joy (1999). All of these attributes are negatively correlated with cognitive anxiety; including, 

for example, difficulty in concentrating, negativity, and distortions in thinking (Hardy et al., 1996). 

Looking at the relationship from the opposite point of view, there is evidence that mental toughness 

is positively correlated with both optimism and relaxation (Nicholls, Polman, Levy, & Backhouse, 

2008).  

Purpose of the Study 

Previous studies have shown a positive relationship between mental toughness and use of 

relaxation (Hardy et al., 1996; Nicholls et al., 2007). However, until today relaxation has been 

examined only in very general terms. Specifically, athletes were asked to evaluate items regarding 

their relaxation skills such as: “When I need to, I can relax to get ready to perform (TOPS; Thomas 

et al., 1999).” These studies were beneficial as they measured how much athletes at different skill 

levels make use of relaxation. However, until today specific examination of the use of relaxation 

activities (e.g., which type, when, and why athletes use it) has been missing. Consequently, the 

current thesis has four main objectives in relation to understanding more about athlete’s use of 

relaxation strategies. 

The first objective is to examine the relationship between mental toughness and use of 

relaxation activities, as well as amount of sleep in athletes. Of particular interest is whether more 

mentally tough athletes make more use of relaxation activities and get more sleep than athletes who 

are less mentally tough. The first objective will clarify whether mental toughness might be 
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associated with the use of relaxation activities and/or a sufficient amount of sleep. Coaches and 

athletes might benefit from the study as it might highlight the importance of deliberate relaxation 

and sufficient sleep within the athlete training cycle.  

The second objective is to examine if the relationship between mental toughness and 

engagement in relaxation activities and sleep changes with skill level. In particular, it needs to be 

clarified whether the relationship between mental toughness and relaxation activities and sleep is 

similar in athletes at a high skill level and athletes at lower skill levels. To date, there has not been 

much research undertaken in this area; thus, the findings may expand the knowledge in this field. If 

the relationship between mental toughness and relaxation activities and sleep changes with skill 

level, then especially athletes at a high skill level should think about implementating relaxation 

activities and sufficient amount of sleep in their training regimen.  

The third objective is to investigate whether the use of relaxation activities and sleep 

changes with skill level. In particular, it needs to be clarified whether athletes at a higher skill level 

engage more in relaxation activities and get more sleep than athletes at lower skill levels. Previous 

studies suggest that high level performers require more sleep than lower level performers (Davenne, 

2009; Ericsson et al., 1993). However, these studies have not been done in sport settings. Therefore, 

a systematic study examining both engagement in relaxation activities and amount of sleep in 

athletes must be conducted. The findings of the present study will enrich the field of sport 

psychology and answer some important applied questions from which both athletes and coaches can 

benefit. Knowing that athletes’ performance can significantly improve by practicing deliberate 

relaxation could significantly change views of training and competition of many coaches, athletes, 

and other individuals involved in sport.  

The final objective of the current study is to find out whether mental toughness changes with 

skill level. A study undertaken by Nicholls, Polman, Levy and Backhouse (2009) examined mental 

toughness in 677 athletes at various achievement levels (e.g., international, national, county, club, 

and recreational level), and found no significant relationship between these two variables (mental 

toughness and achievement level). However, the researchers recruited a small number of elite 

athletes compared to other skill levels, and thus might not have been able to find a relationship that 

actually exists. The current study tests this notion, and expands the knowledge about mental 

toughness in athletes that has been obtained so far. Showing that mental toughness changes with 

skill level would support suggestions of previous researchers that claim that a “challenging” 

environment is necessary for development of mental toughness (e.g., Bull, Shambrook, James, & 
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Brooks, 2005). Without the “proper” environment individuals are not able to develop mental 

toughness. Therefore, parents and coaches should attempt to put their athletes in challenging 

situations both in practice and competition if they want to improve their mental toughness.  

Significance of the Study 

Many studies have focused on understanding mental toughness and few on understanding 

relaxation in athletes, but a systematic examination of the relationship between these two constructs 

in sports is still missing. The present study is innovative, and has a potential to enrich the field of 

sport psychology. Relaxation was examined in many different fields (work, health, clinical 

environment) but detailed research related to the use of relaxation in competitive sports has not been 

conducted. Information about relaxation in sports is useful for coaches, athletes and sport 

psychologists. Coaches often ignore the importance of relaxation for athletes’ optimal performance, 

and perceive it as something unacceptable for their athletes (Smith, 1999). This can lead to burnout, 

which obviously prevents the athlete from being able to attain peak sport performance.  
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CHAPTER 2 

 

LITERATURE REVIEW 

 

The Relationship between Mental Toughness, Relaxation Activities, and Sleep in Athletes at 

Different Skill Levels 

 This chapter begins with a brief explanation of the overarching conceptual framework that 

was used as a base for the whole study, and follows with a detailed literature review related to 

mental toughness and relaxation. The literature review involves several components. Mental 

toughness is discussed first. Specifically, the development of the construct of mental toughness and 

its evolution are described. Several definitions have been recently created and are summarized. 

Some researchers believe that mental toughness is inherited, while others believe that it is 

influenced and established within the environment. Therefore, both views are defined and the 

research supporting each view is discussed. The concept of relaxation, one key psychological skill 

thought to be related to mental toughness and performance enhancement is described next. 

Relaxation is then discussed in relation to a cognitive-specificity hypothesis and ABC relaxation 

theory. Following this, relaxation activities are conceptualized within Ericsson et al.’s (1993) 

deliberate practice framework, which served as a foundation for the present study. In addition, three 

different types of relaxation are distinguished, and those included for analysis in the present 

research are described in more detail. Finally, the purpose of the study and the study hypotheses are 

proposed. 

Conceptual Framework 

 The conceptual framework for the present study has four aspects. First, mental toughness is 

thought to be useful for performance. Second, mental toughness is thought to be augmented by use 

of psychological skills. Crust and Azadi (2010) showed that mental toughness was significantly 

correlated to the use of psychological skills in both practice and competition. The third aspect is that 

relaxation is one of many psychological skills that help individuals to achieve mental toughness. 

There is evidence that relaxation is one of the skills with the highest positive correlation with 

mental toughness (Crust & Azadi, 2010). The forth aspect of the conceptual framework used in the 

present study is based on research on coping by athletes. Relaxation is a common coping 

mechanism used by athletes to cope with acute stressors; especially during competition (Goyen & 

Anshel, 1998). Since mentally tough individuals are expected to cope better with various obstacles 

(Jones et al., 2002), it is assumed that relaxation skills will increase athletes’ level of mental 
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toughness. As suggested, the most common connection that has been made in the past by 

researchers in relation to mental toughness and relaxation is the use of relaxation skills for effective 

coping with anxiety during competition (Thomas, Murphy & Hardy, 1999). However, relaxation 

might also help athletes to recover physically following tough practice sessions and competitions 

and to deal with everyday non-competitive stressors related to being an athlete (e.g., travelling). In 

summary, the use of relaxation strategies might increase athletes’ mental toughness and thus 

improve their performance.  

Mental toughness and performance. The first aspect used in the conceptual framework of 

this study is that mental toughness is thought to be useful for performance. It is a construct that has 

been examined by researchers in the past decades, and there is evidence that mentally tough athletes 

reach higher skill levels than athletes who are less mentally tough (Golby & Sheard, 2004). Golby 

and Sheard (2004) studied 115 rugby players at three different competitive levels including 

international, super league, and division one. They found that athletes playing at the highest level 

(international players) scored significantly higher on measures of mental toughness and hardiness 

than athletes at lower competitive levels (super league and division one). There is also evidence that 

mental skills training programs enhance both performance and self-rated levels of mental toughness 

(Sheard & Golby, 2006). Therefore, it is thought that mental toughness is one of the factors that can 

distinguish highly skilled athletes from lower skilled athletes. 

Past research. Mental toughness is a term commonly used by athletes, coaches, sport 

psychologists, and sport journalists. It is also colloquially used in everyday conversation beyond 

sport. Athletes and coaches working with sport psychologists often wish to become mentally tough 

because they believe that it will help them to become better professionals in their field. Some 

researchers even suppose that mental toughness can make a bigger difference in the outcome of 

athletic performance than physical abilities (e.g., speed or power); especially in athletes at high skill 

levels (Williams, 2009). People often associate mental toughness with success in the stressful 

situations that are so prevalent in professional sports (Smith & Smoll, 1989). The construct of 

mental toughness has been studied since the 1950s and although it is a term used often in sport 

psychology, there has been much confusion about its definition (Jones, Hanton, & Connaughton, 

2002).   

The early research lacked conceptual clarity and rigorous scientific investigation. It was 

based mainly on personal experience and beliefs of researchers, and thus confused, rather than 

enriched the literature (Connaughton et al., 2008). However, mental toughness research has recently 
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improved and both qualitative (e.g., Bull et al., 2005) and quantitative (e.g., Horsburgh, Schermer, 

Veselka, & Vernon, 2009) studies using more rigorously constructed measures have been 

conducted. As a consequence, researchers unified their terminology, and currently continue to 

examine the construct and expand the knowledge they have gained so far. The following sections 

clarify various definitions of mental toughness that have been proposed to date, and suggest reasons 

why some of them are more appealing for scientific studies than others.  

Definitions. Mental toughness is a complex construct that has often been misunderstood 

(Connaughton et al., 2008). In the past, researchers examined the phenomenon based on their 

personal beliefs and experience. That caused unnecessary confusion and bias in the field. The first 

notion about mental toughness associated with sports arose in the 1970’s when Alderman (1974) 

suggested that the best athletes needed to be both physically and mentally tough. He defined mental 

toughness as resilience, and suggested that it is a factor accounting for successful performance. 

Since then, mental toughness research has developed dramatically. Finding an appropriate definition 

of mental toughness and all its components was a key issue for researchers. Without that, attempts 

for further understanding and unified communication in the field would not be possible. 

 A later definition of mental toughness was provided by Loehr (1986) who suggested that 

mentally tough performers are disciplined thinkers who remain calm, relaxed, and energized under 

pressure because they can increase the flow of positive energy during crisis (Golby & Sheard, 

2004). According to this definition, the attributes describing these athletes were self-confidence, 

negative energy control, attention control, visualization and imagery control, motivation, positive 

energy, and attitude control. However, the proposed definition has not received much support from 

other researchers because it does not include all relevant attributes related to mental toughness. 

Connaughton et al. (2008) argued that Loehr simply described the collection of mental skills 

necessary to achieve the Ideal Performance State (IPS) across all sports rather than mental 

toughness itself, and thus his definition was not considered to be valid.  

Recent definitions of mental toughness have resolved the confusion in the past literature, 

and established a reasonable basis for future research. Jones et al. (2002) were the first to explore 

the construct in detail. They conducted a qualitative study involving ten international elite athletes 

who represented their country in major sport events. The researchers used personal construct theory 

in their study of the construct, which suggests that every individual creates his or her own 

interpretation of the world (personal theory) in order to make sense of it. It emphasizes both the 

importance of human uniqueness and individuality. The study by Jones et al. had three parts. First, 



9 

 

the researchers created two focus groups of three participants and one group of four. The groups 

were asked to brainstorm and discuss their understanding of mental toughness, and consequently 

create a profile of a mentally tough athlete. Second, the researchers conducted individual face-to-

face or telephone interviews in which the athletes were asked to generate their definitions of mental 

toughness. Finally, the researchers reviewed and evaluated all responses and created the final 

definition as follows: 

Mental toughness is having the natural ability or developed psychological edge that enables 

you to: generally, cope better than your opponents with the many demands (competition, 

training, lifestyle) that sport places on a performer. Specifically, be more consistent and 

better than your opponents in remaining determined, focused, confident, and in control 

under pressure. (Jones et al., 2002, p. 209) 

This definition has been accepted by many researchers, and used in many studies (e.g., Crust 

& Azadi, 2010; Gucciardi, Gordon, & Dimmock, 2008). However, it has also been criticized for 

two main reasons (Crust & Azadi, 2009). First, the researchers defined the concept in relative terms. 

They evaluate athlete’s mental toughness by comparing the athlete to the opponent, which 

dramatically decreases conceptual reliability. Their definition implies that athletes playing against 

weak opponents are always mentally tough, and that certainly does not have to be the case. Second, 

the definition describes mental toughness in terms of what it enables athletes to do rather than what 

it actually is.  

Another attempt to clarify the term came from Clough, Earle, and Sewell (2002). They 

conducted a qualitative study with athletes to define mental toughness, and found that the majority 

of factors could be categorized into three components of hardiness outlined by Kobasas (1979) 

which are control, commitment, and challenge. Kobasa (1979) examined hardiness in relation to 

stress and illness and found that hardy individuals do not become ill under high levels of stress 

whereas others do. The results of the study demonstrated that individuals who scored lower on the 

scales of hardiness experienced more illness in the past three years under the comparable high 

degree of stress than individuals who scored higher on hardiness. Clough et al. (2002) added the 

fourth component, confidence, to describe the term of mental toughness, so the elements that did 

not fit under the category of control, commitment or challenge were included in the category of 

confidence. The researchers created two subcategories for control: emotional control and life 

control, and two subcategories for confidence: confidence ability and interpersonal confidence. The 
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final concept was called “the 4C’s model of mental toughness,” and the following definition was 

provided: 

Mentally tough individuals tend to be sociable and outgoing; as they are able to remain calm 

and relaxed, they are competitive in many situations and have lower anxiety levels than 

others. With a high sense of self-belief and an unshakable faith that they control their own 

destiny, these individuals can remain relatively unaffected by competition or adversity. 

(Clough et al., 2002, p. 38) 

The definitions by both Jones et al. (2002) and Clough et al. (2002) involved the importance 

of the ability to stay relaxed and in control under pressure, high self-belief, and determination to 

reach goals. In addition, Clough developed a quantitative instrument aimed at measuring mental 

toughness that will be discussed later.  

The most recent effort to further improve the definition of mental toughness was that of 

Gucciardi, Gordon, and Dimmock (2009). Interviews based on the theory of personal construct 

psychology were employed to examine 11 male Australian Football coaches’ views, experiences, 

meanings, and perceptions of mental toughness. The coaches were further asked to list the opposites 

for each characteristic, rank the characteristics from the most important to the least important, and 

list the situations where each of these attributes was necessary. Eleven key characteristics reflecting 

mental toughness in Australian Football were found. Seven of them were consistent with previous 

research (self-belief, motivation, tough attitude, concentration and focus, resilience, commitment, 

and handling pressure), and four were unique to the sample used in the study (personal values, 

emotional intelligence, sport intelligence, and physical toughness).  The study showed that mental 

toughness is a multidimensional construct, and thus it is crucial to incorporate affect, behavior, and 

cognition in its definition. The following definition was proposed: 

Mental toughness in Australian Football is a collection of values, attitudes, behaviors, and 

emotions that enable you to persevere and overcome any obstacle, adversity, or pressure 

experienced, but also to maintain concentration and motivation when things are going well 

to consistently achieve your goals. (Gucciardi et al., 2009, p. 278) 

This definition implies that mental toughness might be sport specific, and thus it would be useful to 

further investigate and maybe replicate the study with athletes involved in different sports to seek 

consistency and invariance. 

Mental toughness and psychological skills. The second aspect of the conceptual 

framework used in this study suggests that mental toughness can be developed and augmented by 
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effective use of psychological skills. Crust and Azadi (2010) conducted an investigation assessing 

the relationship of mental toughness and athletes’ use of psychological performance skills. Sixty 

seven males and 40 females at various skill levels (club/university, national, county level) 

participated in the study by completing the Mental Toughness Questionnaire 48 (MTQ48; Clough, 

Earle, & Sewell, 2002) and the Test of Performance Strategies (TOPS; Thomas, Murphy & Hardy, 

1999). The results showed that mental toughness was significantly correlated with the use of 

psychological skills in both practice and competition. Significant low to moderate positive 

correlations were found between mental toughness and relaxation (r = 0.26, p < 0.01), self-talk (r = 

0.35, p < 0.01), and emotional control (r = 0.30, p < 0.01) in practice. Analysis with respect to 

competition revealed significant low to moderate positive correlations between mental toughness 

and self-talk (r = 0.37, p < 0.01), emotional control (r = 0.36, p < 0.01), relaxation (r = 0.28, p < 

0.01) and goal setting (r = 0.28, p < 0.01). As expected, a strong negative correlation was found 

between mental toughness and negative thinking (r = - 0.47, p < 0.01). The study showed that the 

use of psychological skills is related to mental toughness, especially during competition. In 

addition, previous research has provided evidence that athletes should be able to improve their 

mental toughness with psychological skills training (Fournier, Calmels, Durand-Bush, & Salmela, 

2005; Sheard & Golby, 2006). However, there has been a long and still ongoing debate regarding 

the nature versus nurture paradigm. The following section reviews recent research on this topic. 

 Development of mental toughness. Researchers have been debating the extent to which 

genetic factors and environmental factors influence mental toughness and its development. They 

have also attempted to determine whether mental toughness is a stable and trait-like or context 

specific and state-like characteristic.  

Horsburgh, Schermer, Veselka, and Vernon (2009) examined the relationship between 

personality and mental toughness. Participants (n = 438) were 152 pairs of monozygotic adult twins 

and 67 pairs of dizygotic adult twins. The participants first completed a 16-item zygosity 

questionnaire that ensured fair participation of twins (Nichols & Billbro, 1996). Further, they 

completed the 240-item Revised Neuroticism-Extroversion-Openness Personality Inventory (NEO-

PI-R; Costa & McCrae, 1992) that assesses the Big V factors of personality (e.g., extraversion, 

openness, conscientiousness, agreeableness, and neuroticism) and the MTQ48 (Clough, Earle, & 

Sewell, 2002). Results showed that total mental toughness (including subscales of commitment, 

challenge, emotional control, life control, and confidence ability) was positively correlated with 

extraversion (r = 0.45, p < 0.01), openness (r = 0.18, p < 0.01), agreeableness (r = 0.20, p < 0.01) 
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and conscientiousness (r = 0.43, p < 0.05). In addition, mental toughness was negatively correlated 

with neuroticism (r = - 0.64, p < 0.05). The four subscales of mental toughness (commitment, 

challenge, confidence, and control) had a slightly lower level of heritability than the overall mental 

toughness score (Horsburgh et al., 2009). The researchers concluded that increasing certain 

components of mental toughness might be easier than increasing mental toughness as a whole. 

Heritability seemed to be more important in relation to mental toughness than environmental factors 

suggesting that genetics plays a bigger role in developing mental toughness than environmental 

factors.  

However, irrespective of this, inherited levels may be developed and increased throughout 

practice and experience. Some researchers believe that athletes possess an inherent mental 

toughness component that can be developed throughout their careers via specific training or the 

environment in which they live (practice, competition, etc.) and thus support the idea of mental 

toughness having both state and trait characteristics (Jones et al., 2002; Jones et al., 2007). The next 

section reviews studies examining the effects of various environmental factors and psychological 

skill training on mental toughness development. It provides a broad perspective on how mental 

toughness can be strengthened by the environment an individual lives in and the role of practice in 

developing this characteristic.   

Environmental influences. Mental toughness can be learned within a specific sport 

environment or through mental skills training (Crust, 2007). Bull et al. (2005) suggested that 

environmental influences such as parental influence and childhood background (e.g., exposure to 

challenging situations or opportunity to survive early setbacks) create the foundation for the 

development of mental toughness. Without the “proper” challenging environment individuals would 

not be able to develop mental toughness as there would be no need for it. Clough et al. (2002) 

theorized challenge as a necessary component of mental toughness, and Bull et al.’s (2002) 

framework supports this idea. If an individual wins easily every single match (game), he or she has 

little chance of becoming mentally tough because there is no opportunity to experience pressure, 

and thus no challenge involved. When the athlete competes with individuals who have better or 

equal abilities, the situation is more challenging and the athlete has to face pressure, as winning is 

uncertain. This is the true opportunity for developing mentally tough character, attitude, and 

cognition.   

Jones et al. (2007) conducted a qualitative study to examine settings in which mental 

toughness can be developed. Their framework for a mentally tough environment consisted of 
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general (attitude and mindset) and specific elements (training, competition, and post-competition). 

The study was divided into three stages and the purposeful sample consisted of eight Olympic or 

world champions, three coaches, and four sport psychologists. During the first stage, participants 

were divided into focus groups, and asked to create their best definition of mental toughness. In the 

second stage, individuals were interviewed about mental toughness and attributes that compose it. 

Finally, participants rated Jones et al.’s (2002) definition, confirmed whether the suggested 

attributes fit in the proposed specific dimensions (e.g., training, competition, post-competition), and 

ranked them from the most to the least important on each dimension. Results validated the previous 

definition created by Jones et al. (2002), and the 30 attributes associated with it. Further, training, 

competition, and post-competition were considered to be the best settings for the development of 

mental toughness. The following section reviews how athletes can benefit from mental skills 

training. 

Psychological skills training. Researchers have been interested traditionally in the 

psychological difference between the “best” and the “good” athletes. Various studies showed that 

elite athletes use more psychological skills during their performance compared to average athletes, 

and tend to be more mentally tough (Kuan & Roy, 2007; Mahoney & Avener, 1977). For example, 

male gymnasts who made the U.S. Olympic team indicated more use of self-verbalization and 

imagery than those who failed to make the team (Mahoney & Avener, 1977). Further, the 

Psychological Performance Inventory (PPI; Loehr, 1986) was given to forty Wushu athletes to 

examine their goal orientation (subscales for task and ego), mental toughness (subscales of self-

confidence, negative energy control, attention control, visual and imagery control, motivational 

level, positive energy control, and attitude control), and performance outcome. The results showed 

that medalists scored significantly higher on self-confidence and negative energy control (e.g., 

control of emotions that cause unpleasant feelings) (Kuan & Roy, 2007). As the evidence shows, 

there is a difference in both psychological dispositions and skills between elite and average athletes.  

Several correlational studies have been conducted to further examine the relationship 

between mental toughness, psychological strategies, and performance (Crust & Azadi, 2009; Crust 

& Clough, 2005). In general, the results showed a positive significant relationship between 

psychological strategies and mental toughness, as well as performance outcome. Athletes who used 

more psychological skills were generally more mentally tough and performed better than their 

counterparts. Crust and Clough (2005) conducted a study looking at physical endurance that 

involved (holding weights for certain period) and mental toughness (measured by the MTQ48). 
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They found a significant positive correlation (r = 0.34, p < 0.05) between these two variables. 

Individuals who scored higher on the MTQ48 were able to hold the weights for longer periods of 

time compared to individuals who scored lower on the measure.  

Several studies supported previous correlational studies and showed that mental skills 

training benefits athletes, and consequently increases mental toughness (Fournier, Calmels, Durand-

Bush, & Salmela, 2005; Gucciardi et al., 2009; Sheard & Golby, 2006). For example, Fournier et al. 

demonstrated that a 10-months long intervention that consisted of self-talk, relaxation, goal-setting, 

focus and visualization training benefited female gymnasts in three out of four events (e.g., beam, 

floor, bars). The gymnasts were evaluated by the The Ottawa Mental Skills Assessment Tool on 

their appraisal of 11 major mental skills, and according to their performance scores. Imagery, 

refocusing, focusing, relaxation, and activation skills improved the most throughout the 

intervention. Further, gymnasts in the experimental group improved 5% more than gymnasts in 

control group.  

Sheard and Golby (2006) examined the effects of a seven-week mental skills training 

intervention on adolescent swimmers. Their intervention lasted 45 minutes and included goal-

setting, relaxation, visualization, thought stopping, and concentration skills training. The swimmers 

significantly increased their performance, as well as self-perception of mental toughness measured 

by the Psychological Performance Inventory (Loehr, 1986). In summary, evidence suggest that 

psychological skill training is beneficial for athletes as it (in addition to other gains) increases their 

mental toughness, and enhances performance. Relaxation is one of the psychological skills that 

athletes often use to reduce their anxiety and enhance sport performance, and therefore is discussed 

next.  

Relaxation as a psychological skill. The third aspect used in the conceptual framework of 

the current study suggests that relaxation activities are one of many psychological skills that help 

individuals enhance their performance. Relaxation is a broad term that can represent various forms 

of physical (e.g., progressive muscle relaxation), cognitive (e.g., sleep or meditation), or affective 

ease (e.g., leisure activities). It is an important part of human life because every individual must 

restore energy in order to normally function every day. Athletes daily expend much energy in their 

sport, and therefore must relax more than non-athletes (Reilly, Atkinson, & Waterhouse, 1997). 

There is evidence that individuals participating in sports need more sleep than sedentary people if 

they wish to reach optimal performance (Davenne, 2009). Ericsson, Krampe, and Tesch-Römer 

(1993) conducted a study of the amount of deliberate practice, sleep, and engagement in leisure 
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activities engaged in by violinists at various skill levels (best violinists, good violinists, and violin 

teachers). The researchers found that the best two groups (best and good violinists) engaged on 

average in 8.6 hrs of sleep every day whereas the least skilled group (music teachers) engaged in 7.8 

hrs. The difference was statistically significant and supports the assumption that resting should be 

an important part of everyday life for every individual who desires to exhibit skilled performance in 

any field. The following section introduces an important hypothesis and a theory associated with 

relaxation activities: cognitive-somatic specificity hypothesis, and ABC relaxation theory.  

Conceptualization of relaxation. There are many studies examining relaxation as it is a very 

broad topic including activities such as sleep, meditation, progressive muscle relaxation, eastern 

relaxation activities, deep breathing, etc. Benson (1983) examined that human relaxation response, 

which was defined as a self-induced altered state of consciousness. He suggested that all relaxation 

activities evoke this state, and thus reduce an individual’s sympathetic arousal and consequently 

decrease anxiety. Further, the relaxation response causes both acute and chronic changes within a 

human body, and thus has permanent effect on an individual’s ability to perceive and handle 

anxiety. Additionally, Benson suggested that there are four components common to all relaxation 

methods. These include: (a) a mental device that can be described as an attention to appropriate 

stimulus, such as breathing or muscle sensations, (b) a passive attitude that enables individual to 

ignore distractions, (c) decreased muscle tonus that is beneficial for athletes’ physical recovery, and 

(d) a quiet environment that minimizes distraction and enhances flow of action. Therefore, in order 

to consider an activity to be a relaxation activity, all four characteristics have to be met.    

Cognitive-somatic specificity hypothesis. Davidson and Schwartz (1976) proposed that 

certain types of relaxation activities work better for specific types of anxiety. According to their 

cognitive-somatic specificity (matching) hypothesis, cognitive anxiety should be treated with 

mental relaxation techniques (e.g., meditation, imagery, etc.) whereas somatic anxiety should be 

treated with physical relaxation techniques (e.g., progressive muscle relaxation). Some studies have 

supported the matching hypothesis (Maynard, MacDonald, & Warvick-Evans, 1997; Rausch, 

Gramling, & Auenbach, 2006; Schwartz, Davidson, & Goleman, 1978), while others favored a 

more recent theory, called the Attentional behavioral cognitive (ABC) relaxation theory (Ghoncheh 

& Smith, 2004; Smith, Amutio, Anderson, & Araia, 1996; Smith & Joyce, 2004).  

ABC relaxation theory. Attentional behavioral cognitive (ABC) relaxation theory had been 

previously known as the cognitive behavioral theory of relaxation, and is the first comprehensive, 

evidence-based psychological theory of relaxation (Smith, 1999). Smith suggested that the key to 
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relaxation is “sustaining attention while diminishing overt behaviors and covert or cognitive 

activity” (p. 4). The main component of relaxation is a passive focus where individuals reduce 

analytic effort while attending to just one simple stimulus (e.g., own breathing). The ABC theory 

includes relaxation states (R-S), beliefs (R-B), and attitudes (R-A). These three variables determine 

the effectiveness of various relaxation techniques, and have been obtained through years of research 

with more than 6,000 people. R-S are states of mind associated with practicing relaxation such as 

sleepiness, disengagement, joy, etc. R-A determines whether an individual decides to engage in 

relaxation or not, and R-B can enhance relaxation and includes for example optimism or 

acceptance. Various relaxation techniques elicit different relaxation states that further contribute to 

the development of relaxation beliefs and attitudes (Smith, 1999). These findings demonstrate the 

importance of relaxation activities, and their effect on individual’s states, beliefs, and attitudes. 

Relaxation and mental toughness. The final aspect of the conceptual framework used in 

the current study is that relaxation skills are thought to be related to mental toughness. Both 

qualitative and quantitative studies have reported the importance of relaxation strategies in relation 

to mental toughness. Hardy, Jones, and Gould (1996) proposed that relaxation is one of the most 

prominent psychological skills that help individuals to deal with anxiety in stressful competitive 

situations. Thomas, Murphy and Hardy (1999) provided quantitative evidence that relaxation is 

positively correlated with mental toughness. Further, qualitative studies with athletes showed that 

the ability to stay focused, calm, and relaxed is very important for superior performance (Jones et 

al., 2002).  

As mentioned earlier, athletes at high levels often face pressure because there is little 

difference in physical and technical skills between the “best” and “good” athletes (Smith & Smoll, 

1989). Consequently, the ability to control anxiety and other emotions is crucial because it enables 

athletes to stay focused, determined, and motivated. Relaxation is a very common coping 

mechanism used by athletes dealing with acute stressors; especially during competition (Goyen & 

Anshel, 1998). Since mentally tough individuals are expected to cope better with various obstacles, 

it is expected that relaxation skills will augment mental toughness. Looking at the recent definitions 

of mental toughness, is it evident that staying calm and relaxed while overcoming various obstacles 

is very important as it enables individuals to keep their anxiety levels down (Clough et al., 2002). 

One of the important concepts related to high levels of mental toughness, and superior performance 

is the deliberate practice framework proposed by Ericsson, Krampe and Tesch-Römer (1993).   
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Ericsson et al.’s deliberate practice framework. According to Smith (2001), relaxation 

might be divided into three categories according to its purpose and individual’s intentions: 

automatic/incidental (e.g., sleep), planned (e.g., engaging in leisure activities), and deliberate (e.g., 

progressive muscle relaxation or meditation). This research will examine the deliberate form of 

relaxation as well as sleep, and builds on the deliberate practice framework created by Ericsson, 

Krampe, and Tesch-Römer (1993). Ericsson and his colleagues extensively studied expert 

performance in various domains. They found that individual performance is related to the amount of 

deliberate practice individuals engage in as well as sleep time. They classified deliberate practice as 

a highly structured activity requiring a high amount of concentration and effort that is deliberately 

designed to improve an individual’s performance. In addition, deliberate practice is not considered 

to be inherently enjoyable because it requires extensive effort. Therefore, there are three important 

dimensions of deliberate practice that need to be taken into account: a) relevance, b) effort and 

concentration invested in the activity, and c) enjoyment.  

The first dimension to be discussed is relevance. Are relaxation activities really relevant to 

sport performance? There is evidence that various relaxation techniques help individuals to 

overcome anxiety and stress, and thus enhance performance in various domains (Smith, 2001). 

Krajewski, Wieland, and Sauerland (2010) examined the effects of progressive muscle relaxation. 

They created an intervention and studied the effects of various kinds of lunch breaks on 14 call 

center agents at their workplace. Findings revealed that the group of workers involved in 

progressive muscle relaxation breaks was significantly less strained at work during the afternoon 

than a group of workers involved in small-talk lunch breaks. This type of study has not been 

undertaken in sport settings, but it shows the importance of relaxation for humans.  

The second dimension of deliberate practice is the amount of effort and concentration 

invested in the performed activity. As it has been previously stated, relaxation is a broad domain 

that includes various forms of resting, relaxing, easing, loosening up, etc. Smith (1999) suggested 

that there are seven relaxation activities most frequently used by health practitioners as follows: 

progressive muscle relaxation (PMR), autogenic training, breathing exercises, yoga, stretching, 

imagery, and meditation. All of these activities require high amounts of effort and concentration if 

one wishes to perform them correctly and effectively (Smith, 1999).  

The last dimension of deliberate practice is enjoyment and as Ericsson et al. (1993) showed, 

deliberate practice is often not enjoyable. Thirty violinists participated in his first study examining 

the framework of deliberate practice. The subjects were divided according to their abilities in three 
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groups: the “best violinists”, “good violinists”, and “music teachers”. The researchers asked the 

subjects to rate their practice and everyday activities according to the three discussed dimensions: 

relevancy, effort and concentration, and enjoyment. The results showed that the most skilled group 

(“the best violinists”) engaged in a significantly higher amount of practice than the other two 

groups. Further, the activities rated as the most relevant for performance improvement (practice 

alone with the violin, taking violin lessons, and engaging in solo practices) were rated low in 

enjoyment. It is of interest in the present study to investigate how athletes rate relaxation on the 

enjoyment dimension since relaxation activities are usually pleasant.  

Types of relaxation. Relaxation is a broad area, and thus, it is crucial to conceptualize 

various relaxation activities in order to study them scientifically. Therefore, the following section 

describes two types of relaxation activities included in the present study and the rationale 

underlying it.  

Deliberate relaxation in form of exercise (professional approaches of relaxation). The seven 

professional approaches of relaxation activities most frequently used by health professionals are 

progressive muscle relaxation (PMR), autogenic training, breathing exercises, eastern relaxation 

activities, stretching, imagery, and meditation (Smith, 1999). They have some common 

characteristics, and often get confused; for example, when individuals practice progressive muscle 

relaxation, they can also use imagery to strengthen the experience of relaxation. These techniques 

are deliberate, easy to define and appropriate for scientific investigation. An important difference 

between relaxation activities is the focal stimulus (which is different from Schwartz’ et al., 1978, 

matching specificity hypothesis). PMR is the most frequently used and known relaxation activity 

with the main purpose of muscle kinesthetic sensations. It involves tensing and then relaxing 

muscles within an athlete’s body. Autogenic training on the other hand asks an individual to focus 

on a certain phrase (e.g., hands and arms are heavy and warm), or physical sensation resulting from 

the exercise. Breathing and yoga stretching guide an individual to focus on the flow of breathing 

and movements associated with it. Imagery is the most complex form of relaxation because it 

usually consists of a set of imaged events, actions, or themes that change in individual’s mind as 

time progresses. Finally, the focal stimulus of meditation is usually a candle flame, a word, or a 

sound. Yoga is grouped together with other activities such as Tai chi and for the purpose of the 

current study categorized as eastern relaxation activity.   

Automatic/incidental form of relaxation (sleep). Smith (1999) defined sleep as an essential 

physiological relaxation process. According to him, sleep and professional relaxation techniques 
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have the same goal, which is physiological restoration. Athletic performance is highly influenced by 

the main biological rhythms commonly known as the sleep-wakefulness circadian cycle (Davenne, 

2009). Sleep enables athletes to recover after a hard day of practice or competition, and thus is 

crucial for peak performance. Athletes must know their body well in order to perform their best. 

Human temperature, muscular strength, flexibility, metabolic functions, etc. have rhythmic peaks 

that follow the circadian rhythms and athletes should adjust their practice and preparation according 

to them. Studies show that sport performance usually peaks in the afternoon or early evening, which 

is another evidence supporting the importance of circadian rhythms that include sleep (Reilly et al., 

1997).  

Elite athletes usually travel across time zones, which often causes disruption of their sleep 

schedule and increases competition-related anxiety and perceived stress (Souissi, N.,  Souissi, M., 

Souissi, H., Chamari, Tabka, Dogui, & Davenne, 2008). Consequently it can lead to decreased 

focus, determination, control, and mental toughness, and increase fatigue and exhaustion (possibly 

leading to burnout). Sousissi et al. (2008) examined the effects of partial deprivation on eleven male 

students majoring in physical education. They found that early rising (4 hrs earlier than usually) is 

more detrimental to the following day afternoon performance (6 p.m.) than late bedtime regarding 

anaerobic performance. Furthermore, circadian rhythms influence also swimming performance 

(Kline, Durstine, Davis, Moore, Devlin, Zielinski & Youngstedt, 2007). The researchers examined 

experienced swimmers (n = 25) and their sleeping patterns, body temperature, and performance, and 

found that performance peaked 5-7 hours before the lowest body temperature, and was worst 

between one hour before and one hour after the lowest body temperature. Relaxation (e.g. autogenic 

relaxation focused on warming up one’s own body) could be used to help athletes control their body 

temperature, and thus enhance performance.  

Limitations of Previous Research 

Relaxation is a common coping mechanism used by athletes to cope with acute stressors; 

especially during competition (Goyen & Anshel, 1998). Mentally tough individuals are expected to 

cope better with various obstacles, and thus, it is assumed that relaxation skills will increase their 

level of mental toughness. Reviewing recent definitions of mental toughness, it is evident that 

staying calm and relaxed while overcoming various obstacles is very important as it enables 

individuals to keep their anxiety levels down (Clough et al., 2002). The most common connection 

that has been made between performance and relaxation is the use of relaxation skills for effective 

coping with competitive anxiety (Thomas & Hardy, 1999). However, the present study broadens 
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this finding and examines relaxation activities not only in relation to competitive anxiety, but also in 

relation to non-competitive stressors and physical recovery and healing.  

There is evidence that athletes regularly face various stressors. Some of these stressors are 

related to competition (competitive stressors) and include worry from getting injured, expectations 

from self and others, fatigue, dealing with coach and teammates, etc. (Dugdale, Eklund, & Gordon, 

2002). However, it has been shown that non-competitive stressors have also the potential to impact 

sport performance. These include for example family life, work environment, relationships, health, 

etc. (Nicholls, Backhouse, Polman, & McKenna, 2009). Therefore, individual stressors that athletes 

face are not related only to competition as previously suggested by some researchers, but also to 

everyday life. 

Statement of Purpose 

The current study is designed to estimate the relationship between mental toughness and 

deliberate relaxation activities and sleep. Four objectives are proposed. The first objective is to 

examine the relationship between mental toughness and use of relaxation activities and amount of 

sleep in athletes. The second objective is to examine if this relationship changes with skill level. 

The third objective is to investigate whether use of relaxation activities and sleep changes with skill 

level. And finally, the fourth objective is to find out whether mental toughness changes with skill 

level.  

The conceptual framework is based on two studies. First, Smith’s (1999) framework of 

relaxation was used to select seven types of deliberate relaxation activities. Ericsson et al.’s (1993) 

research also informed the investigation of sleep in the present study. Second, the thesis is a 

replication of a study undertaken by Cumming and Hall (2002) with several additions. Their study 

examined deliberate imagery practice along the dimensions of deliberate practice, whereas my study 

investigated relaxation along these dimensions. The Deliberate Relaxation for Sport Survey was 

created partially on a basis of their survey examining imagery and partially on a basis of the 

imagery survey created by Cumming and Hall (2002) and partially on the Imagery Use 

Questionnaire (IUQ; Hall, Rodgers, & Barr, 1990). Sections for investigation of sleep and the 

timing and origin of athletes’ relaxation activities are added here because they seemed to be 

appropriate for a detailed examination of relaxation. Past research has shown that individuals 

operating at superior levels of performance need more sleep than others (Ericsson et al., 1993), and 

therefore the construct of sleep should not be omitted in the present investigation.  
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Objectives and Associated Hypotheses 

The first objective of the thesis is to examine the relationship between mental toughness and 

use of relaxation activities as well as amount of sleep in athletes. It is hypothesized that athletes’ 

level of mental toughness will be positively related to their amount of engagement in relaxation 

activities. Second, athletes’ level of mental toughness will be positively related to the amount of 

sleep (which includes naps) they get. It is assumed that this will be especially true during the 

athlete’s competitive season, to outside of the competitive season. This is because it might be 

hypothesized that the demands on the athlete are higher during the competitive season, which will 

lead to the athlete sleeping more to obtain the rest necessary to cope with these increased demands.  

The second objective of the thesis is to examine whether the relationship between mental 

toughness and engagement in relaxation activities as well as sleep changes with skill level. In 

particular, the relationships between athletes’ level of mental toughness and (a) the amount of 

engagement in relaxation activities and (b) the amount of sleep (including naps) will change 

according to athlete skill level. These relationships will become stronger as skill level increases.  

The third objective is to examine whether use of relaxation activities as well as sleep 

changes with skill level. The first aim related to this objective is to effectively replicate the study by 

Cumming and Hall (2002) of deliberate imagery practice but for deliberate relaxation practice. 

There are five hypotheses related to this aim. The first hypothesis is that the amount of relaxation 

activities athletes engage in will change according to skill level. Specifically, athletes at higher skill 

levels are hypothesized to engage more in relaxation activities than athletes at lower skill levels.  

Following Ericsson et al.’s (1993) original framework of deliberate practice, the second hypothesis 

is that athletes at higher skill levels will perceive relaxation activities as more relevant to 

maintaining and improving their sport performance and also to competing effectively than athletes 

at lower skill levels. The third hypothesis is that athletes of all skill levels will gain similar 

enjoyment from engaging in relaxation activities because relaxing is inherently enjoyable. In 

Ericsson et al.’s (1993) original framework, deliberate practice activities were found to be 

inherently unenjoyable. However, previous research with athletes has shown that the use of 

psychological skills, in particular imagery, is enjoyable even when performed deliberately for 

performance enhancement (Cumming & Hall, 2002). Following Ericsson et al.’s (1993) original 

framework, the fourth hypothesis is that athletes at higher skill levels will be more mentally 

concentrated when they undertake relaxation activities than athletes at lower skill levels. The fifth 

hypothesis related to relaxation activities is that athletes at higher skill levels will have accumulated 
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more time spent engaged in relaxation activities over their athletic career than athletes at lower skill 

levels.  

Beyond the replication of Cumming and Hall study, there is an interest in exploring when 

relaxation activities are most used (e.g., in relation to practice, in relation to competition, and 

outside of practice and competition). There is also an interest in why athletes engage in relaxation 

activities; and what is the intended function of the relaxation activity (e.g., in relation to  coping 

specifically with anxiety at competitive events, coping with everyday psychological stressors of 

being an athlete, and promoting recovery and healing required given the physical demands of 

practice and competition). Finally, there is also interest in discovering how any reported relaxation 

activities are learned. As these areas are exploratory, no hypotheses are proposed. The last aim 

related to this objective is to discover how sleep and nap time changes with skill level. It is 

hypothesized that athletes at higher skill levels will get more sleep (including naps) than athletes at 

lower skill levels especially during the competitive season.  

The fourth and final objective of the current study is to examine whether mental toughness 

changes with skill level. The hypothesis related to this objective is that athletes at higher skill levels 

will be more mentally tough than athletes at lower skill levels. This is because athletes at higher 

skill levels are exposed to challenging environments that allow them and/or require them to become 

mentally tough.  
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CHAPTER 3 

 

METHODS 

 

Participants 

Three groups of athletes participated in the study: recreational (n = 55; M age = 24.20 years; 

25 males and 30 females), college (n = 55; M age = 21.38 years; 24 males and 31 females), and 

national, international, and professional (hereon, simply called professional) (n = 55; M age = 25.09 

years; 23 males and 32 females). Recreational athletes were defined as simply undertaking their 

sport for leisure. They were recruited mainly from intramural sports at Florida State University. 

College athletes were defined as student-athletes representing colleges and were recruited mainly 

from Florida State University collegiate teams. The professional group contained national, 

international, and professional athletes. They were recruited mainly via contacts of the researcher. 

All participants had actively competed in their sport within the last four months.  

There was no significant difference between groups in terms of gender, χ2
(2) = .15, p = .929. 

Group differences in age were considered next. Levene’s test revealed that group variances were 

heterogenous, F(2, 162) = 10.562, p < .001. Nonetheless, Howell (1997) suggested that, given the 

robustness of analysis of variance tests, results are unlikely to be compromised if the largest group 

variance is less than four or five times the smallest group variance, especially when groups have 

equal sample sizes (n = 55 in each group). A univariate analysis of variance for age between groups 

was significant, F(2, 162) = 16.056, p < .001, ղ2 
= .17, with an observed power of 100%. Tukey’s 

follow up tests revealed only that the recreational (M = 24.2 years, SD = 4.3) and professional 

groups (M = 25.1, SD = 3.8) were significantly older than the college group (M = 21.4 years, SD = 

2.2), p < .001, d = .83; p < .001, d = 1.20, respectively. Finally, group differences in type of sport 

were examined. Groups involved a variety of sports, as Table 1 shows, but it was believed that one 

meaningful way to classify them was as either individual (e.g., tennis, running, and cycling) or team 

(e.g., soccer, volleyball, and rugby) sports. The recreational group contained 36 individual and 19 

team sport athletes, the college group 40 individual and 15 team sport athletes, and the professional 

group 41 individual and 14 team sport athletes. A chi-square test revealed that there were no 

significant differences between groups in terms of frequency of individual/team sport involvement, 

χ2
(2) = 1.23, p = .540. 
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Table 1. Sport Involvement by Group. 

Sport Recreational College Professional Total 

Baseball 0 1 1 2 

Basketball 1 0 0 1 

Cross country 0 3 0 3 

Cross country skiing 1 0 0 1 

Cycling 1 2 9 12 

Diving 0 1 3 4 

Floorball 1 0 0 1 

Frisbee 3 0 0 3 

Golf 0 2 0 2 

Mountain biking 0 0 1 1 

Rowing 0 1 0 1 

Rugby 4 2 2 8 

Running 14 0 0 14 

Soccer 9 6 3 18 

Squash 1 0 0 1 

Swimming 7 3 4 14 

Tennis 9 22 9 40 

Track 1 7 6 14 

Triathlon 2 0 9 11 

Volleyball 1 5 8 14 

Total 55 55 55 165 

n = 55 in each group  

 

 

Prior to undertaking the study, an investigation by Cumming and Hall (2002) that is in part 

replicated here was reviewed. Their study involved similarly-sized groups to those proposed here 

(i.e., 50 recreational, 50 college, and 50 professional athletes). As proposed in the present study, 

Cumming and Hall compared these groups on the dimensions of deliberate practice (except with 

regard to the use of imagery strategies rather than relaxation strategies) using a multivariate analysis 
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of variance and found a statistically significant (p < 0.05) moderate between group effect with an 

observed power of 0.84. Thus, it was reasonable to believe that the proposed size of the groups 

would provide sufficient power in the present study.  

Instrumentation 

Mental toughness questionnaire 48 (MTQ48: Clough, Earl, & Sewell, 2002; Appendix B) 

The MTQ48 is a 48-item questionnaire that includes challenge, commitment, control, and 

confidence subscales. The control and confidence subscales each comprise two factors (emotional 

and life control, and interpersonal and self-confidence, respectively). Responses to items within the 

subscales were provided via a 5-point Likert-type scale ranging from 1 (strongly agree) to 5 

(strongly disagree). An example of an item is as follows: “I am generally confident in my own 

abilities”. The questionnaire asks about mental toughness in general; participants were asked to 

consider the items in relation to their main sport. Scores were summed across all items to obtain a 

mental toughness score.  

The inventory has been used in multiple studies (Horsburgh et al., 2009; Kaiseler et al., 

2009; Nicholls et al., 2008) and its construct validity has been supported. The MTQ48 has been 

found to be related to optimism (r = 0.48, p < 0.01), self-efficacy (r = 0.56, p < 0.01), and life 

satisfaction (r = 0.56, p < 0.01) (Clough et al., 2002). In addition, mental toughness was 

significantly correlated with eight of 10 coping strategies included in the coping inventory for 

competitive sport (CISC; Gaudreau & Blondin, 2002). Higher levels of mental toughness were 

associated with more problem or approach coping strategies (Pearson r ranging from 0.17 to 0.30, p 

< 0.01) but less use of avoidance coping strategies (Pearson r ranging from – 0.28 to – 0.09, p < 

0.01) (Nicholls et al., 2008). The criterion validity has been supported as Clough et al. (2002) found 

that participants with self-reported high mental toughness gave lower ratings of exertion during a 

30-minute cycling test.  The instrument has been found to be reliable with a test-retest coefficient of 

0.90 (Clough et al., 2002). Several studies using the questionnaire supported these findings (Crust & 

Azadi, 2010; Horsburgh et al., 2009; Kaiseler et al., 2009). Both exploratory and confirmatory 

factor analyses have revealed tolerable psychometric properties and provided evidence for the six 

factors measured with the questionnaire (Clough et al., 2002).  

The deliberate relaxation for sport survey (Appendix C) 

This survey was developed specifically for the present study. It was designed accordingly to 

previous research on deliberate practice (Ericsson et al., 1993) and deliberate imagery practice 

(Cumming & Hall, 2002). The inventory includes seven parts.  
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Demographics. Demographic information includes gender, age in years, and the main sport 

engaged in by the respondent. In addition the first section of the survey asks for the current 

competitive standard of the respondent, which is here on termed skill level. Participants responded 

to this item using one of three skill level categories including the following options: recreational, 

college, and professional.  

Extent of engagement in relaxation activity type. In this section participants were asked 

about the extent to which they engaged in various types of deliberate relaxation activities in a 

current typical training week. The types of relaxation activities were selected on the basis of 

previous relaxation literature (Benson, 1975; Benson, 1983, Hardy et al., 1996; Smith, 1999). These 

included progressive muscle relaxation, autogenic relaxation, eastern relaxation, stretching 

relaxation activities, meditation, imagery, and deep breathing relaxation activities. For each of these 

types of activities, participants were asked about the approximate time (in minutes) they spent on 

the activity type during a current typical training week. They were asked to provide a response on a 

10-point Likert-type scale ranging from “0 minutes”, increasing incrementally in 15 minute 

bandwidths (e.g., 1-15 minutes, 16-30 minutes, and so on), and ending at “more than 120 minutes.” 

The middle point of each bandwidth constituted the raw score for that bandwidth; for example the 

“16-30” minute increment was scored as 23 minutes. The highest bandwidth was scored as a 127 

minutes. A time spent engaging score was obtained for each activity type. In addition, the time spent 

engaging scores for all of the activity types was summed to produce a total time spent engaging in 

relaxation activities score.     

Perceived relevance, enjoyment, and effort associated with relaxation activities. This 

section of the survey asked for participants’ perceptions of how relevant relaxation is to: 

maintaining and improving performance (e.g., through practice), and performing effectively in 

competition. It also asked participants about how enjoyable relaxation activities were (regardless of 

the results of engaging in these activities; Ericsson et al., 1993), and how much concentration was 

required to perform these activities. Participants were directed to consider responding within this 

section in relation to their engagement in relaxation activities in general rather than separately to 

each type of relaxation activity outlined in the previous section.  Participants were directed to 

respond to each section on an 11-point Likert-type scale (0 = not at all, 10 = highly). Thus a 

separate score was generated for relevance to practice, relevance to competition, enjoyment, and 

concentration.   
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Extent of engagement in relaxation activities over athletic career. In this section 

participants were asked about the accumulated engagement in relaxation activities over their athletic 

career. First, they were asked to indicate the calendar year when they first participated in their sport. 

Then they were asked to estimate the time in minutes they spent engaged in relaxation activities 

within a current typical training week during that calendar year. Next, they were asked to estimate 

this for the year following the year they first participated in their sport, and then every subsequent 

year leading up to the present year. For each year, the value provided was multiplied by 52 (the 

amount of weeks in an average calendar year) to obtain a total value for that year. The total values 

for all years were then summed to obtain a total time spent engaging in relaxation activities over 

athletic career score. To help the participant make the estimations, he/she was provided with the 

option to recall and record on the survey any significant career and life events that might have 

helped him/her remember.  

Engagement in relaxation activities during and outside of practice and competition. In 

this section of the survey participants were asked about the extent to which they engage in 

relaxation activities: immediately before or during practice; immediately before or during 

competition; and outside of practice and competition. An example of an item in this section is as 

follows: “To what extent do you engage in relaxation activities outside of competition or practice?” 

Participants were asked to indicate the extent of agreement on a 5-point Likert-type scale ranging 

from 0 (never) to 4 (always). Therefore, a score for the extent of engagement immediately before or 

during practice, immediately before or during competition, and outside of competition and practice 

was obtained. 

Functions of relaxation activities. In this section participants were asked about the reasons 

for their engagement in relaxation activities. Specifically, participants were asked about the extent 

to which relaxation activities help them: (a) cope with anxiety at competitive events, (b) cope with 

the everyday psychological stress associated with being an athlete (e.g., stress from the media, the 

participant’s coach, travelling, or the team environment), and (c) promote recovery and healing 

required given the physical demands of practice and competition. An example of a question in this 

section is as follows: “To what extent do you engage in relaxation activities to cope with anxiety at 

competitive events?” Participants indicated their agreement in response to each question on a 5-

point Likert-type scale ranging from 0 (never) to 4 (always). Thus, a separate score was obtained for 

each of the three functions. Various items related to the function of relaxation activities were 

selected on the basis of research examining athletes’ coping with both competitive and 
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noncompetitive stressors (Dugdale, Eklund, & Gordon, 2002; Goyen & Anshel, 1998; Nicholls, 

Backhouse, Polman, & McKenna, 2009; Nicholls, Levy, Grice, & Polman, 2009).  

How relaxation activities were learned. In this section of the survey participants were 

asked how they learned the relaxation activities in which they reported engaging (if any). 

Specifically, the participant was asked whether he/she agrees with the following statements in 

relation to their use of relaxation activity in general: (a) “I was taught the relaxation activities (e.g., 

from a sport psychologist, coach, other athletes, etc.)”; (b) “I taught myself the relaxation activities 

by obtaining information about these activities (e.g., from a book, the Internet, etc.)”; (c) “I taught 

myself the relaxation activities by trying out ways to relax on myself and seeing what worked”. 

Participants indicated their agreement on a 4-point Likert-type scale ranging from 0 (strongly 

disagree) to 3 (strongly agree). An agreement score was generated for each of these relaxation 

activity learning items. 

Sleep and nap time. In the final section of the survey, participants were asked about the 

average amount of time in hours they spend sleeping each night during a typical training week that 

(a) does not contain or lead up to any competitions, (b) does contain or lead up to a competition. 

The participants were asked to provide a response on a 6-point Likert-type scale ranging from “less 

than 5 hours” that increases in an hour increments (e.g., 5-6 hours, 6-7 hours, and so on) and ends at 

“9 or more hours”. The middle point of each bandwidth constituted the raw score for that 

bandwidth; for example the “5-6” hours increment was scored as 5.5 hours. The highest bandwidth 

was scored as 9.5 hours.  

In addition, participants were asked about the total amount of time in minutes they spent 

napping during a typical training week that (a) does not contain or lead up to any competitions, and 

(b) does contain or lead up to a competition. The participants were asked to provide a response on a 

6-point Likert-type scale ranging from “I do not take naps” to “More than 120 minutes”. The scale 

increased in 30 minute increments (e.g., 1-30 minutes, 31-60 minutes, and so on). The middle point 

of each bandwidth constituted the raw score for that bandwidth; for example the “31-60” minutes 

increment was scored as 45 minutes. The highest bandwidth was scored as 135 minutes.  

Subsequently, the score for the average amount of time in hours spent sleeping each night during a 

typical training week that does not contain or lead up to any competitions was first multiplied by 60 

to obtain a score in minutes, and then multiplied by 7 to obtain a weekly score in minutes. This 

weekly score was then added to the total amount of time in minutes spent napping during a typical 

training week that does not contain or lead up to any competitions to obtain a score for total time 
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spent sleeping during a competitive season. The same procedure was applied to the average amount 

of time in hours spent sleeping each night during a typical training week that does contain or lead 

up to any competitions and the total amount of time in minutes spent napping during a typical 

training week that does contain or lead up to any competitions to obtain a score for total time spent 

sleeping outside the competitive season.  

Data Collection and Procedure 

Prior to collecting data, all participants received an informed consent. Those who were able 

to personally meet with the researcher were asked to read it and sign if they agreed to participate. 

Upon providing consent, they were asked to complete two questionnaires, which were the MTQ48 

and the Deliberate Relaxation for Sport Survey. One half of the participants completed The MTQ 

48 before the Deliberate Relaxation for Sport Survey. The other half completed the questionnaires 

in the opposite order. The completion of both questionnaires took approximately 30 minutes. After 

that, athletes were debriefed and thanked for their participation. Athletes not living in Tallahassee 

were provided with an internet link including both the informed consent and a survey package so 

they could participate in the study even though they could not personally meet with the researcher. 

Data Analysis 

SPSS Statistics software was used to undertake the analysis. Pearson’s product moment 

correlations between mental toughness and (a) total time spent engaging in relaxation activities, (b) 

total time spent sleeping during a competitive season, (c) total time spent sleeping outside the 

competitive season were computed to examine the relationship between mental toughness and 

engagement in relaxation activities as well as sleep. Pearson’s product moment correlations were 

also used to examine the second objective: each of the relationships between the variables just 

discussed was separately analyzed at each skill level and the differences in strengths of these 

correlations were compared. Further, to test skill level differences in athletes’ engagement in 

relaxation activities and amount of sleep, a univariate analysis of variance across skill levels was 

conducted for variables that were not conceptually related (e.g., total time spent engaging in 

relaxation activities, or enjoyment and concentration). Additionally, a multivariate analysis of 

variance was conducted to test skill level differences in variables that were conceptually related 

(e.g., relevance to practice and relevance to competition). Finally, a univariate analysis of variance 

was conducted to compare differences in mental toughness between athletes at different skill levels. 

Alpha was adjusted using the Bonferroni correction to control for type I errors when multiple 

comparisons were made or follow up tests were used.  
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CHAPTER 4 

 

RESULTS 

 

Cohen’s (1988) guidelines for classifying the size of an effect and the strength of a 

correlation are used throughout this section.  

Consideration of Age as a Covariate 

Given the significant group differences in age, age was considered a covariate in relation to 

each between group analysis. As the addition of a covariate to an analysis reduces the power of the 

analysis by adding a degree of freedom, the inclusion of a covariate is not recommended unless it 

accounts for some of the variance in (i.e., is related to) the dependent variable. Keppel and Zedeck 

(1989) proposed that a potential covariate and the dependent variable must have a correlation of r = 

± .2 to justify inclusion of the covariate in an analysis of variance. Hence, in the following sections, 

age is considered as a covariate within an analysis of group differences only when it correlates with 

a dependent variable at a value higher than ± .2.  

Relationship between Mental Toughness and Use of Relaxation Activities and Sleep 

Note throughout the results section that two participants (one college and one professional 

athlete) did not complete the MTQ48 and therefore were excluded from analyses were these data 

were needed (i.e., the present and the following analysis). A significant, weak, and positive 

correlation was found between mental toughness and total time spent engaging in relaxation 

activities (α = .05, n = 163, r = .283, p < .001), providing some support for the hypothesis that 

mental toughness is positively related to amount of engagement in relaxation activities.  

It was also hypothesized that mental toughness would be positively related to the amount of 

sleep obtained during the competitive season and outside of the competitive season and that the 

relationship would be stronger for the competitive season than outside of it. The result indicated that 

mental toughness was related to the amount of sleep obtained during the competitive season: A 

significant, weak, and positive correlation was also found between total mental toughness and total 

time spent sleeping during a competitive season (α = .025, n = 163, r = .179, p = .022). However, no 

significant relationship was found between total mental toughness and total time spent sleeping 

outside the competitive season (α = .025, n = 163, r = .102, p = .195). 
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Differences in the Relationship between Mental Toughness and Use of Relaxation Activities 

and Sleep Within and Across Skill Levels 

 With alpha adjusted to .017 (.05/3), there was a significant, moderate, and positive 

correlation between total mental toughness and total time spent engaging in relaxation activities for 

professional athletes (r = .336, n = 54, p = .013). No significant correlation was found for college 

athletes (r = .130, n = 54, p = .351) nor for recreational athletes (r = .210, n = 55, p = .123).  

Non-significant results were found for the relationships between mental toughness and sleep 

during and outside the competitive season for any of the groups. All correlations were non-

significant, weak, and positive. The correlation between total mental toughness and total amount 

spent sleeping during the competitive season was .206 (n = 55, p = .135) for college athletes, a little 

smaller at r = .135 (n = 55, p = .332) for professional athletes, and smaller still at r = .087 (n = 55, p 

= .526) for recreational athletes. The correlation between total mental toughness and total amount 

spent sleeping outside the competitive season was .134 (n = 55, p = .332) for college athletes, a little 

smaller at r = .057 (n = 55, p = .684) for professional athletes, and smaller still at r = .010 (n = 55, p 

= .942) for recreational athletes. 

Skill Level Differences in Relaxation Activity and Sleep 

In this section, relaxation activities and engagement in sleep change as a function of skill 

level is examined. 

Extent of engagement in relaxation activity type. With groups collapsed, a within-

subjects analysis of variance was undertaken between the seven relaxation types (i.e., muscle 

relaxation, autogenic relaxation, deep breathing, eastern relaxation, stretching activities, meditation 

activities, and imagery). Mauchly’s test of sphericity was significant, Mauchly’s W = .398, χ2
(20) = 

148.871, p < .001. Therefore, the Greenhouse-Geisser correction is reported. The analysis revealed 

a significant difference among relaxation types, F(4.784, 164) = 27.981, p < .001, ղ2
 = .146; 

observed power = 100%. Post hoc comparisons with alpha adjusted to .0025 (.05/20) revealed that 

athletes engaged significantly less in autogenic relaxation (M = 6.18 minutes per week, SD = 14.68) 

than in all other types of relaxation activities (p < .001), except eastern relaxation activities. In 

addition, athletes engaged significantly more in stretching relaxation activities (M = 30.29 minutes 

per week, SD = 28.62) than in any other type of relaxation activity (p < .001). See Table 2 and 

Figure 1. 

A MANOVA was used to examine skill differences in the use of the seven relaxation types. 

The results revealed that the assumption of the homogeneity of variance-covariance matrices was 
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violated, Box’s M = 216.1, F(56, 74962) = 3.622, p < .001. Therefore, Pillai’s Trace is reported 

here, as it is considered robust to violations of this assumption (Olsen, 1976). A significant but 

small multivariate effect was found for skill level, Pillai’s Trace = .180, F(14, 314) = 2.218, p = 

.007, ղ2 
= .09; observed power = 96%.  

In the univariate analyses, Levene’s test was also significant for all but one relaxation type 

(p < .05) indicating heterogeneous group variances. However, as the sample sizes were equal, 

violations of this assumption have a minimal effect on the results (Glass, Peckham, & Sanders, 

1972). With alpha adjusted to .007 (.05/7), a significant difference between skill levels was revealed 

only for imagery relaxation activities, F(2, 162) = 9.137, p < .001, ղ2 
= .10. Tukey’s follow-up tests 

revealed that professional athletes undertook an average of 27.9 (SD = 34.8) minutes of imagery-

based relaxation activities in a typical current training week, which is significantly more than 

college (M = 12.7, SD = 18.4, p = .004, d = .55) and recreational (M = 9.3, SD = 14.5, p < .001, d = 

.70) athletes. The value for college athletes was also significantly greater than for recreational 

athletes (p < .001, d = .49). Thus, only partial support is provided for the hypothesis that athletes at 

a higher skill level engage in more relaxation activities than athletes at lower skill levels. See Table 

2 and Figure 1 for more information. 

 

 

Table 2. Means and Standard Deviations of Engagement in Relaxation Activities (in minutes) per 

Current Typical Training Week by Skill Level.  

Type of relaxation 

activity 
Recreational College Professional Total 

Autogenic Relaxation 7.1 (± 19.8) 6.6 (± 11.9) 4.9 (± 11.0) 6.2 (± 14.7) 

Deep Breathing 17.4 (± 20.2) 14.0 (± 15.3) 19.1 (± 26.9) 16.8 (± 21.3) 

Eastern Relaxation 8.9 (± 24.0) 5.0 (± 12.9) 15.2 (± 26.3) 9.7 (± 22.1) 

Imagery 9.3 (± 14.5) 12.7 (± 18.4) 27.9 (± 34.8) 16.6 (± 25.4) 

Meditation  9.6 (± 20.7) 9.6 (± 16.8) 16.7 (± 25.8) 12.0 (± 21.6) 

Muscle Relaxation 10.3 (± 19.2) 11.7 (± 16.5) 14.8 (± 26.2) 12.3 (± 21.0) 

Stretching 24.4 (± 23.9) 27.8 (± 25.0) 38.7 (± 34.3) 30.3 (± 28.6) 

n = 55 in each group     



33 

 

 Figure 1. Group means for engagement in relaxation activities (in minutes) per current typical 

training week by skill level.  

 

 

Perceived relevance, enjoyment, and effort associated with relaxation activities. 

Participants who did not engage in any relaxation activity in relation to their sport were not invited 

to complete several sections of the Deliberate Relaxation for Sport Survey as these sections would 

not apply to these individuals. Therefore, the present analysis included 155 participants. Bivariate 

correlations were used to examine the hypothesis that individuals perceiving relaxation activities as 

more relevant to improving performance and competing would also perceive them as requiring 

more concentration and as more enjoyable. The hypotheses were supported. There was a significant, 

moderate, and positive correlation between the perception of the concentration required for 

relaxation activities and the relevance of relaxation activities to improving performance (α = .025, n 

= 155, r = .392, p < .001). In addition, there was a significant, moderate, and positive correlation 

between the perception of the concentration required for relaxation activities and the relevance of 

relaxation activities to competing effectively (α = .025, n = 155, r = .415, p < .001). 
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The perception of the enjoyment of relaxation activities was also significantly, moderately, 

and positively correlated to the relevance of relaxation activities to improving performance (α = 

.025, r = .366, p = .006) and to competing effectively (α = .025, r = .361, p = .007). Although not 

relevant to the hypotheses, it is interesting to note that the perception of the relevance of relaxation 

activities to improving performance was significantly, strongly, and positively correlated to 

perceptions of the relevance of relaxation activities to competing effectively (α = .05, n = 155, r = 

.891, p < .001). 

It was also hypothesized that athletes at higher skill levels would perceive relaxation 

activities as more relevant than athletes at lower skill levels to (a) improving sport performance and 

(b) competing effectively. As these two variables are conceptually related, multivariate analysis of 

variance was used to examine group differences in them. The results revealed that the assumption of 

the homogeneity of variance-covariance matrices was violated, Box’s M = 48.58; F(6, 536075) = 

7.94, p < .001. Therefore, as before, Pillai’s Trace is reported here. A significant multivariate effect 

was found for skill level, Pillai’s Trace = .078, F(4, 304) = 3.104, p = .016, ղ2 
= .39; observed 

power = 81%. 

In the univariate analyses, Levene’s test revealed that the homogeneity of variances 

assumption was violated for one of the two dependent variables (p = .026). As discussed above, 

violations of this assumption have minimal effect on the results when sample sizes are equal. 

However, unlike earlier, the sample sizes in the present analysis were unequal, being 54, 53, and 48, 

respectively, as participants who reported no engagement in relaxation activities were obviously not 

invited to respond to whether they perceived relaxation as relevant, etc. Howell (1997) argues that 

serious heterogeneity of variance and unequal sample sizes do not mix. Nonetheless, as described 

above, he operationalizes serious heterogeneity as the largest group variance being more than four 

or five times the smallest. The largest variance in the present analysis was less than 1.5 times the 

size of the smallest variance, so it is believed that the results can be interpreted with some faith. 

With alpha adjusted to .025 (.05/2), a significant group difference was revealed only for relevance 

to competing effectively, F(2, 152) = 4.940, p = .008, ղ2 
= .06. Tukey’s follow-up tests revealed 

only one significant difference: College athletes (on a 10-point relevance scale, M = 6.77, SD = 

2.15) perceived relaxation activities to be more relevant to competing effectively than did 

recreational athletes (M = 5.20, SD = 2.87, p = .020, d = .63). 

A univariate analysis of variance was conducted to examine group differences in enjoyment 

and, separately, concentration. With regard to enjoyment, Levene’s test was significant (p = .039) 
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and group sizes were unequal (54, 53, and 48) but, as before, the largest group variance was less 

than four or five times greater than the smallest (it was 0.7 greater), so it is believed that some faith 

can be placed in the result. A significant group difference was revealed, F(2, 152) = 4.399, p = .014, 

ղ2 
= .06; observed power = 75%. Tukey’s follow-up tests revealed only that recreational athletes (on 

a 10-point enjoyment scale, M = 7.42, SD = 2.20) reported enjoying relaxation activities 

significantly more than college athletes (M = 6.06, SD = 2.08, p = .012, d = .64) and professional 

athletes (M = 6.46, SD = 2.70, p = .012, d = .39). No significant group differences in concentration 

were revealed, F(2, 152) = .186, p = .830, ղ2
 = .08; observed power = 8%. 

Extent of engagement in relaxation activities over athletic career. The total of 140 

responses (compared to 165 participants who provided responses to how much they engage in 

relaxation activities per week) were provided for this variable because some participants (a) did not 

engage in any relaxation activities over their career or (b) did not complete this part of the survey (6 

in each group). Inspection of the data for this variable revealed notable outliers within each group. 

Within the recreational group, one participant reported engaging in relaxation activities for 600 

minutes per week during 2010, equating to almost 1.5 hours per day, which was approximately six 

times the group mean. By contrast, the value for this participant for total time spent engaging in 

relaxation activities was only 62 minutes of relaxation activities during a typical training week, 

equating to less than 10 minutes per day, suggesting that the value provided in the career section 

was invalid (see the “Extent of engagement in relaxation activity type” section of the results above). 

Within the college group, one participant reported engaging in relaxation activities for 1200 minutes 

per week during 2010, equating to almost 2.9 hours per day, which was approximately 12 times the 

group mean, whereas the value for this participant for total time spent engaging in relaxation 

activities was only 183 minutes of relaxation activities during a typical training week, equating to 

less than 26 minutes per day. Finally, within the professional group, one participant engaged in 

relaxation activities for 3600 minutes per week during 2010, equating to almost 8.6 hours per day, 

which was approximately 36 times the group mean, whereas the value for this participant for total 

time spent engaging in relaxation activities was only 8 minutes of relaxation activities during a 

typical training week. On the basis of this evidence, these outliers were excluded from the analysis. 

Thus, 137 participants’ data were examined here: 41 recreational, 47 college, and 49 

professional. A univariate analysis of variance of accumulated time over athletic career revealed no 

significant difference among the three groups, F(2, 134)= .236, p = .790, ղ2 
= .004; observed power 
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= 8%. Thus, the hypothesis that athletes at higher skill level would have accumulated more time 

spent engaging in relaxation activities over their athletic career than athletes at lower skill levels 

was not supported. The means and standard deviations are presented in Table 3.  

 

 

Table 3. Means and Standard Deviations for Accumulated Time (in minutes) Spent Engaging in 

Relaxation Activities over the Athletic Career by Group. 

Group M SD n 

Recreational 368.0 587.9 41 

College 302.8 245.8 47 

Professional 347.3 491.8 49 

 

 

Following Cumming and Hall (2002), the reliability of participants’ estimates of their 

engagement in relaxation activities over their career was examined by conducting a bivariate 

correlation between total time spent engaging in relaxation activities during a typical current 

training week (from the “Extent of engagement in relaxation activity type” section of the results 

above) and time spent engaging in relaxation activities during a typical current training week in the 

most recent year of practice. A significant, weak, and positive correlation was found (α = .05, n = 

138, r = .215, p = .011) indicating poor reliability compared to Cumming and Hall (2002). They 

found a stronger correlation (r = .75) between total time spent engaging in sport related imagery 

during a current typical training week and time spent engaging in imagery during a typical current 

training week in the most recent year of practice.  

Engagement in relaxation activities during, and outside of practice and competition. 

This section was exploratory and thus no hypothesis was proposed. With groups collapsed, a 

within-subjects analysis of variance was undertaken first between the three “when” variables (i.e., 

during competition, during practice, and outside practice and competition). Mauchly’s test of 

sphericity was significant, Mauchly’s W = .796, χ2
(2) = 34.918, p < .001, and thus the Greenhouse-

Geisser correction is reported. The result was significant, F(1.661, 153) = 22.794, p < .001, ղ2
 = 

.13; observed power = 100%. Post hoc comparisons revealed only that participants engaged in 

relaxation significantly more frequently during competition (M = 2.57, indicating sometimes-to-

often, SD = 1.22) than during practice (M = 1.94, indicating rarely-to-sometimes, SD = 1.12, p < 
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.001, d = .54) or outside practice and competition (M = 1.92, indicating rarely-to-sometimes, SD = 

.96, p < .001, d = .59). 

An examination of differences in the “when” variables by skill group was then undertaken. 

A significant, weak, and negative correlation was found between age and one of the three variables 

examined in this section, which was engagement in relaxation activities during competition (n = 

155, r = -.261, p = .001). As the correlation was stronger than r = ± .2, a multivariate analysis of 

variance that included age as a covariate was used to analyze group differences in the three 

variables. The assumption of homogeneity of the variance-covariance matrices was violated, Box’s 

M = 27.085, F(12, 109221) = 2.129, p = .010. Therefore, Pillai’s Trace is reported. No significant 

multivariate effect was found for skill level, Pillai’s Trace = .051, F(6,300) = 1.309, p = .253, ղ2 
= 

.03; observed power = 51%. The differences among groups are illustrated in Figure 2.  

 

 

Figure 2. Group means indicating when athletes engaged in relaxation activities (where 0 indicates 

never, 1 rarely, 2 sometimes, 3 often, and 4 always). 

 

 

Reasons for engagement in relaxation activities. This section was also exploratory. 

Therefore, no hypothesis was proposed. With groups collapsed, a within-subjects analysis of 

variance was first undertaken between the three “reason” variables (i.e., to cope specifically with 

anxiety at competitive events, to cope with the everyday psychological stress of being an athlete, 
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and to promote recovery and healing required given the physical demands of practice and 

competition). Mauchly’s test of sphericity was significant, Mauchly’s W = .954, χ2
(2) = 7.185, p = 

.028. Thus, the Greenhouse-Geisser correction is reported. The result was significant, F(1.912, 294) 

= 20.348, p < .001, ղ2
 = .12; observed power = 100%. Post hoc comparisons revealed only that 

participants engaged in relaxation activities to deal with everyday psychological stressors 

significantly less frequently (M = 1.62, indicating rarely-to-sometimes, SD = 1.02) than to cope with 

anxiety (M = 2.17, indicating sometimes-to-often, SD = 1.12, p < .001, d = .56) or to physically 

recover (M = 2.20, indicating sometimes-to-often, SD = 1.10, p < .001, d = .55). 

A multivariate analysis of variance was then used to examine group differences in the three 

“reason” variables. No significant multivariate effect was found, Pillai’s Trace = 0.056, F(6, 300) = 

1.462, p = .191, ղ2
 = .03; observed power = 56%. The results are indicated in Figure 3.  

 

 

Figure 3. Group means indicating why athletes engage in relaxation activities (where 0 indicates 

never, 1 rarely, 2 sometimes, 3 often, and 4 always). 

 

 

How the relaxation activities were learned. This section was exploratory section and thus, 

no hypothesis was proposed. With groups collapsed, a within-subjects analysis of variance was first 

undertaken among the three “how learned” variables (i.e., was taught relaxation activities by 

somebody else, taught myself by obtaining information about these activities, and taught myself by 
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trying relaxation activities out). Mauchly’s test of sphericity was significant, Mauchly’s W = .959, 

χ2
(2) = 6.481, p = .039. Thus, the Greenhouse-Geisser correction is reported. The “how learned” 

effect was significant, F(1.920, 240) = 9.664, p < .001, ղ2
 = .06; observed power = 98%. Post hoc 

comparisons revealed that participants learned relaxation activities by obtaining information 

significantly less frequently (M = 1.39, indicating rarely-to-sometimes, SD = .96) than by being 

taught by somebody else (M = 1.87, indicating rarely-to-sometimes, SD = .99, p < .001, d = .49) or 

by trying relaxation activities out (M = 1.71, indicating rarely-to-sometimes, SD = .91, p = .002, d = 

.34).  

An examination of group differences in the “how learned” variables was undertaken next. A 

significant, weak, and positive correlation was found between age and one of the variables 

examined in this section, which was “being taught by somebody else” (n = 155, r = -.238, p = .003). 

As the correlation was stronger than r = ± .2, a multivariate analysis of variance that included age as 

a covariate was used. A significant multivariate effect was found for skill level, Pillai’s Trace = 

.088, F(6, 300) = 2.308, p = .034, ղ2
 = .04; observed power = 80%.  

In the univariate analysis, Levene’s test was significant for one of the three dependent 

variables (p = .030) and group sizes were unequal (54, 53, and 48) but, as before, the largest group 

variance was less than four or five times greater than the smallest (it was approximately 1.5 times 

greater), so it is believed that some faith can be placed in the result. With alpha adjusted to .017 

(.05/3), a significant difference between skill level was revealed only for the “I was taught 

relaxation activities by somebody else” variable, F(2, 151) = 5.037, p = .008, ղ2 
= .06; observed 

power = 81%. Tukey’s follow up tests revealed only that recreational athletes (M = 1.5, which falls 

between disagree and agree, SD = 1.1) were taught relaxation activities by somebody else 

significantly less than college athletes (M = 2.2, falling between agree and strongly agree, SD = 0.8, 

p = .008, d = .74) and professional athletes (M = 1.9, falling between disagree and agree, SD = 1.0, 

p = .007, d = .39). The results are illustrated in Figure 4.  
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Figure 4. Group means indicating how athletes learned relaxation activities (where 0 indicates 

strongly disagree, 1 disagree, 2 agree, and 3 strongly agree). 

 

 

Sleep and nap time. With groups collapsed (n = 165), a paired-samples t-test revealed that, 

hours of sleep per week was significantly higher for the competitive season (M = 7 hours and 49 

minutes, SD = 1.0 hour) than off-season (M = 7 hours and 39 minutes, SD = 1.0 hour; t(164) = 

2.716, p = .007, d = .17)..  

A multivariate analysis of variance of group differences in the total amount of sleep during 

these two periods was undertaken next. A significant but small effect was revealed, Pillai’s Trace = 

.105, F(4, 324) = 4.490, p = .002, ղ2
 = .05; observed power = 94%. 

With alpha adjusted to .025 (.05/2), the univariate analysis revealed significant group 

differences for both during the competitive season, F(2, 162) = 6.385, p = .002, ղ2
 = .07, and during 

the off-season, F(2, 162) = 8.479, p < .001, ղ2
 = .10. Tukey’s follow up tests revealed that, within 

the competitive season, professional athletes (M = 8 hours and 12 minutes, SD = .93 hours) got 

significantly more hours of sleep than recreational athletes (M = 7 hours and 27 minutes, SD = 1.00 

hour, p < .001, d = .78). Professional athletes (M = 7 hours and 57 minutes, SD = .99 hours) also got 

significantly more sleep than recreational athletes (M = 7 hours and 18 minutes, SD = .97 hours, p = 

.001, d = .67) outside competitive season, although the difference was smaller than for during the 

season. Thus, the hypothesis that athletes at higher skill levels would get more sleep (including 

naps) than athletes at lower skill levels especially during the competitive season was partially 
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supported. The total amount of sleep in hours during and outside the competitive season is 

illustrated in Figure 5.  

 

 

Figure 5. Total amount of sleep (in hours) athletes get outside and during the competitive season. 

 

 

Skill Level Differences in Mental Toughness 

 The fourth and final objective of the current study was to examine whether mental 

toughness changes with skill level. A univariate analysis of variance revealed significant differences 

among athletes at different skill levels in total mental toughness, F(2, 160) = 4.127, p = .018, ղ2
 = 

.05; observed power = 73%. Tukey’s follow-up tests revealed only that professional athletes (M = 

182.6, SD = 21.1) were mentally significantly tougher than college athletes (M = 172.3, SD = 18.7; 

p = .021, d = .52). Thus, partial support is provided for the hypothesis that athletes at a higher skill 

level would be more mentally tough than athletes at lower skill levels. Group differences can be 

seen in Figure 6.  
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Figure 6. Group means for mental toughness by athletes’ skill level. 
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CHAPTER 5 

 

DISCUSSION 

 

Mental toughness and relaxation were separately examined in several studies (e.g., Crust & 

Azadi, 2010; Gucciardi, Gordon, & Dimmock, 2008). However, a systematic examination of the 

relationship between these two constructs in sports has not been undertaken before. The present 

study examines the relationship between mental toughness and relaxation activities and sleep in 

athletes at various skill levels.  

The first aim of the present study was to examine the relationship between mental toughness 

and use of relaxation activities, as well as the amount of sleep in athletes. A positive, but weak 

relationship between mental toughness and athletes’ engagement in relaxation activities was found 

indicating that increased use of relaxation strategies may be related to limited extend to mental 

toughness. Further, a positive relationship was also found between mental toughness and athletes’ 

total amount of sleep during the season. On average, athletes slept for about 75 minutes per week 

longer during the season than they did during the off season. The results provide some support for 

the hypothesis that athletes need to rest more during the season owing to increased demands related 

to hard training and competition. As a consequence, they spend more time sleeping in order to 

obtain the rest necessary to cope with these demands.  

One of the other key aims of the present study was to examine the amount of relaxation and 

sleep athletes of different skill levels get. While mental toughness and time spent engaging in 

relaxation activities were positively related for all athletes, the relationship between these two 

constructs was stronger for professional athletes. It might be the case that differences between the 

top 10 and top 100 professional athletes are so small that the strategic and purposeful use of 

relaxation activities can determine who peaks at this high level and who fails. Therefore, any type 

of extra work devoted to sport performance enhancement (i.e., engagement in deliberate relaxation 

activities in relation to sport) may make a difference in the competitive outcome. Athletes at a high 

skill level are often put in pressure situations and thus relaxation becomes a natural coping 

mechanism that helps them to cope with anxiety as well as restore energy. Once they recover, they 

can return to these pressure situations and build up their mental toughness.  

The present study was inspired by research conducted by Cumming and Hall (2002) about 

deliberate imagery practice. The authors examined imagery along the dimensions of deliberate 

practice proposed by Ericsson et al. (1993). Ericsson et al. described deliberate practice as a 
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structured, not inherently enjoyable activity relevant to performance, which requires a high amount 

of concentration and effort. However, there have been issues with these dimensions in previous 

studies with athletes as these studies showed that deliberate practice in sports is highly enjoyable 

(i.e., Cumming & Hall, 2002; Starkes, 2000). For example, all dimensions of deliberate practice 

were positively correlated with mental imagery in sports. Therefore, it might be the case that 

deliberate practice in sports is highly relevant, requiring focus and concentration (common to 

deliberate practice in other fields), but also highly enjoyable. The present study demonstrated that 

relaxation in sports can be considered deliberate. It also revealed that several dimensions of 

deliberate practice with regard to the use of relaxation strategies were positively related. Athletes’ 

perceptions of the relevancy of relaxations strategies to (a) competing effectively and (b) to 

maintaining and improving performance were positively related to their perceptions of the 

enjoyment, and concentration required for these activities. However, enjoyment and concentration 

were not positively correlated. The findings were consistent with the results obtained by Cumming 

and Hall (2002). In addition, they do not completely support the original conception of Ericsson et 

al. (1993) as deliberate relaxation was found to be highly enjoyable. Perhaps, relaxation activities 

are effortful but the feelings they elicit during and after their application are enjoyable. Further 

studies should be conducted to examine the dimension of enjoyment in relation to deliberate 

practice in sports. 

Some support for the hypotheses concerning skill level differences in perceptions of 

relevance, enjoyment, and concentration was provided. First, college athletes perceived relaxation 

activities to be more relevant to competing effectively than did recreational athletes, supporting the 

hypothesis that more skilled athletes would perceive relaxation activities as more relevant. This 

finding should be further examined because college athletes actually engaged in a similar weekly 

amount of relaxation activities as did recreational athletes, but significantly less than professional 

athletes. It might be the case that, while college athletes perceive relaxation activities to be more 

important than do recreational athletes, their combined academic and athletic demands are so high 

that they are not able to find time to engage in as many relaxation activities as they would like. 

Second, recreational athletes indicated that they enjoy relaxation activities more than college and 

professional athletes. This finding is consistent with the original framework proposed by Ericsson et 

al. (1993). These authors suggested that deliberate practice is not inherently enjoyable. Therefore, it 

is possible that recreational athletes engage in relaxation activities in a relatively casual way while 
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college and professional athletes, for whom the performance outcome is critical, treat engagement 

in relaxation activities more seriously, and thus view them as less enjoyable. 

The hypothesis regarding higher skilled athletes’ increased engagement in relaxation 

activities over their career was not supported as no significant differences were found between 

athletes at different skill levels. However, athletes’ responses to their engagement in relaxation 

activities over their athletic career did not seem to be very reliable. Evidence of the questionable 

reliability is the weak relationship between total amount of engagement in relaxation activities 

during a typical current training week and total amount of engagement in relaxation activities 

during the most recent calendar year. Perhaps, athletes did not put much effort into this part of the 

survey, and simply guessed the values without attempting to recall them. In the future, researchers 

could approach this section of the study by conducting interviews with the participants and thus 

eliminate the chances of respondents dropping out. 

In general, athletes reported engaging in relaxation activities mostly during competition 

rather than in practice or outside of practice and competition. It is important to note that recreational 

athletes probably enjoy in less practice and competition than college or professional athletes. An 

inclusion of an extra question asking how often athletes engage in practice and competition would 

help to detect this issue. Athletes engaged the most in stretching-related relaxation activities. The 

majority of athletes cited physical recovery and competitive anxiety more frequently than everyday 

stress as reasons for engagement in relaxation activities. It is important to mention that college 

athletes had a tendency to rate everyday stress higher than recreational and professional athletes 

which might be another indication of them being overwhelmed with both school and sport demands. 

Finally, athletes were mostly taught relaxation activities by someone else (i.e., their coach or sport 

psychologist) than to learning relaxation activities by obtaining information or by trying them out. 

Recreational athletes were taught relaxation activities significantly less than college or professional 

athletes. College and professional athletes likely have greater access to coaches and sport 

psychologists who educate them about these activities and help them to face high demands related 

to their sport.  

Also examined in the study was how time spent sleeping changes with skill level. It was 

hypothesized that athletes at higher skill levels would get more sleep (including naps) than athletes 

at lower skill levels especially during the competitive season. The hypothesis was partially 

supported. As was previously stated, all athletes reported sleeping more during the season than 

during the off-season. In addition, professional athletes indicated that they slept significantly more 
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than recreational athletes during both periods. Considering the high demands of professional sports, 

professional athletes likely needed the extra sleep time to recover and recharge for hard practices 

and competitions. However, cause and effect of the relationship cannot be determined due to the 

correlational design of the study. 

The fourth and final objective of the current study was to examine whether mental toughness 

changes with skill level. A previous study conducted by Nicholls et al. (2009) showed that mental 

toughness does not depend on the skill level of athletes. However, the results of the current study 

are contrary to this earlier finding. The results revealed that professional athletes were mentally 

significantly tougher than college athletes. Differences between other groups were not evident. 

Demands placed on college athletes may, quite often, exceed the athletes’ resources (compared to 

professional athletes who usually focus “only” on their sport) and therefore their engagement in 

relaxation activities is crucial. If they are not able to find time to relax, they will not restore energy 

reserves, and thus cannot improve their mental toughness. College athletes’ exposure to challenging 

environments may allow them and/or require them to become mentally tough. However, this 

exposure might not be sufficient for the development of mental toughness if energy resources are 

not available. Individuals engaged in collegiate athletics (i.e., coaches or trainers) should consider 

this finding and ponder their expectations from their athletes. It could be the demands placed on 

athletes are simply so high that athletes are unable to develop their mental toughness to their full 

potential as they do not have the resources to do so. However, it is important to keep in mind that 

cause and effect within this relationship cannot be determined from correlations. More research is 

necessary to clarify this area and explain the mechanisms behind it.  

 There have been several studies looking at the use of relaxation techniques by athletes at 

various skill levels (Hardy et al., 1996, Thomas et al., 1999). For example, Thomas et al. (1999) 

found that athletes at higher skill levels use relaxation techniques more than athletes at lower skill 

levels. However, researchers have not attempted to find out how much athletes really engage in 

deliberate relaxation in relation to their sport, why they do it, and how they learned their relaxation 

activities. The current study advances the field of sport psychology by providing the first record of 

the actual amount of time athletes engage in relaxation activities in relation to their sport. In 

addition, athletes reported the amount of sleep they get during and outside the competitive season, 

indicating that athletes engage in more sleep during the competitive season, supporting the claim 

that higher demands (from the competitive season) require more rest.  
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The findings of the present study enriched the field of sport psychology with important 

information regarding relaxation, mental toughness, and sport performance. Relaxation has been 

examined in many different fields (work, health, and clinical environments) but detailed research 

related to the use of relaxation in competitive sports has not been conducted before. The results will 

be useful for coaches, athletes and sport psychologists. Coaches often ignore the importance of 

relaxation for athletes’ optimal performance (Greenleaf, Gould, & Dieffenbach, 2001). They 

sometimes perceive relaxation as something unacceptable for their athletes, which can contribute to 

an increased prevalence of burnout (Smith, 1999). Unfortunately, burnout dramatically decreases 

the athletes’ potential to reach peak sport performance, and consequently decreases their well-being 

and happiness (Greenleaf et al., 2001).  

The present study showed that athletes at higher skill levels engage in more relaxation 

activities in relation to their performance than athletes at lower skill levels. In addition, these higher 

level athletes were shown to be more mentally tough. While we need to consider that the research 

was correlational, and thus direction of the relationship and mental toughness cannot be determined, 

the results show that the relationship between mental toughness and relaxation exists and thus future 

research must explore this relationship in more detail. If it is the case that relaxation enhances 

athletes’ mental toughness, then deliberate relaxation activities should be systematically 

implemented in athletes’ training schedules. However, it might be that athletes who are more 

mentally tough understand the importance of being relaxed and free of stress and tension better than 

athletes that are less mentally tough, and therefore engage in relaxation more. Nonetheless, it seems 

that relaxation is an important part of an athlete’s life and so should be considered by individuals 

engaged in sport at each level.   

Overall, it is important to reevaluate the framework that was used for the current study. Is it 

really the case that mental toughness and relaxation activities are related or are these two separate 

constructs that seem to be related because they are both incorporated in the life of successful (both 

mentally tough and relaxed) athletes? This question needs to be answered with future research. 

However, it is possible to philosophically elaborate on it at the moment. As previous research shows 

(Golby et al., 2004; Horsburgh et al., 2009), mental toughness is partially inherited and partially 

learned. Therefore, it might be the case that relaxation simply enhances the occurrence of mental 

toughness and enables individuals who were born with the disposition of being mentally tough to 

display this characteristic. However, as previously said, this claim needs to be supported with future 

research.   
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Limitations 

 There are several limitations to the present study worth noting. First, as previously 

mentioned, the direction of the relationships that have been found to be significant cannot be 

determined. The study was correlational as the data were collected using two surveys. All measures 

were self-reports and thus collected data merely reflect the perceptions of athletes, which might not 

necessarily be accurate. Participants could also respond to the survey according to what they think 

is socially desirable. The study could be improved by incorporating diaries and observations that 

would enable researchers to collect more valid data. In addition, triangulation of sources (i.e., 

interviews witch coaches, parents, or trainers) would provide information about athletes’ situation, 

use of relaxation activities, and other factors contributing to mental toughness that would be helpful. 

There was an attempt to balance the three groups according to gender, age, and type of sport. 

Preliminary checks showed that the groups were balanced according to gender and type of sport 

(individual vs. team), however, the college group was significantly younger than recreational and 

professional group. In addition, both team and individual types of sports probably require different 

type characteristics from athletes and thus might “shape” mental toughness differently. Therefore, a 

preliminary check for each sport separately should have been done. In regards to participants’ 

responses to various sections of the Deliberate Relaxation for Sport Survey, several individuals did 

not respond to Part VI of the survey, which concerned engagement in relaxation activities over the 

career. Due to the absence of data, the overall number of participants was reduced and the groups 

were unbalanced, which reduces the power of analyses. Finally, stretching-based relaxation 

activities were reported as the ones used most often by all athletes. It might be the case that athletes 

did not read the survey carefully and reported this activity as a deliberate relaxation activity even 

though they engaged in it for a different purpose (i.e.., stretching to physically warm up before 

practice or competition). In addition, participants were categorized into groups according to their 

current skill level without considering their past sport experience. It might be the case that some 

recreational athletes previously participated in college or professional sports and thus the results 

might be biased.  

 The present study is a good stepping stone for future research as the relationships should be 

examined using a longitudinal experimental design. By doing that, it will be possible to determine 

the direction of the relationships and find out whether the amount of relaxation in which athletes 

engage depends on mental toughness or vice versa. In the future, researchers could examine these 

constructs in young athletes as they may not be biased by previous exposure to relaxation activities. 
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As a consequence, one possible confounding variable (e.g., previous experience or exposure to 

relaxation techniques) would be eliminated and chances for successful intervention would increase.  

 It would be also useful to examine the role of gender, type of sport, and age in this area in 

more detail. In the current study, there was an attempt to control groups in terms of age, gender and 

type of sport. Groups were quite balanced but more detailed studies comparing groups based on 

these characteristics should be conducted. It might be the case, for example, that team athletes are 

less confident as their performance is reflected via the team performance. Therefore, athletes 

engaging in team sports might be less mentally tough than athletes engaging in individual sports. 

The present study did not support this hypothesis. However, different findings might be revealed 

using different methods. Age might also play a big role in relation to relaxation activities. When 

people get older, they usually have more experience that might change their views about the use of 

relaxation techniques. The results of the present study did not support this hypothesis. However, a 

longitudinal study could provide more valid results. Finally, gender might be a factor as well.  

Gender differences might be relevant due to previous research showing that females tend to be more 

prone to stress than males (Goyen & Anschel, 1998). However, males reported being more mentally 

tough in four out of six subscales of mental toughness (challenge, emotional control, life control, 

and confidence in their ability) (Nicholls et al., 2009). Future research is necessary to clarify the 

mechanisms behind these constructs.  

Conclusion 

The present study has provided insight into athletes’ deliberate use of relaxation activities in 

relation to their sport, and the relationship of these activities to mental toughness. These areas of 

sport psychology have not been examined in the past. As such, the present study might serve as a 

stepping stone for future examinations. Having provided evidence that a relationship between 

mental toughness and relaxation activities exists, coaches, athletes, parents, and other people 

involved in sports should keep in mind the well-being of athletes and use the information presented 

here to optimize athletes’ training plans . Sport is an important part of our society and therefore all 

participants want to succeed. However, some coaches and parents may have forgotten that athletes 

may not be able to achieve optimal mental toughness and thus perform at their best, without 

sufficient relaxation. One hopes that this study can open their eyes and help them to realize the 

importance of the overall well-being of their athletes. 
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APPENDIX A 

INFORMED CONSENT FORM 

Informed Consent Form  

Florida State University 

 

Mental Toughness and Deliberate Relaxation Practice:  

The Use of Relaxation Skills in Competitive Athletes 

 

You are invited to participate in a research study of mental toughness and deliberate relaxation in 

relation to competitive sport performance. You were selected as a possible participant because you 

have recently competitively engaged in sports. I ask that you read this form and ask any questions 

you may have before agreeing to participate in the study. 

This study is being conducted by Katerina Kudlackova, a Master’s Student in the Department of 
Educational Psychology and Learning Systems at Florida State University.  

Background Information: 

The purpose of this study is to examine the relationship between the extent of engagement in 

deliberate relaxation activities and athlete’s perception of mental toughness. Previous research 
shows that mental toughness and relaxation might be related, but a more detailed study of this topic 

is needed.  

Procedures: 

If you agree to participate in this study, I will ask you to fill out two questionnaires. One of them is 

designed to measure mental toughness and includes 48 statements that you will be evaluating 

according to whether you agree with them or not. The other one is designed to examine the extent to 

which you engage in relaxation activities for reasons related to you being an athlete. You will need 

up to 40 minutes to complete both questionnaires.  

Risks and benefits of participating in the study: 

Your participation in the study contains extremely minimal risks. Every step is being used to ensure 

that you will not be exposed to any harm or danger. The benefits for participation may include 

increasing your awareness of your engagement in relaxation activities and your own level of mental 

toughness. 

Compensation: 

You will not receive any payment for your participation.  

Confidentiality: 

The data collected for the study will be kept private and confidential to the extent allowed by law. 

You will not be asked to indicate your name or any other identifying information other than sex, 

age, sport you engage in, and your competitive standard. In any sort of report I might publish, I will 

not include any information that will make it possible to identify you as a participant. Research 

records will be stored securely and only researchers will have access to the records.  

Voluntary Nature of the Study: 
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Participation in this study is completely voluntary. Your decision whether or not to participate will 

not affect your current or future relations with the University or the researcher. If you decide to 

participate, you are free to not answer any question or withdraw at any time, without penalty, for 

whatever reason. 

Contacts and Questions: 

The researcher conducting this study is Katerina Kudlackova. You may ask any question you have 

now. If you have a question later, you are encouraged to contact me at (address), or (email). You 

can also contact my research advisor Dr. David Eccles, Learning Systems Institute, FSU at 

telephone number 850-644-5465, or deccles@lsi.fsu.edu. 

If you have any questions or concerns regarding this study and would like to talk to someone other 

than the researcher(s), you are encouraged to contact the FSU IRB at 2010 Levy Street, Research 

Building B, Suite 276, Tallahassee, FL  32306-2742, or 850-644-8633, or by email at 

humansubjects@magnet.fsu.edu. 

You will be given a copy of this information to keep for your records. 

Statement of Consent: 

I have read the above information.  I have asked questions and have received answers.  I consent to 

participate in the study. 

 

_____________________ _________________ 

Signature of Participant                                          Date 

_____________________ _________________ 

Signature of Investigator          Date 

 

mailto:humansubjects@magnet.fsu.edu
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APPENDIX B 

MENTAL TOUGHNESS QUESTIONNAIRE (MTQ 48) 

Please indicate your response to the following items by circling one of the numbers, which have the following meaning; 

 

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree 

 

Please answer these items carefully, thinking about how they relate to your main sport specifically. Do not spend 

too much time on any one item.  

 

ANSWER THE QUESTIONS HONESTLY – 
 

                               Disagree       Agree 

1) I usually find something to motivate me 1 2 3 4 5 

2) I generally feel in control 1 2 3 4 5 

3) I generally feel that I am a worthwhile person  1 2 3 4 5 

4) Challenges usually bring out the best in me 1 2 3 4 5 

5) When working with other people I am usually quite influential 1 2 3 4 5 

6) Unexpected changes to my schedule generally throw me 1 2 3 4 5 

7) I don’t usually give up under pressure 1 2 3 4 5 

8) I am generally confident in my own abilities 1 2 3 4 5 

9) I usually find myself just going through the motions 1 2 3 4 5 

10) At times I expect things to go wrong  1 2 3 4 5 

11) “I just don’t know where to begin” is a feeling I usually have when presented with 
several things to do at once 

1 2 3 4 5 

12) I generally feel that I am in control of what happens in my life 1 2 3 4 5 

13) However bad things are, I usually feel they will work out positively in the end 1 2 3 4 5 

14) I often wish my life was more predictable 1 2 3 4 5 

15) Whenever I try to plan something, unforeseen factors usually seem to wreck it  1 2 3 4 5 

16) I generally look on the bright side of life 1 2 3 4 5 

17) I usually speak my mind when I have something to say  1 2 3 4 5 

18) At times I feel completely useless  1 2 3 4 5 

19) I can generally be relied upon to complete the tasks I am given 1 2 3 4 5 

20) I usually take charge of a situation when I feel it is appropriate 1 2 3 4 5 
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               Disagree           Agree 

21) I generally find it hard to relax 1 2 3 4 5 

22) I am easily distracted from tasks that I am involved with 1 2 3 4 5 

23) I generally cope well with any problems that occur 1 2 3 4 5 

24) I do not usually criticise myself even when things go wrong 1 2 3 4 5 

25) I generally try to give 100% 1 2 3 4 5 

26) When I am upset or annoyed I usually let others know 1 2 3 4 5 

27) I tend to worry about things well before they actually happen 1 2 3 4 5 

28) I often feel intimidated in social gatherings 1 2 3 4 5 

29) When faced with difficulties I usually give up 1 2 3 4 5 

30) I am generally able to react quickly when something unexpected happens 1 2 3 4 5 

31) Even when under considerable pressure I usually remain calm 1 2 3 4 5 

32) If something can go wrong, it usually will 1 2 3 4 5 

33) Things just usually happen to me 1 2 3 4 5 

34) I generally hide my emotion from others 1 2 3 4 5 

35) I usually find it difficult to make a mental effort when I am tired 1 2 3 4 5 

36) When I make mistakes I usually let it worry me for days after 1 2 3 4 5 

37) When I am feeling tired I find it difficult to get going 1 2 3 4 5 

38) I am comfortable telling people what to do 1 2 3 4 5 

39) I can normally sustain high levels of mental effort for long periods 1 2 3 4 5 

40) I usually look forward to changes in my routine 1 2 3 4 5 

41) I feel that what I do tends to make no difference 1 2 3 4 5 

42) I usually find it hard to summon enthusiasm for the tasks I have to do 1 2 3 4 5 

43) If I feel somebody is wrong, I am not afraid to argue with them 1 2 3 4 5 

44) I usually enjoy a challenge 1 2 3 4 5 

45) I can usually control my nervousness 1 2 3 4 5 

46) In discussions, I tend to back-down even when I feel strongly about something 1 2 3 4 5 

47) When I face setbacks I am often unable to persist with my goal 1 2 3 4 5 

48) I can usually adapt myself to challenges that come my way 1 2 3 4 5 
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APPENDIX C 

DELIBERATE RELAXATION FOR SPORT SURVEY  

Created by Katerina Kudlackova, Florida State University. Please do not reproduce without permission. 

 

Introduction 

 

It is often proposed that relaxing and the ability to relax are important for athletes. However, there are few 

studies of athletes’ use of relaxation for reasons related to their sport. Your participation in this study will 

reveal important information about this topic; information that could help future athletes. 

 

By relaxation activities I do not mean “everyday” leisure activities; e.g., watching TV, reading books, taking 

a bath, etc.  

 

What I mean by relaxation activities are “routines”, “techniques”, or “skills” that involve specific thoughts 
(e.g., saying “relax” to yourself) and/or actions (e.g., breathing deeply) that you do for reasons related to 

your sport. These might include: 1) coping with anxiety at competitions, 2) coping with the general 

“everyday” stress related to your sport (e.g., worrying about being selected to play), and 3) promoting 

physical recovery and healing, needed given the physical demands of training and competition. 

 

I am interested here how much you, as an athlete, undertake any relaxation activities for reasons related to 

your sport. If you don’t undertake any such activities, that’s fine; I’ll simply ask you to tell me that you don’t 
undertake any such activities.  

 

Please begin by telling me about you here. Note that you are not asked to provide your name or any other 

identifying information. Therefore, the information you provide is anonymous. 

 

Please fill in the blank or circle the appropriate answer about yourself for the following 4 items. 

 

 

1. Sex (circle one):   Male   Female 

 

2. Age in years: _______________ 

 

3. Main sport (e.g., tennis): ________________________ 

 

4. Competitive standard (circle one): 

 

Recreational   College  National, International, or Professional 

 

 

 

 

Did you provide a response to all 4 items? If so, please turn the page to continue. 
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Part II – How much you engage in types of relaxation activities  

I’d like to find out here how much you engage in relaxation activities for reasons related to your sport. 

To help me find this out, I’d like you to try to “match” any relaxation activities you engage in in relation to your sport 

into one of the 7 “types” of relaxation activity outlined below. In other words, I think these 7 types of relaxation activity 

can capture most relaxation activities athletes might engage in. 

For example, let’s say you deliberately take time after hard practice sessions to lie on your bed with your eyes closed - 

not so as to sleep - but to “slow things down” so that you can mentally “de-stress”. The closest match to this activity in 

the list of activity types below would be a “meditation activity” (which is #6 in the list). 

Now, consider each type of relaxation activity that you deliberately engage in (if any). Then, think which type of 

relaxation activity comes closest to “matching” yours, even if the match is not perfect. 

Also, if one of your activities belongs to more than one type of relaxation activity, choose the one that seems to match 

your activity best. For example, let’s say you deliberately deep breathe, while also doing little stretching, in an attempt 
to reduce unwanted feelings of anxiety immediately before competing. I suggest you consider this a deep breathing 

activity (e.g., #3 in the list) not a stretching activity (e.g., #5 in the list). 

So, please now read about the following 7 types of relaxation activities and think about the best “match” for each of 
your relaxation activities, should you engage in any. 

1. Muscle relaxation activities: This type of relaxation activity involves tensing and then relaxing muscles 

within your body. One specific type of this activity, often taught in relaxation classes, is called progressive 

muscle relaxation (PMR). 

2. Autogenic relaxation activities: This type of activity involves focusing attention on various regions of your 

body while imagining that the region feels heavy and/or warm.  

3. Deep breathing activities: These activities involve paying attention to inhaling and exhaling. During these 

activities, breathing is often purposefully slowed and deepened and the eyes are sometimes closed. 

4. Eastern relaxation activities: These activities, which include for example yoga and Tai chi, involve 

positioning your limbs into specific postures and poses, often in an attempt to increase awareness and control 

over your body and mind. Important: I am not concerned here with eastern relaxation activities you do for 

leisure or warm-up/cool-down for physical activity but rather with eastern relaxation activities done only and 

deliberately to release you from stress and tension related to your sport. 

5. Stretching activities: These activities involve extending your muscles to their full length to relax them. 

Important: I am not concerned here with stretching you do for warm-up/cool-down from physical activity but 

rather with stretching done only and deliberately to release you from stress and tension related to your sport. 

6. Meditation activities: These activities involve attempts to get beyond the “thinking” mind into a deeper state 
of relaxation or awareness. An example includes lying on a bed and trying not to think about anything. 

7. Imagery activities: This type of relaxation activity is usually performed with your eyes closed and involves 

focusing on various images in your mind that evoke feelings of ease or relief. Important: I am not concerned 

here with images you might form that involve rehearsing your skills or strategies of play but rather with 

imagery done only and deliberately to release you from stress and tension related to your sport. 

When you finish giving this some thought, please turn the page to continue. 
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Part II continued - How to provide answers on this survey. 

Throughout the survey, I will ask you to provide answers by clearly circling a printed answer using a pen or pencil. 

Please see the following example: 

 

In this situation, the respondent’s circle shows that, in relation to his or her sport, he/she spends approximately 1-15 

minutes on muscle relaxation activities during a typical training week. 

Throughout the survey, please be assured that there are no right or wrong answers. Simply answer using what you think 

is the most appropriate answer. 

Please turn the page to continue. 

  

Types of 

relaxation 

activities 

Approximate time (in minutes unless indicated otherwise) 

spent on different types of relaxation activities during a current typical training WEEK 

Muscle 

relaxation 

activities 

0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 > 120 
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REMINDER OF TYPES OF RELAXATION ACTIVITY 

1. Muscle relaxation activities: This type of relaxation activity involves tensing and then relaxing muscles 

within your body. One specific type of this activity, often taught in relaxation classes, is called progressive 

muscle relaxation (PMR). 

 

2. Autogenic relaxation activities: This type of activity involves focusing attention on various regions of your 

body while imagining that the region feels heavy and/or warm. 

 

3. Deep breathing activities: These activities involve paying attention to inhaling and exhaling. During these 

activities, breathing is often purposefully slowed and deepened and the eyes are sometimes closed. 

 

4. Eastern relaxation activities: These activities, which include for example yoga and Thai chi, involve 

positioning your limbs into specific postures and poses, often in an attempt to increase awareness and 

control over your body and mind. Important: I am not concerned here with eastern relaxation activities you 

do for leisure or warm-up/cool-down for physical activity but rather with eastern relaxation activities done 

only and deliberately to release you from stress and tension related to your sport. 

 

5. Stretching activities: These activities involve extending your muscles to their full length to relax them. 

Important: I am not concerned here with stretching you do for warm-up/cool-down from physical activity 

but rather with stretching done only and deliberately to release you from stress and tension related to your 

sport. 

 

6. Meditation activities: These activities involve attempts to get beyond the “thinking” mind into a deeper 
state of relaxation or awareness. An example includes lying on a bed and trying not to think about anything. 

 

7. Imagery activities: This type of relaxation activity is usually performed with your eyes closed and 

involves focusing on various images in your mind that evoke feelings of ease or relief. Important: I am 

not concerned here with images you might form that involve rehearsing your skills or strategies of play 

but rather with imagery done only and deliberately to release you from stress and tension related to your 

sport. 
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Part II continued - How much you engage in types of relaxation activities 

 

I will ask you here about the time you spend on each of your relaxation activities (if you engage in any). Remember, 

please consider each type of relaxation activity (if any) that you deliberately engage in for reasons related to your sport 

and then find the best “match” from the list of types of activities.  

Then, please attempt to estimate the time you spend on each relaxation activity in a current typical week of your 

training cycle. 

For example, if you spend 5 minutes before each training session relaxing by “thinking about nothing” in a quiet place 
and you train 5 times per week (e.g., 25 minutes total), you would circle the “16-30” numbers against the “meditation 
activities” type. 

If you also engage in Tai chi for 30 minutes two times a week (e.g., 60 minutes total) to help you relax generally from 

the everyday stressors of being an athlete, you would also circle the “46-60” numbers against the “Eastern relaxation 
activities” type. 

If you do not undertake a particular type of relaxation activity (e.g., deep breathing activities), please circle “0”. 

  

Types of 

relaxation 

activities 

Approximate time in minutes 

spent on different types of relaxation activities during a current typical training WEEK 

Muscle 

relaxation 

activities 

0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Autogenic 

relaxation 

activities 

0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Deep 

breathing 

activities 

0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Eastern 

relaxation 

activities 

0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Stretching 

activities 
0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Meditation 

activities 
0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

Imagery  0 1-15 16-30 31-45 46-60 61-75 76-90 91-105 106-120 >120 

 

Did you circle an answer for each type of activity, even if the answer was a “0”? If not, please do so. Then, turn the 

page to continue. 
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Part III – The relevance to performance, enjoyment, and effort associated with your relaxation activities 

Previously, you told me about how much you do various types of relaxation activities. If you circled a “0” for every 
type, please turn now to Page 25 of this survey. If you indicated that you engage in at least one of the relaxation types, 

please continue here.  

Please answer the following questions related to your relaxation activities in general on a scale from 0 (not at all) to 10 

(highly). Answer each question by circling a number. 

 
 

Did you circle a number to provide an answer for each of the four questions? If not, please do so. When you have done 

this for each question, please turn the page to continue. 

Questions Not at all                          Moderately                                Highly 

To what extent are the relaxation activities 

you engage in relevant to maintaining 

and/or improving your current level of 

sport performance? 

0 1 2 3 4 5 6 7 8 9 10 

To what extent are the relaxation activities 

you engage in relevant to you competing 

effectively? 

0 1 2 3 4 5 6 7 8 9 10 

To what extent are the relaxation activities 

you engage in enjoyable to perform (while 

you are doing them)? 

0 1 2 3 4 5 6 7 8 9 10 

How mentally concentrated are you when 

you undertake the relaxation activities you 

engage in? 

0 1 2 3 4 5 6 7 8 9 10 



60 

 

Part IV (a) – Your engagement in relaxation activities during, and outside of practice and competition 

I am interested here in the extent to which you engage in relaxation activities during practice and competition as well as 

outside of practice and competition. Please answer (by circling an answer) each of the following 3 questions. 

To what extent do you engage in relaxation activities OUTSIDE of practice and competition? 

Never  Rarely Sometimes Often Always 

0 1 2 3 4 

To what extent do you engage in relaxation activities immediately before or during PRACTICE?  

Never Rarely Sometimes Often Always 

0 1 2 3 4 

Did you circle an answer? If not, please do so. When you have circled an answer, please move on to the question below. 

To what extent do you engage in relaxation activities immediately before or during COMPETITION? 

Never  Rarely Sometimes Often Always 

0 1 2 3 4 

Did you circle an answer? If not, please do so. When you have circled an answer, please move on to the question below. 

 

  

 

 

 

Did you circle an answer for each of the 3 questions? If not, please do so. When you have done so, please turn the page to 

continue.



 

 

Part IV (b) – Reasons why you engage in relaxation activities 

The purpose of this section is to find out why you engage in your relaxation activities. Please answer (by circling an 

answer) the following questions.  

Did you circle an answer? If not, please do so. When you have done so, please move on to the next question. 

To what extent do you engage in relaxation activities to cope with the everyday psychological stress associated with 

being an athlete (e.g., stress from the media, your coach, traveling, or the team environment)? 

Never  Rarely Sometimes Often Always 

0 1 2 3 4 

Did you circle an answer? If not, please do so. When you have done so, please move on to the next question. 

To what extent do you engage in relaxation activities to promote physical recovery and healing, needed given the 

physical demands of training and competition? 

Never  Rarely Sometimes Often Always 

0 1 2 3 4 

Did you circle an answer for each of the 3 questions? If not, please do so. When you have done so, please turn the page 

to continue. 

To what extent do you engage in relaxation activities to cope with anxiety at competitive events? 

Never  Rarely Sometimes Often Always 

0 1 2 3 4 
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Part V – How you learned your relaxation activities 

Please indicate the extent to which you agree (by circling an answer) with the following statements about how you 

learned your relaxation activities in general. 

Did you circle an answer for each of the 3 items? If not, please do so before turning the page to continue. 

 

 

 

 

 

How did you learn the relaxation activities you engage in in relation to your sport? 

Items 
Strongly 

disagree 
Disagree Agree 

Strongly 

agree 

I was taught the relaxation activities (e.g., 

from a sport psychologist, coach, other 

athletes, etc.) 

0 1 2 3 

I taught myself the relaxation activities by 

obtaining information about these activities 

(e.g., from a book, the internet, etc.) 

0 1 2 3 

I taught myself the relaxation activities by 

trying out ways to relax on myself and 

seeing what worked 

0 1 2 3 
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Part VI – How much you have engaged in relaxation activities over your athletic career 

I am interested here in how much you have engaged in relaxation activities for reasons related to your sport 

over the years you have been an athlete. I will ask you to estimate how many minutes you spent engaging in such 

activities during a typical training week for every year that you have participated in your sport. 

Using the table provided (an example is provided below; a blank table for you to fill is provided over the page), 

I will ask you first to think of the calendar year when you started participating in your sport. Beginning at that year, I 

will ask you to enter into the table against that year an estimate of how many minutes you spent engaging in 

relaxation activities during a typical training week for that year. Then, I will ask you to do the same for the next year 

of your career, and then every year through to the current year. 

I appreciate that this might be difficult because you started participating in your sport many years ago. So, to 

help you recall time spent engaging in relaxation activities over the years, you might like to use the “significant 
event” column in the table to log significant events that have happened over the years. These events might be sport 

related (e.g., when you competed in major competitions) or they might be unrelated to your sport (e.g., when you 

graduated from high school). You don’t have to enter these events in this column, but you can if you think that they 
will help you recall. 

If there is a year when you estimate you did not engage in any relaxation activities, you will enter “0” against 
that year. If you stopped participating in your sport at some point in your career, you will indicate N/A for all years 

this applies to.   

 

In the example table above, the athlete indicates that she started participating in her sport in 1998 and estimates 

she spent 0 minutes during a typical training week engaged in relaxation activities during that year. By 2008, when 

she began college, she estimates that this figure had risen to 30 minutes and when she began starting for her college 

team this year (e.g., 2010); this figure had risen to 45 minutes.  

Please turn the page to continue.  

Calendar year 
Significant event for that year in relation to your main 

sport 

Estimated number of minutes of engagement 

in relaxation activities in typical training 

week during this year 

These early years have been removed for space reasons 

1997 N/A 0 

1998 Began playing my sport 0 

1999  0 

These middle years have been removed for space reasons 

2008 Freshman year at college 30 

2009  30 

2010 Began starting for college team 45 
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Part VI continued – How much you have engaged in relaxation activities over your athletic career 

Please now follow the instructions below to complete the table. 
 

1. Please now think of the calendar year when you started participating in your sport. 

2. Beginning at this year, please enter against that year an estimate of how many minutes you spent engaging in 

relaxation activities during a typical training week for that year (use the right column of the table). 

3. Then, please do the same for the next year of your career, and then every year through to the current year. 

4. Enter significant events if you think they will help you recall (use the middle column of the table). 

5. If there is a year when you estimate you did not engage in any relaxation activities, enter “0” for that year. 

6. If you stopped participating in your sport at some point in your career, please indicate N/A for all years this 

applies to. 

 

Calendar year 
Significant event for that year in relation to 

your main sport 

Estimated number of minutes of engagement in relaxation 

activities in typical training week during this year 

1985   

1986   

1987   

1988   

1989   

1990   

1991   

1992   

1993   

1994   

1995   

1996   

1997   

1998   

1999   

2000   

2001   

2002   

2003   

2004   

2005   

2006   

2007   

2008   

2009   

2010   
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Part VII – How much you sleep and nap 

Until now, I have asked you about your engagement in relaxation activities for reasons related to your sport. I am 

interested here in the amount of sleep you get at night as well as any time you spend napping. Please answer the 

following questions about your sleep and naps.  

 

The first two questions are about a typical week that does not contain or lead up to any competitions in your sport. 

Please answer each question by checking the appropriate box. 

 

In general, how many hours of sleep do you get each night during a typical week that does NOT contain or lead 

up to any competitions?  

Less than 5 hrs Between 5 and 6 hrs Between 6 and 7 hrs 

Between 7 and 8 hrs Between 8 and 9 hrs More than 9 hrs 

 

In general, how many minutes in total do you spend napping during a typical week that does NOT contain or 

lead up to any competitions? 

(e.g., add up the time for all the naps you would take in that week) 

I do not take naps Between 1 and 30 mins Between 31 and 60 mins 

  Between 61 and 90 mins      Between 91 and 120 mins More than 120 mins 

 

The next two questions are about a typical week that does contain or lead up to any competitions. 

 

In general, how many hours of sleep do you get each night during a typical week that DOES contain or lead up 

to a competition? 

Less than 5 hrs 
Between 5 and 6 hrs Between 6 and 7 hrs 

Between 7 and 8 hrs 
Between 8 and 9 hrs More than 9 hrs 

 

In general, how many minutes in total do you spend napping during a typical week that DOES contain or lead 

up to a competition? 

(e.g., add up the time for all the naps you would take in that week) 

I do not take naps Between 1 and 30 mins Between 31 and 60 mins  

     Between 61 and 90 mins      Between 91 and 120 mins More than 120 mins 

 

 

 



 

 

66 

 

VII continued – Sleeping and napping prior to practice and competition 

Finally, I am interested in the extent to which you attempt to increase your sleep at night and/or nap time during the 

day to make sure you’re fully rested in preparation for practice sessions and also for competitions. Please answer the 

following questions about this issue.  

 
 

 

Did you circle an answer for each of the items above? If not, please do so. 

 
 

 

 

 

 

 

 

 

 

Thank you for completing the survey! 

  

To what extent do you attempt to increase your sleep at night and/or nap time during the day to make sure you’re 
fully rested in preparation for a practice or training session? 

Never  Rarely Sometimes Often Always 

0 1 2 3 
4 

To what extent do you attempt to increase your sleep at night and/or nap time during the day to make sure you’re 
fully rested in preparation for a competition? 

Never  Rarely Sometimes Often 
Always 

0 1 2 3 
4 
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APPENDIX D 

HUMAN SUBJECTS APPROVAL 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 12/7/2010 

 

To: Katerina  Kudlackova 

 

Address:  

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Use of Human Subjects in Research 

Mental Toughness and Deliberate Relaxation Practice: The Use of Relaxation Skills in 

Competitive Athletes 

 

The application that you submitted to this office in regard to the use of human subjects in the 

proposal referenced above have been reviewed by the Secretary, the Chair, and two 

members of the Human Subjects Committee. Your project is determined to be Expedited 

per 45 CFR § 46.110(7) and has been approved by an expedited review process. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to 

potential risk and benefit. This approval does not replace any departmental or other 

approvals, which may be required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice.  Only the stamped version of the consent form 

may be used in recruiting research subjects. 

 

If the project has not been completed by 12/5/2011 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to 

your expiration date; however, it is your responsibility as the Principal Investigator to 

timely request renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol.  A 

protocol change/amendment form is required to be submitted for approval by the 

Committee.  In addition, federal regulations require that the Principal Investigator 
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promptly report, in writing any unanticipated problems or adverse events involving risks 

to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects 

involving human subjects in the department, and should review protocols as often as 

needed to insure that the project is being conducted in compliance with our institution 

and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

 

Cc: David  Eccles, Advisor 

HSC No. 2010.5240 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM (for change in research protocol) 

 

Date: 1/25/2011 

 

To: Katerina Kudlackova 

 

Address:  

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Use of Human Subjects in Research (Approval for Change in Protocol) 

Project entitled: Mental Toughness and Deliberate Relaxation Practice: The Use of Relaxation 

Skills in Competitive Athletes 

 

The form that you submitted to this office in regard to the requested change/amendment to your 

research protocol for the above-referenced project has been reviewed and approved. 

 

If the project has not been completed by 12/5/2011, you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to 

your expiration date; however, it is your responsibility as the Principal Investigator to 

timely request renewal of your approval from the Committee. 

 

By copy of this memorandum, the chairman of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects 

involving human subjects in the department, and should review protocols as often as 

needed to insure that the project is being conducted in compliance with our institution 

and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

 

Cc: David Eccles, Advisor 

HSC No. 2011.5812 
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