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ABSTRACT 

The aim of the present study was to further the conceptual understanding of exertion-pain 

anxiety. Specifically, the purposes were to induce exertion-pain anxiety, evaluate the effect of 

wait times on exertion-pain anxiety, and investigate the mechanisms of exertion-pain anxiety 

through the lens of Lazarus’ cognitive-motivational-relational (CMR) theory (1991). Eighty-one 

college students (40 females, 41 males) were recruited to participate in the study. As a catalyst 

for exertion-pain, participants assigned to the experimental condition were exposed to a modified 

Wingate Test on two occasions that were separated by either 15 or 30 minutes depending upon 

condition assignment. Control participants engaged in a moderate cycle ride. MANOVA 

analyses revealed significant differences among the experimental and control conditions on pain 

expectations, anxiety, and pain rumination. Significant differences were not revealed between 

wait time conditions. Results revealed that anxiety scores increased for participants in the 

experimental condition from time one to time two. These findings support the notion that anxiety 

can be induced by exposure to a pain-inducing exercise task. In testing the three components of 

Lazarus’ CMR theory, results indicated that pain expectations and self-efficacy, were predictors 

of anxiety prior to the first task. Pain expectations were the only significant predictor of anxiety 

prior to the second task. Coping was not a significant predictor at either time. Overall, it appears 

that exertion-pain anxiety may not be fully explained using Lazarus’ model. Discussion concerns 

the utility of implementing socially based models or theories to explain responses that are 

physically based.  

 

 



 

 

1 

 

CHAPTER I  

INTRODUCTION 

Exertion is experienced in many athletic and exercise endeavors. Although exertion is 

often deemed essential for performance improvements in exertive tasks, it is often associated 

with feelings of discomfort or pain (Guyot, 1991; Kinsman & Weiser, 1976; Kress & Statler, 

2007; Pandolf, 1982; Tenenbaum, Fogarty, Stewart et al., 1999; Weiser & Stamper, 1977). For 

example, Kress and Statler (2007) suggest that in addition to emotional pain, and injury-related 

pain, athletes also experience injury-free pain resulting from extended effort expenditure. For the 

purposes of this review the focus is upon injury-free pain.  

Injury-free pain can be a byproduct of factors such as lactate build up, dehydration, 

muscular exhaustion, and glycogen depletion (Brooks, Fahey, & White, 1996), and is typically 

associated with aversive symptoms (Guyot, 1991, Kinsman & Weiser, 1976; Tenenbaum et al., 

1999). Within the sport and exercise literature, this injury-free form of pain has been labeled in 

several ways including exertion-related pain (Thompson, Eklund, Tenenbaum & Roehrig, 2008), 

discomfort (Tenenbaum et al., 1999), and exertion-pain (Kress & Statler, 2007). Despite the 

terminological variations, research findings have consistently indicated that athletes do, in fact, 

experience the injury-free form of pain, especially athletes involved in endurance events. 

Throughout this review, the construct will be referred to as exertion-pain.  

Although it is clear that exertion-pain is experienced by athletes, there has been little 

investigation into the psychological and behavioral implications of exposure to such pain. This 

limited evidence, however, indicates that the motivational and emotional consequences of pain 

are extremely salient to the exertion-pain experience, thus it is important to understand these 

consequences (Tenenbaum et al., 1999). One such emotional consequence is anxiety. Given the 

extensive investigation into pain-related anxiety within the medical realm (Bishop, Holm, 

Borowiak & Wilson, 2001; McCraken et al., 1994; McNeil, Au, Zvolensky et al., 2001, 

McCracken et al., 1993), it is surprising that there has been limited investigation of pain-related 

anxiety within the sporting realm. The term pain-related anxiety refers to ―the summation of the 

cognitive, overt behavioral and physiological responses customarily labeled as anxiety, shown in 

response to pain or pain-related stimuli‖ (McCraken & Gross, 1998, p. 180). As many athletic 

events can entail exertion-pain, athletes’ expectations of such pain may elicit anxiety prior to 
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performance. In support, Thompson et al. (2008) found that expectations of pain were related to 

the experience of precompetitive state anxiety in a sample of NCAA athletes. 

Outside of sport, pain-related anxiety has been associated with several negative 

consequences. Numerous studies have indicated that anxiety increases ratings of perceived pain 

intensity (Al Absi & Rokke, 1991; Cornwall & Donderi, 1988; Weisenberg, Aviram, Wolf, & 

Raphaeli, 1984). Thus, anxiety about pain can intensify the actual pain experience. Considering 

the potential negative effects of pain-related anxiety, it is important to further our understanding 

of the phenomena and its implications. Accordingly, Lazarus’ (1991) cognitive-motivational-

relational (CMR) theory of emotion was used as the theoretical framework to conceptualize pain-

related anxiety. Lazarus suggests that emotion is generated through a transactional process 

between the individual and his or her environment. Lazarus contends that there is an appraisal 

process in which individuals engage in both a primary and secondary appraisal. The primary 

appraisal can be described as a judgment of the personal impact of the situation (e.g., what is at 

stake for me?). The secondary appraisal concerns potential options for coping with the situation 

(e.g., do I have the resources to handle this situation?). Finally, once the situation is appraised, 

coping mechanisms are employed.  

There are two predominant forms of coping proposed by Lazarus: problem focused 

coping (PFC) and emotion focused coping (EFC). PFC refers to the cognitive and/or behavioral 

efforts to reduce, or eliminate, threat by changing the person-environment relationship. EFC 

involves the use of cognitive and/or behavioral strategies to decrease emotional distress and 

increase psychological well-being. Endler and Parker (1990) suggested a third dimension of 

coping in which individuals disengage themselves from the situation and from the active pursuit 

of achieving desirable outcomes.  Hammermeister and Burton (2004) found that a combination 

of all three components (i.e., primary and secondary appraisal and coping) provides the best 

explanation for competitive anxiety (somatic and cognitive) in endurance athletes. 

Hammermeister and Burton, however, did not investigate exertion-pain anxiety through the 

CMR model.  

Although some may enjoy exertion-pain, for most, the experience is aversive. Thus, it is 

likely that individuals will develop negative cognitions regarding the experience, and will view 

the situation as threatening. If the athlete perceives an inability to cope with the experience of 
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pain, anxiety may ensue. The use of coping mechanisms, such as attention focus and avoidance 

strategies, may work to alleviate anxiety by manipulating the person-environment interaction. 

While the existing literature on appraisal processes and coping responses to exertion-pain and 

their relation to anxiety is scant, Lazarus’ model appears to have good potential to serve as a 

basis to begin investigation into the exertion-pain anxiety phenomena.  

The purpose of the present study is to examine the concept of exertion-pain anxiety 

within the Lazarus’ (1991) CMR framework. Athletes are often placed in environments where 

they are forced to confront pain or discomfort. At times, the expectations of exertion-pain are 

met with anxiety. It is, therefore, important to understand the process behind the experience as 

well as the mechanisms employed to reduce anxiety responses. With that in mind, literature 

concerning the exertion, exertion-pain and pain expectations is first discussed. Next, research 

regarding pain-related anxiety and exertion-pain anxiety is examined. Exertion-pain is then 

discussed through the lens of Lazarus’ (1991) CMR framework. Lastly, the behavioral 

consequences of exertion-pain anxiety are considered. 
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CHAPTER II 

LITERATURE REVIEW 

Exertion 

Exertion is a necessary component in most sporting endeavors. In sport, exertion is often 

a key element for the success of an athlete (Kress & Statler, 2007). While some sports require 

episodic bouts of exertion, others require continued effort which culminates in maximal exertion 

and fatigue. To perform at full potential, extreme exertion is necessary in many athletic events. 

For instance, maximal exertion is often required by individuals who compete in contests of speed 

(e.g., biking, swimming, running).  

Surprisingly, it has only been within the past few decades that the concept of exertion has 

received significant attention in the sport psychology literature (Noble & Noble, 1998). Most of 

the extant literature focuses on the concept of perceived exertion (Pincivero, Lephart, Moyna, 

Karunakara, & Robertson, 1999; Pincivero & Gear, 2000; Robertson & Noble, 1997). Perceived 

exertion not only includes the physiological process of the experience (e.g., sweating, perspiring, 

heart pounding, leg aches, tremors, leg twitching, tiredness, cardiopulmonary symptoms), but 

also the psychological processes (e.g., task aversion, mental toughness, task-completion 

thoughts, disorientation, and anxiety) (Tenenbaum, 2001). The term perceived exertion 

encompasses the subjective intensity of effort, strain, discomfort and or fatigue experienced 

during exercise and is defined as ―the act of detecting and interpreting sensations arising from 

the body during physical exercise‖ (Noble & Robertson, 1996, p. 4). 

Exertion-Pain 

According to the commonly accepted definition, pain is an unpleasant experience 

associated with actual or potential tissue damage. Exertion experiences certainly have the 

potential to cause tissue damage (McKune, Smith, Semple & Wadee, 2005). For example, 

intense exertion is generally followed by delayed onset muscle soreness and is indicative of 

tissue damage (Armstrong, 1984). Additionally, during high intensity exercise, or prolonged 

exercise, there is evidence of lactate buildup, depletions of muscle glycogen, insufficient blood 

flow to working muscles, and dehydration (Brooks, Fahey, & White, 1996). The occurrence of 

these bodily responses poses the potential for tissue damage and at times is associated with 

actual tissue injury. Accordingly, exertion and exercise have the potential to produce pain 
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symptoms.  

Borg (1998) and Tenenbaum et al. (1999), however, were both hesitant to refer to 

exertional symptoms as pain. Their primary concern was that individuals were more likely to 

describe symptoms of exertion as discomfort rather than pain. Both, nevertheless, agreed that 

pain was experienced in association with heavy exertion. Although Borg (1998) believed that 

pain during exercise was typically indicative of an underlying injury, he asserted that some 

healthy individuals would experience pain during exertion only when the activity is ―extreme, 

peculiar, or repetitive‖ (p. vi). Tenenbaum, on the other hand, suggested that discomfort merges 

with pain during the later stages of exercise. Hard physical demands cause enough discomfort 

that cognitive strategies are longer able to mediate the sensations and individuals feel pain. 

Therefore, he believed that at lower intensities discomfort may be experienced, while at higher 

intensities sensations of pain are experienced.   

Overall, it appears that individuals are not likely to describe symptoms as pain until the 

latter stages of exercise where physiological changes are more pronounced. However, even 

during earlier stages of exercise the symptoms experienced can reasonably be defined as pain, 

albeit mild. As such, exertion-pain is defined as unpleasant sensations experienced while 

performing at submaximal or maximal levels of effort and incorporates the range of symptoms 

from discomfort/mild pain to extreme pain. 

Pain Expectations 

Although it is clear that exertion-pain is experienced by athletes, there has been little 

investigation into the psychological and behavioral implications of exposure to such pain. This 

limited evidence, however, indicates that the motivational and emotional consequences of pain 

are extremely salient to the exertion-pain experience, thus it is important to understand these 

consequences (Tenenbaum et al., 1999). One factor that has received a great deal of attention 

outside of the sports realm is the expectation of pain. Pain expectations are influenced by past 

experiences, memories, prior knowledge, and are considered to work as protective mechanisms 

in that they enable humans to adjust themselves in order to evoke appropriate behavioral 

responses (Cioffi, 1991).  

Previous exposure to a pain stimulus has been shown to influence expectations about the 

level of pain posed by the stimulus. For example, multiparous women, those who have had more 
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than one child, had higher and more accurate expectations of labor pain as compared to 

primiparous women who were expecting their first child (Lally, Murtagh, Macphail, & Thomson, 

2008). In regards to exertion-pain, Thompson, Eklund, Tenenbaum, & Roehrig (2008) found that 

a group of NCAA athletes had expectations of pain prior to engagement in an athletic endeavor. 

It can be deduced that their previous experience with the sport or activity influenced their 

expectations of the task at hand. Buman, Brewer, Cornelius, Van Raalte, and Petitpas (2008a) 

also found that individuals who had previous experience with ―hitting the wall‖ were more likely 

to have expectations of hitting the wall than those with no experience of ―hitting the wall.‖  

Thus, it is likely that exposure to a novel exertion-pain experience will influence pain 

expectations. 

Influence of Pain Expectations on Pain 

Past experience and expectations of future experiences have been shown to influence the 

actual experience of pain (Fields, 2000; Price, 1999; Wager, 2005). In fact, it has been shown 

that expectations incongruent with actual sensory information ―can dramatically alter the sensory 

experience‖ (Koyama, McHaffie, Laurienti, & Coghill, 2005, p. 12950). Although expectations 

have been associated with increased pain, the findings concerning the ability of expectations to 

cause pain are equivocal.  

Two theoretical approaches have been used to examine the relationship between 

expectancies and pain: stimulus driven approaches and a psychosocial perspectives or 

expectancy approaches. These theories differ with regards to how individuals evaluate external 

information. Within the stimulus-driven approach, it is suggested that the experience of pain 

from a nociceptive stimulus will always cause pain regardless of individual expectancies. That is, 

physical symptoms can always be traced to a particular physical base. Individuals have a high 

capacity to learn, and as their expectancies are not congruent with reality, the individual will 

manage their expectancies to fix any dissonance. Research by Crombez, Vervaet, Baeyans, 

Lysens, and Eelen (1996) supported this notion indicating that pain expectancies did not generate 

increases in the experience of pain; however, expectancies were found to be related to an 

increased fear of reinjury and the urge to avoid potentially pain inducing situations. Pain 

expectancies were modified while the pain experience remained constant. Recent research, on 

the other hand, has been more supportive of the psychosocial theories. 
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The crux of the psychosocial theories is the influence of the social environment in the 

labeling and interpretation of somatic experiences. Via top-down processing, expectations or 

schemas of pain will work to manipulate incoming information and, thus, influence the 

experience of pain. Research outside of the sport realm has given evidence for the cognitive 

mediation of pain as a result of pain expectations (Kirsch, 1997; Koyama et al., 2005). 

Expectations of exertion-pain, however, have received minor attention in the sport and exercise 

literature. Within this research, expectations of pain have been associated with several negative 

responses including increased RPE and increased pain response to exercise. Dannecker, Price, 

O’Connor and Robinson (2007) found that the expectation of muscle pain after an eccentric 

strength test accounted for 55% and 52% of the variance in actual pain intensity and 

unpleasantness, respectively.  

Additionally, anticipations or expectancies about task duration have been associated with 

changes in RPE and attentional focus (Baden, Warwick-Evans, & Lakomy, 2004; Baden, 

McLean, Noakes, & St. Clair Gibson, 2005; Rejeski & Ribisl, 1980). Baden et al. (2004) found 

that when given knowledge of task duration, individuals tend to adjust their ratings of exertion 

accordingly. That is, individuals rate their fatigue level or RPE as a function of distance or time 

from completion (Baden, Warwick-Evans, Lakomy, 2004). It has been suggested that individuals 

delay exertion-pain by suppressing their perceptions of exertion. This process is referred to as 

teleoanticipation. Teleoanticipation is defined as a subconscious process in which exercisers 

work back from the end point of exercise to regulate metabolic rate and exertion throughout 

exercise (Ulmer, 1996). This process helps individuals maintain pace and determine intensity, as 

well as lower perceptions of exertion.  

While examining the concept of teleoanticipation, Baden et al. (2004) conducted a study 

in which participants were placed in either a short or a long duration task. Both groups were 

asked to give ratings of RPE and attention at the same point during the exercise. Individuals who 

engaged in the longer duration task reported lower ratings of effort expenditure as well as more 

dissociative thoughts as compared to those in the shorter duration task. These findings, however, 

were not substantiated by physiological measures. Thus, it appears that some underlying 

psychological factor is involved. It was concluded that participants used dissociation strategies to 

pace themselves and to maintain lower RPE’s.  
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In subsequent research (Baden et al., 2005), participants engaged in three trials: (1) 

participants were told to run for 20 minute and were stopped at the 20 minute mark, (2) 

participants were told to run for 10 minutes but at the 10 minute mark were asked to run for 10 

minutes further, and (3) participants were unaware of the amount of time and ran for 20 minutes. 

Despite no observed changes in physiological indices, participants in the second trial indicated 

significant increases in RPE at the 10 to 11 minute stages of exercise as compared to the other 

two groups. Baden et al. (2005) suggested that these results indicate that RPE is not merely a 

measure of physical exertion, but also encompasses an affective component which is mediated 

by our expectations. 

Recently, Buman et al. (2008a) found that expectations of ―hitting the wall‖ were related 

to the actual experience of hitting the wall during a marathon race. Reports of prerace 

expectation of hitting the wall were associated with increased risk for hitting the wall during the 

race. Buman et al. (2008a) suggest that it is likely that the expectations about hitting the wall 

influence the way in which symptoms during the marathon were attended to and interpreted. In 

subsequent research, Bunam, Brewer, and Cornelius (2009), found that expectations of hitting 

the wall were the highest predictor for ―hitting the wall‖ during marathon running. 

Pain-Related Anxiety and Exertion-Pain Anxiety 

Expectations of pain have been consistently related to anxiety (Crombez et al., 1996; 

McCracken, Gross, Sorg, & Edmonds, 1993; Thompson et al., 2008). When an individual has an 

expectation of pain, views this pain as a threat, and feels he or she does not have the resources to 

cope with the pain, anxiety may ensue. Although pain-related anxiety has received little attention 

in the sporting realm, there has been a good deal of research conducted on this relationship in 

non-sport related domains. It is commonly held throughout scientific literature that pain can be a 

source of anxiety (McCraken, Zayfert, & Gross, 1994). Most often studied in medical research, 

pain-related anxiety is apparent in numerous facets of life (Bishop, Holm, Borowiak & Wilson, 

2001; McCraken et al., 1994; McNeil, Au, Zvolensky et al. 2001, McCracken et al., 1993). The 

term pain-related anxiety refers to ―the summation of the cognitive, overt behavioral and 

physiological responses customarily labeled as anxiety, shown in response to pain or pain-related 

stimuli‖ (McCraken & Gross, 1998, p. 180).  
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The pain-related anxiety response consists of psychophysiological (e.g., increased muscle 

activity), motivational (e.g., avoidance behaviors), and cognitive (e.g., memories brought forth, 

catastrophizing thoughts) processes (Asmundson, Vlaeyen & Crombez, 2004; Leeuw, Groosens, 

Linton et al., 2007). First, expectations and attention shifts cause individuals to become aware of 

the evidence of pain-related stimuli. These expectations are cued by memories of past encounters 

with pain. Next, the body’s autonomic response is initiated and, if necessary, the fight or flight 

mechanism is employed. Lastly, the individual’s motivation to avoid a painful situation, or to 

protect against further exposure to pain, increases (Asmundson et al., 2004). Given the extensive 

investigation into pain-related anxiety within the medical realm (Bishop et al., 2001; McCraken 

et al., 1994; McNeil et al., 2001, McCracken et al., 1993), it is surprising that there has been 

limited investigation of pain-related anxiety within the sporting realm. 

To my knowledge only two known studies have examined the concept of pain-related 

anxiety in terms of exertion-pain. One study, which identified an association between pain and 

anxiety, was conducted by Hammermeister and Burton (2001). They examined ―extreme‖ 

endurance athletes in an attempt to further the scope of competitive anxiety literature. The 

primary purpose of their research was to examine the utility of Lazarus’ stress model to identify 

sources of anxiety in endurance athletes (e.g., tri-athletes, distance runners and cyclists). In terms 

of perceived threat to competitive goals, Hammermeister and Burton (2001) indicated three 

broad factors: environmental threat, race performance, and race strategy. Pain due to fatigue, or 

lactate buildup, was cited as an item under the race strategy subscale. Although this item 

displayed similar mean scores to other items on the test, the alpha reliability of the subscale was 

low (α = .61).  

More recently, Thompson et al. (2008) found moderate positive correlations between 

pain expectations and competitive state anxiety in a study conducted on NCAA athletes. Their 

results indicated that athletes with high expectations of pain tended to report higher levels of 

state anxiety, and that the relationship was particularly strong in regards to cognitive anxiety. 

These results are in accord with the previous literature, suggesting that the experience of pain is 

related to anxiety (Bishop et al., 2001; McCraken et al., 1993). This study was the first to look 

specifically at expectations of exertion-pain and their affect on anxiety. Given the inevitability of 
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exertion-pain in many sporting events (e.g., track and field, swimming, cycling) and exercise 

settings, pain-related anxiety may afflict many individuals.  

Outside of sport, pain-related anxiety has been associated with several negative 

consequences. Numerous studies have indicated that anxiety increases ratings of perceived pain 

intensity (Al Absi & Rokke, 1991; Cornwall & Donderi, 1988; Weisenberg, Aviram, Wolf, & 

Raphaeli, 1984). Thus, anxiety about pain can intensify the actual pain experience. One potential 

explanation as to why pain-related anxiety leads to increases in pain perceptions is attentional 

focus. Pain anxiety is often associated with pain vigilance (Dehghani, Sharpe & Nicholas, 2004), 

catastrophizing (Vancleef & Peters, 2006), and allocation of attention to the object of threat 

(Eysenck, 1988). In fact, empirical studies have also indicated that pain-related anxiety can serve 

to divert attention towards pain and, thereby, increase the experience of pain (Crombez et al., 

1996; Eccleston, Crombez, Aldrich, & Stannard, 1997).  

Cognitive-Motivational-Relational Theory 

Considering the potential negative effects of pain-related anxiety, it is important to 

further our understanding of the phenomena and its implications. Accordingly, Lazarus’ (1991) 

cognitive-motivational-relational (CMR) theory of emotion is used as the theoretical framework 

to conceptualize pain-related anxiety. Lazarus’ (1991) cognitive-motivational-relational theory 

(CMR) has been increasingly utilized as a conceptual framework for studying the antecedents 

and coping strategies associated with competitive stress in sport (Hammermeister & Burton, 

2001; Hammermeister & Burton, 2004). Exertion-pain anxiety, however, has not been 

empirically examined through this particular framework. Although Lazarus’ model is not 

typically implemented to explain affective responses generated from interoceptive stimuli, or 

stimuli emanating from within the body, the assumption was that the CMR framework would 

provide a sufficient explanation of exertion-pain anxiety. This assumption was based upon the 

increasing use of Lazarus’ model within the sporting realm, and in particular among sports that 

entail exertion pain (i.e., endurance events). 

Within the CMR theory it is posited that stress is a consequence of a complex appraisal 

process resulting from the interaction between an individual and his or her environment. That is, 

stress is not a consequence of the mere environment, but rather it is a consequence of an 

individual’s appraisal of the relationship between environmental demands and capabilities to 
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meet those demands. The CMR theory consists of three fundamental components: primary 

appraisal, secondary appraisal, and coping.  

The primary appraisal involves the process of making judgments concerning the potential 

impact of an interaction on physical and psychological welfare. The situation is judged with 

respect to its relevance to goal commitments, self-beliefs, and values, as well as with situational 

intentions (Nicholls & Polman, 2007). The secondary appraisal, which typically occurs in 

temporal succession to the primary appraisal, involves the cognitive evaluation of the ability to 

cope with, or handle, the perceived threat. Coping, however, does not occur within the secondary 

appraisal. Hammermeister and Burton (2004) suggested that each component of the secondary 

appraisal is related to perceived control over the ability to reduce or eliminate the source of 

threat.  

Primary and secondary appraisals work together to produce a threat appraisal. If a person 

perceives a situation as threatening to his or her personal well being (i.e., primary appraisal), and 

views his or her resources as inadequate in dealing with the demands (i.e., secondary appraisal), 

the situation is viewed as threatening and anxiety may occur. Accordingly, the appraisal process 

should be viewed as a combination of both the primary and secondary appraisals.  

Coping is the final component within the CMR theory. It is the process of executing the 

cognitive and behavioral responses for dealing with the appraised threat. Lazarus and Folkman 

(1984) described coping as the ―constantly changing cognitive and behavioral efforts to manage 

specific external and/or internal demands that are appraised as taxing or exceeding the resources 

of the person‖ (p. 141). Lazarus proposes two forms of coping: problem-focused coping (PFC) 

and emotion-focused coping (EFC). PFC refers to the cognitive and/or behavioral efforts to 

reduce or eliminate threat by changing the person-environment relationship. EFC involves the 

use of cognitive and/or behavioral strategies to decrease emotional distress and increase 

psychological well-being. The goal of EFC is to modify our emotional experience by changing 

the ways in which we attend to or interpret situations. PFC is used more frequently when 

perceptions of control are high, whereas EFC is used when perceptions of control are low 

(Manetto & McPherson, 1996). Lazarus suggests, however, that both coping strategies should be 

adopted when situations are appraised as threatening.  
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Recent research has indicated a third coping strategy: avoidance coping (Endler & 

Parker, 1990). This form of coping consists of avoiding stressful situations by engaging in 

alternative activities or cognitions. Avoidance coping can manifest itself through person-oriented 

strategies as well as task-oriented strategies. For example, an individual can avoid a situation by 

seeking social support, or by engaging in an alternative task (Endler & Parker, 1990). Endler and 

Parker (1990) suggested that avoidance-oriented coping could be broken down into two 

subcategories distraction and social diversion. Thus, attention diversion can also be considered 

an avoidance coping strategy.  

 Hammermeister and Burton (2004) found that a combination of all three components 

(i.e., primary appraisal, secondary appraisal, and coping) provides the best explanation for 

competitive anxiety (somatic and cognitive) in endurance athletes. It appears, then, that Lazarus’ 

model provides a sufficient framework for examining the potential threat of exertion-pain 

anxiety among individuals. Accordingly, a model has been set forth to explain the process 

involved in exertion-pain anxiety (see Figure 1).  

 
 

 

Figure 1. CMR based model for exertion-pain anxiety 
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Primary Appraisal 

According to Lazarus’ (1991) CMR model, the primary appraisal involves judgments 

concerning the level of threat posed by a particular situation. Engagement in both maximal and 

submaximal exertion often results in exertion-pain. As a result, individuals may expect pain prior 

to engagement in such exertive tasks (Guyot, 1991). This form of muscular pain and exhaustion 

has even been quoted as being the essence of sport (Loland, Skirstad, & Waddington, 2006). 

Although exertion-pain is often viewed as essential in some competitive environments, it is also 

viewed as unpleasant, unenjoyable, and threatening to performance (Bale, 2006). In support, 

Hammermeister and Burton (2001) found that endurance athletes viewed pain due to fatigue or 

lactate build up as a perceived threat to their competitive goals. Thus, there is evidence to 

suggest that exertion-pain is a potential threat, not only in terms of aversive sensations associated 

with physiological changes, but also in terms of performance capabilities.  

Although exertion-pain is typically viewed as aversive, for some exertion-pain is 

enjoyable. In fact, endurance racing has even been likened to a form of masochism (Bale, 2006). 

Some athletes claim to enjoy the tension and agony associated with endurance training (Bale, 

2006). In addition, there is evidence that the production of physical hormones produced during 

exertion may also elicit positive experiences associated with exertion-pain. Endorphins, which 

are released during intense exertion, are believed to contribute to the pleasure experienced while 

distance running or training (Bale, 2006, Noble & Robertson, 1996). While, there are some 

individuals who enjoy exertion-pain sensations and do not view pain as a threat, many athletes 

only view pain as pleasurable after their thoughts and feelings about pain are subjected to 

cognitive reframing or positive reinterpretation (Bale, 2006).  

Secondary Appraisal 

 According to Hammermeister and Burton (2004) the secondary appraisal involves 

perceptions of control in reducing or eliminating sources of threat. Perceived control is the belief 

that an individual has a course of action that influences the aversive nature of an event or task 

(Thompson, 1981). Self-efficacy, on the other hand, refers to the confidence the individual has 

that the course of action will actually influence the event or task (Litt, 1988). Thus, self-efficacy 

is highly related to perceptions of control. In terms of pain expectancies and pain experiences, 
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perceptions of control over pain can be manifested as self-efficacy for task completion, as well as 

self-efficacy for pain tolerance. As such, self-efficacy literature is reviewed. 

Self-Efficacy. Bandura (1997) defined self-efficacy as ―beliefs in one’s capabilities to 

organize and execute the courses of action required to produce given attainments‖ (p. 3). Self-

efficacy has been noted to affect an athlete’s engagement choices, effort level, perseverance, and 

is also associated with increased likelihood to set challenging goals (Bandura, 1977; Bandura & 

Jourden, 1991).  

Self-efficacy has been identified as a mediator for pain perceptions. Research findings 

consistently indicate that self-efficacy is negatively correlated with ratings of perceived exertion 

and pain ratings during maximal and submaximal exercise (McCauley & Courneya, 1992; Motl, 

Gliottoni, & Scott, 2007; Motl, Konopack, Hu, & McAuley, 2006; Pender, Bar-Or, Wilk, & 

Mitchell, 2002; Rudolph & McAuley, 1996). For instance, Tenenbaum, Hall, Calcagnini et al. 

(2001) studied the influence of self-efficacy on ratings of perceived exertion while testing 

participants using a hand grip task and a running bout. They confirmed that both perceived 

dispositional and task-specific self-efficacy are reflective of exertion tolerance and discomfort 

during both forms of exercise (i.e. strength and endurance).  

Self-efficacy has also been related to coping behaviors. Higher levels of self-efficacy 

relative to coping are associated with the ability to organize oneself to minimize pain and 

discomfort (Motl et al., 2006). Indeed, high self-efficacy is related to the activation of coping 

strategies, persistent coping with pain, and a reduction in arousal eliciting anticipations 

(Bandura, O’Leary, Taylor, Gauthier, & Gossard, 1987). Physical self-efficacy and coping self-

efficacy have also been shown to be influential in mediating the experience of pain throughout 

physical tasks.  

Coping efficacy influences the experience of pain as it is associated with increased 

perceived control over managing and tolerating pain, reduced pain expectations, and diverted 

attentional focus (Bandura et al., 1987). In support, research conducted on patients with chronic 

headache pain has also indicated a relationship between self-efficacy and coping. French, 

Holroyd, Pinell, et al. (2000) found that increased self-efficacy was associated with positive 

coping strategies to manage and prevent headache pain. Conversely, low perceptions of control 
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over headache pain have been related to intensified pain and disability (Martin, Holroyd & 

Penzien, 1990). 

Research findings also revealed that perceptions of control are related to a decrease in 

pre-event anxiety (Litt, 1988). Self-efficacy acts as a mediating variable interacting with 

perceptions of control to produce outcomes in stressful situations (Litt, 1988). It is likely, then, 

that high degrees of pain-related self-efficacy are related to decrements in anxiety as they tend to 

be related to decreases in perceived pain. In support, high self-efficacy appears to be associated 

with decreased anxiety, as it has been shown to moderate the relationship between headache 

frequency and perceptions of stress (Marlow, 1998). Additionally, subsequent research 

examining the meditational effects of self-efficacy indicated that self-efficacy was related to pain 

catastrophizing, a construct that is highly related to the experience of anxiety (Shelby, Somers, 

Keefe et al., 2008).  

Although there is not a great deal of literature on self-efficacy and pain-related anxiety, 

there appears to be a connection between the two constructs. In athletics, self-efficacy has been 

shown to be beneficial in the reduction of competitive anxiety (Allen & Greenlees, 2005; Lan & 

Gill, 1984). Due to the lack of literature on pain-related anxiety in sport, there is not much 

support within the current literature for any effects of self-efficacy although there appears to be a 

relationship between the variables. As such, future investigation is necessary.   

Coping 

The use of coping mechanisms, such as attention focus and avoidance strategies, may 

work to alleviate anxiety by manipulating the person-environment interaction. While the existing 

literature on the relationship between anxiety, exertion-pain appraisal processes, and coping 

responses has been scant, Lazarus’ theory appears to have good potential to serve as a basis to 

begin investigation into the exertion-pain anxiety phenomena. If primary and secondary 

appraisals result in the experience of anxiety, an individual engages in certain coping strategies 

to deal with the potential threat. According to Lazarus (1991), PFC strategies are implemented in 

order to eliminate or reduce the amount of pain experienced during the exertive task. EFC 

strategies may be implemented to modify the emotional experience without manipulating any 

changes to the level of pain. Endler and Parker (1990) suggested a third dimension of coping in 

which individuals disengage themselves from the situation and from the active pursuit of 
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achieving desirable outcomes. Avoidance coping involves both withdrawal from participation, as 

well as cognitive disengagement. 

Hammermeister and Burton (2001) examined the coping strategies used by endurance 

athletes and found that endurance athletes commonly employ 12 types of coping strategies. 

Among these strategies, six were emotion-focused (i.e., emotional social support, religion, 

humor, venting emotions, positive reinterpretation and growth, and dissociation), and six were 

problem-focused (i.e., planning, instrumental social support, suppression of competing activities, 

confidence development, active coping, and association). The use of these coping strategies was 

further supported in additional research by Hammermeister and Burton (2004).  

As the research on these strategies is in its infancy, the focus is placed upon three specific 

forms of coping, which have received attention within the literature. First, positive 

reinterpretation or mental reframing, an emotion focused strategy in which individuals 

reinterpret pain sensations to reduce emotional distress, is examined. Next, attentional strategies 

are examined. Research within the sport realm indicates two primary attentional strategies used 

in coping with pain: association and dissociation (Morgan & Pollock, 1977). Association is 

generally referred to as a problem-focused strategy in which individuals attend to pain sensations 

and actively pursue actions to reduce or eliminate the pain (e.g., reducing pace, managing form) 

(Hammermeister & Burton, 2001; 2004). Dissociation, when used to cognitively disengage from 

the pain experience in order to avoid pain sensations, is typically viewed as an avoidance 

strategy (Ayers, Sandler, West, & Roosa, 1996; Endler & Parker, 1990). Individuals who cope 

using dissociation or cognitive distraction momentarily focus on alternative stimuli in order to 

avoid feeling pain sensations. This strategy of cognitive avoidance has been referred to as partial 

avoidance (Altshuler & Ruble, 1989). Although there is a distinction between association and 

dissociation in terms of their coping mechanism (i.e., problem-focused and avoidance coping), 

literature on both attentional strategies is explained jointly. Lastly, the avoidance coping strategy 

of withdrawal is reviewed. 

Mental Reframing/Positive Reinterpretation. As a method of coping with exertion-pain, 

athletes often positively reframe their thoughts about the pain experience. For example, the 

Olympic world record holder for the mile and 1500 meter run, likened his pain to a religious 

experience in which the pain had a purifying quality, and was suffered much like that of giving a 
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confession (Phillips & Hicks, 2000). Buman, Omli, Giacobbi, and Brewer (2008b) found that 

when marathon runners experienced ―hitting the wall‖ they were more likely to engage in mental 

reframing techniques as a method of coping with the pain. In fact, runners engaged in mental 

reframing techniques to a greater degree than either associative or dissociative strategies while 

―hitting the wall‖. Further, both experience and performance levels were related to differential 

patterns in coping strategy usage. More experienced and higher-performing athletes used 

cognitive strategies as a method to enhance performance. Conversely, less experienced and lower 

performing runners engaged in cognitive strategies to attenuate discomfort or pain and increase 

self-perception.  

Another commonly used approach to reframing thoughts about pain is to associate pain 

sensations with improvements in physicality and/or performance. Exertion-pain is a result of 

extended effort expenditure, and is often associated with improvements in performance and 

fitness levels. Accordingly, pain is often viewed as integral for success in both sport and 

exercise. Researchers often refer to this experience as ―positive pain‖ (Guyot, 1991; Howe, 

2004). For some, exertion-pain conveys ―intoxicating contentment‖ in that personal limits are 

explored, and the athlete can go beyond his or her normal self, and begin the process of self-

enhancement (Bale, 2006, p. 122). During training, pain can be viewed as a sign that muscles are 

strengthening and that improvements will abound. Accordingly, pain during exercise can be 

viewed as satisfying and enjoyable (Bale, 2006, Lazarus, 1991).  

Likewise, running until complete exhaustion can produce positive emotions regarding a 

target that has been reached. Athletes can view exertion-pain as necessary experience in the 

attainment of a particular goal. For example, if an athlete views his or her exertion-pain to be 

associated with the realization of a goal or the attainment of a personal record, pain may be 

viewed positively (Lazarus and Smith, 1988). Conversely, if an individual is feeling pain and is 

struggling to finish a race or contest, pain is often appraised negatively (Lazarus & Smith, 1988). 

Although there is not a great deal of research concerning the positive reinterpretation of pain 

with regards to running or exertive tasks, it does appear that athletes reframe their thoughts in 

order to deal with pain.  

Attentional Strategies. Attention has been widely studied in the sport psychology 

literature. To better understand the attention dichotomy, literature pertaining to attention in the 
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exercise setting is reviewed. In 1977, Morgan and Pollock differentiated two attentional styles; 

dissociative and associative. Dissociation, an externally oriented process, involves focusing on 

the environment or daydreaming. Dissociation directs the focus of attention outward and away 

from the bodily sensations. Association, on the other hand, is an internally oriented process, 

which involves focusing on bodily sensations (Morgan & Pollock, 1977). Association typically 

refers to internal thoughts about bodily sensations. Within some research, however, association is 

more broadly defined to encompass both physical symptoms as well as performance factors (e.g., 

tactical concerns) (Masters & Lambert, 1989). Caution must be taken when reviewing attention 

literature to distinguish between the findings.  

In their study on elite runners, Morgan and Pollock found that elite runners reported 

utilizing an associative attention strategy while racing. During the race, the elite runners paid 

attention to their bodily sensations, consistently monitoring how they felt during the race. As 

such, it was deduced that elite athletes use associative strategies to monitor themselves and 

adjust their effort accordingly. Although elite endurance athletes typically engage in associative 

strategies, they do not associate exclusively. Many elite athletes engage in dissociative strategies 

while training (Morgan & Pollock, 1977).  

Subsequent research has indicated a relationship between associative attention strategies 

and rate of perceived exertion (RPE) (Fillingim & Fine, 1986; Pennebaker & Lightner, 1980; 

Schomer, 1986). Schomer (1986) found that runners who utilized an associative attention style 

were more likely to report high levels of perceived exertion. Furthermore, he noted that an 

increase in intensity was also related to an increase in associative attention patterns. Associative 

attention styles have been associated with several negative consequences including increased 

perceptions of fatigue and increased levels of boredom (Fillingim & Fine, 1986; Pennebaker & 

Lightner, 1980). However, research on the relationship between attentional strategy usage and 

perceived exertion have been equivocal with many studies reporting positive consequences of 

association.  

One theory that offers an explanation of the relationship between perception of exertion 

and attentional focus is Rejeski’s (1985) theory of information processing, which he derived 

from Leventhal and Everhart’s (1979) parallel processing model. The model suggests that 

sensory and emotional information are pre-consciously processed in parallel, but during 
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conscious processing only a certain amount of information is processed at a time. Assuming each 

individual only has a limited attentional capacity, Rejeski (1985), purported that dissociative 

strategies fill the limited capacity and as a result, sensations of fatigue are not processed. He also 

suggested that the type of attention strategy used is directly related to the intensity of the 

exercise. High intensity exercise would result in associative strategies, whereas low intensity 

exercise would result in dissociative strategies. Rejeski (1985) also suggested that the influence 

of cognitive variables is only prominent at submaximal intensity levels. When maximal intensity 

is approaching, sensory cues will dominate the individual’s perception and he or she will have to 

attend to his or her bodily sensations (i.e., associate).  

Tenenbaum’s effort-related model (2001) further built upon Rejeski’s (1985) work. 

Tenenbaum suggests that there are three mediating external factors involved in the perception of 

effort: physical load and duration of the work; the environmental conditions; and task 

characteristics (i.e., the specific requirements of a task). Tenenbaum’s effort-related model 

suggests that attention can be easily shifted from internal to external during low intensity tasks. 

When exercise intensity is high, however, shifts in attention are not voluntary and the focus 

remains internal. Accordingly, under conditions of high intensity, the effectiveness of 

dissociative strategies is limited as the distractive capabilities of dissociation are no longer viable 

(Tenenbaum, 2001). Moreover, dissociation may even lead to increased perceptions of exertion 

during high intensity (Razon, Basevich, Land, Thompson & Tenenbaum, 2009). 

Individuals often use attentional strategies as a method of tolerating exertion-pain. 

Whether they dissociate, to distract, or associate, to focus on bodily cues, each focus is 

implemented in order to reduce the amount of pain experienced during exertion. Although there 

is some debate as to which strategy is most effective in reducing pain experiences, it is clear that 

individuals alter their attentional focus, at times, in order to cope with or tolerate exertion-pain 

experiences. 

Recent research is supportive of the contention that at submaximal levels, individuals use 

attention to manage RPE and to cope with feelings of pain or discomfort during an exertive task. 

Sensory distraction (i.e., music or visual distraction) has been shown to be effective in reducing 

perceptions of exertion at low to moderate intensities (Razon et al., 2009; Huthcinson & 

Tenenbaum 2007). In addition, Baden, McLean, Noakes and St. Clair Gibson (2005) conducted a 
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study in which participants believed they were in a 10-minute trial, but were asked to continue 

exercise for 10 extra minutes, RPE increased at the 10 to 11-minute stage of exercise despite no 

observed changes in physiological indices. Although significant results were not found with 

regard to attentional focus, the data suggest a trend in attentional patterns. Individuals had a 

sharp increase in associative thoughts during the 10-11 minutes phase, which was followed by a 

decrease in the use of associative strategies in minutes 11-14. These findings appear to suggest 

that participants tried to ―reset’ their thoughts in order to deal with the increased task duration. 

Thus, it appears that athletes use attentional focus as a method of coping with exertion. 

Individuals often use attentional strategies as a method of tolerating exertion-pain. 

Whether they dissociate to distract, or associate to focus on bodily cues, each focus is 

implemented in order to reduce the amount of pain experienced during exertion. Although there 

is some debate as to which strategy is most effective in reducing pain experiences, it is clear that 

individuals alter their attentional focus, at times, in order to cope with or tolerate exertion-pain 

experiences. 

Avoidance/Withdrawal. Avoidance is one method that is often used in coping with pain 

and the related anxiety response. The concept of fear-avoidance was first used in the context of 

pain by Lethem, Slade, Troup, and Bentley (1983). Research has consistently indicated that 

expectations of pain are associated with a fear response and an urge to avoid pain experiences 

(Crombez et al., 1996). With regard to pain, avoidance behaviors are often triggered by 

memories or expectations that pain will increase following participation in a particular act 

(Phillips, 1987; Pfingsten, Leibing, Harter et al., 2001). Individuals will, thus, avoid 

circumstances in which they believe pain will ensue thereby eliminating the potential for pain. 

Vlaeyen and Linton (2000) proposed a cognitive behavioral model of pain that is now 

referred to as the fear-avoidance model. This model proposes that the way in which pain is 

perceived and interpreted may lead to two diverging pathways. When pain is viewed as non-

threatening, individuals tend to persist and do not engage in avoidance or escape behaviors 

(Leeuw et al., 2007). Individuals who fear, or are anxious about, the pain experience, however, 

are likely to avoid situations in which pain may be experienced (Vlaeyen & Linton, 2000). As 

the fear of pain increases, engagement in avoidance behaviors increases in order to decrease the 

likelihood of exacerbating the pain or re-experiencing the pain sensations. Avoidance, thus, is 
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determined by a combination of the preference to minimize pain and the thoughts and beliefs that 

re-exposure will produce further pain (Asmundson, Norton, & Norton, 1999). The thoughts are 

then reinforced by the avoidance behavior, and ultimately will lead to decreased self-efficacy, 

increased expectations of pain, and further avoidance. Accordingly, avoidance behavior and pain 

can be ―conceptualized as a self-defeating cycle between cognition and behavior‖ (Asmundson et 

al., 1999, p. 100). It is a cycle in which pain is feared, avoidance behaviors are engaged in, and 

hypervigilance is promoted, thus resulting in increased attention to potential threats.  

Although avoidance can be beneficial in terms of eliminating the potential for pain, 

avoidance is also related to a variety of negative behaviors. Avoidance behaviors may manifest 

as subpar performance (Leeuw et al., 2007). Indeed, pain-related anxiety has been associated 

with decreased activities of daily living (Waddell, Newton, Henderson, Somerville, & Main, 

1993), low activity levels (McCraken, Spertus, Janeck, Sinclair, & Wetzel, 1999), decreased 

performance on a behavioral task (Pfingsten et al., 2001; Vlaeyen & Linton, 2000), decreased 

speed in a walking task (Al-Obaidi , Al-Zoabi, Al-Shuwaie, Al-Zaabie & Nelson, 2003), and 

diminished performance on a weight lifting task (Geisser, Haig, & Theisen, 2000). Avoidance 

coping strategies are also typically associated with increased pain and anxiety, and with slower 

recovery rates in chronic pain patients (McCracken, Eccleston, & Bell, 2005). The use of 

avoidance as a coping mechanism can potentially be detrimental to an individual.   

Despite the minimal investigation into pain-related anxiety and avoidance behaviors in 

exercise and sport settings, there is evidence to suggest that exposure to high levels of exertion, 

and/or exertion-pain is related to such avoidance behaviors. High intensity tasks, which are 

associated with increased RPE, are generally associated with negative affect and reduced 

motivation to persist in the activity (Ekkekakis & Petruzello, 1999; Epstein, Koeske & Wing, 

1984; Lee, Jensen, Oberman et al., 1996; Sallis, Haskell, Fortmann et al., 1986). Accordingly, 

high levels of perceived exertion can potentially be viewed as a psychological barrier to physical 

activity participation.  

These results give support for the assumption that expectations for pain are related to 

avoidance behaviors in terms of physical activity. If expectations are indicative of avoidance 

behaviors, given the association between pain expectations and anxiety (Crombez et al., 1996; 

McCracken et al., 1993; Thompson et al., 2008), it is logical to assume that exertion-pain anxiety 
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will also be associated with such avoidance behaviors. In sport, however, avoidance is not 

always a possible behavioral response. As mentioned, avoidance behaviors can manifest as 

subpar performance (Leeuw et al., 2007). It is possible that athletes who cannot avoid the activity 

will likely have decreased motivation, which may result in the delivery of subpar performances. 

Athletes may consciously, or even subconsciously, decrease effort while practicing or 

competing. Decrements in training will likely produce decrements in performance, and potentiate 

pain experiences, as athletes are not adequately trained. Accordingly, further research into the 

avoidance behaviors of athletes and exercisers is necessary as its effects on performance and 

psychological well being are apparent. 

Behavioral Consequences: Pain Vigilance and Pain Catastrophizing 

One behavioral consequence of pain-related anxiety is pain catastrophizing. Pain 

catastrophizing refers to the process of dwelling on ―extreme‖ negative consequences (Leeuw et 

al., 2007). Catastrophizing is an important cognitive component of the fear experience and is 

thought to be the key impetus in the perpetuation of the pain experience as well as in increases in 

fear/anxiety responses (Leeuw et al., 2007). Catastrophizing of the pain experience results in 

increases in both pain and disability (Boersma & Linton, 2005). It has been associated with 

several negative outcomes including: pain disability (Peters, Vlaeyen, & Weber, 2005), 

intensified pain (Arntz & Classens, 2004), inability to continue physical activity (Sullivan, 

Rodgers, Wilson, et al., 2002), and pain-related fear (Leeuw et al., 2007). One key component of 

pain catastrophizing is pain rumination, or the preoccupation with thoughts about pain (Leeuw et 

al., 2007).  

Individuals who are anxious about the pain experience tend to focus their thoughts on 

pain, and often times have catastrophic thoughts about potential pain inducing experiences. 

Rumination is not only a consequence of pain-related anxiety, but it also perpetuates pain-related 

anxiety as it serves to increase anxiety responses related to pain (Leeuw et al., 2007). Research 

conducted on preoperative patients has suggested that waiting time, which provides the 

opportunity for ruminating, worrying and fearing the surgery, may increase perceptions of 

anxiety (Cooke, Chaboyer, Schluter & Hiratos, 2005). Accordingly, it seems probable that 

individuals who have long periods of wait between exposure to exertive or pain-inducing 

exercise tasks are likely to suffer from increased anxiety as they are provided the time to 
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ruminate on the experience. Although there has been minimal research in the area there appears 

to be some evidence for the relationship between wait time and anxiety in terms of pain anxiety. 

Another consequence of pain-related anxiety is increased attendance to, or 

hypervigilance, for pain cues. Anxiety is believed to influence perception by changing attention 

focus (Warbrick, Sheffield, & Nowen, 2006), and is typically associated with pain vigilance 

(Dehghani, Sharpe & Nicholas, 2004), catastrophizing (Vancleef & Peters, 2006), and allocation 

of attention to the object of threat (Eysenck, 1988). Pain catastrophizing has also been associated 

with increased attentional allocation towards pain (Van Damme, Crombez, & Eccleston, 2004). 

In fact, research has indicated that pain-related anxiety and catastrophizing likely result in the 

inability to disengage from a pain stimulus, and result in increased pain perception (Van Damme 

et al., 2004). Indeed, it was found that low catastrophizers were better able to disengage their 

attention from pain stimuli as compared to high catastrophizers.  

Given that internal association is generally associated with negative experiences during 

physical effort expenditure, it is likely that pain-related anxiety causes greater distress during 

physical activity, as it serves to divert attention to the pain stimuli. Although hypervigilence to 

pain symptoms may be beneficial during the highest intensity exercise, throughout the task, 

excessive attention to pain cues will likely result in distress.  

Summary 

Although literature concerning exertion-pain anxiety is limited, it appears that the 

expectation of exertion-pain has the potential to evoke anxiety responses. Competitive stress 

responses have been conceptualized through Lazurus’ (1991) CMR theory throughout the sport 

and exercise literature; however, exertion-pain anxiety has not been described as a consequence 

of the transactional appraisal model. While some view exertion-pain as pleasurable, it is most 

often viewed as aversive. Accordingly, athletes who engage in activities laden with exertion-pain 

potential may appraise this pain as a threat. Self-efficacy for pain tolerance appears to be related 

to perceptions of control over the experience of pain. As such, self-efficacy is vital to the 

secondary appraisal and subsequent coping use. 

Research has also suggested that individuals engage in coping strategies to manage 

exertion-pain when pain is appraised as threatening (Hammermiester & Burton, 2004). Athletes 

who engage in activities that require exertion-pain typically engage in EFC and/or avoidance 
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coping. EFC is used to eliminate or reduce the emotional manifestations of threat. The EFC 

strategies commonly used by athletes include positive re-interpretation or reframing and 

attentional focus (Hammermiester & Burton, 2004). Avoidance coping involves avoiding 

threatening situations by engaging in alternative activities (Endler & Parker, 1990). Lastly, 

research concerning the potential negative consequences of pain-related anxiety was examined. 

Pain-related anxiety has been associated with increased pain catastrophizing, pain rumination, 

pain vigilance and the increased experience of pain.  

Overall, the application of Lazarus’ model appears to provide a suitable framework for 

examining exertion-pain anxiety. The findings within this literature review suggest that there are 

multiple areas in which the study of exertion-pain anxiety is lacking. For example, there is little 

examination into the associations between exertion-pain anxiety and coping strategies, pain 

vigilance, and reported pain experiences. Further research in such areas will greatly enhance our 

understanding of the phenomenon. 

Hypotheses 

The following hypotheses were developed for the present study:  

Experimental Hypotheses 

1. Exposure to a pain-inducing exercise task will lead to increased anxiety and pain 

expectations for subsequent exposure to the pain-inducing exercise task whereas 

exposure to a non pain-inducing exercise task will not lead to increased anxiety for 

subsequent exposure to the same exercise task. 

2. Higher levels of anxiety will be reported prior to exposure to a second pain-inducing 

exercise task by participants having a 30 minute waiting period between bouts as 

compared to participants having a 15 minute waiting period between pain-inducing 

exercise bouts. Levels of anxiety will not differ as a function of waiting period for 

individuals exposed to a non-pain inducing exercise task. 

3. The relationship between wait time and anxiety level will be mediated by the amount of 

rumination about the pain experience. 

Secondary Hypotheses 

4. Pain expectations will be predictive of anxiety. 
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5. Self-efficacy scores will be predictive of anxiety. 

6. Degree of coping will be predictive of anxiety. 

7. Anxiety and pain expectations will predict pain ratings. 

8. Anxiety will predict pain rumination. 
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CHAPTER III 
 

METHOD 
 

In the present study, the extent to which exposure to a novel, pain inducing protocol 

increased exertion-pain anxiety for participation in such a task was examined. The influence of 

time interval (i.e., 15 minute or 45 minute) between two tasks on anxiety levels was also 

investigated. Additionally, the relationship between anxiety and pain expectations, self-efficacy, 

and coping was examined. Investigative efforts were also made to determine the relationship 

between pain expectations, anxiety, and pain ratings. Lastly, the relationship between pain 

rumination and anxiety was examined. 

Participants 

Male (n = 41) and female (n = 40) participants with little to no previous experience with a 

cycle maximal exercise test were recruited. Based upon these values, and a large effect size, 

approximately 76 participants was needed for the present study. Thus, the sample of 81 

participants was sufficient. Participants’ ages ranged from 18-42, (M = 23.11, SD = 5.05). 

Participants were mildly active college students who participated in exercise or sporting 

activities an average of slightly above 2 times a week (M = 2.12, SD = 1.09) and had a mean 

BMI of 24.03 (SD = 4.52).  Female participants who were not in the follicular menstrual phase 

(i.e., four to ten days after the first day of menstruation) were also excluded from participation in 

the study as they are at risk for greater sensitivity to pain (Fillingim & Ness, 2000).  

Instruments 

Nine questionnaires were employed to obtain data in this investigation including: a 

demographic information questionnaire, a health history form, the Verbal Pain Rating Scale, the 

Verbal Pain Rating Scale for Expectations (VRS-E), the Short-form of the state scale of State 

Trait Anxiety Inventory-Y Form (S-STAI-6), the Task Specific Self-Efficacy Scale (TSSES), the 

Pain Catastrophizing Scale (PCS), and the Coping Inventory (COPE). 

Demographic Information Questionnaire (Appendix B) 

This form includes questions pertaining to participants’ age, gender, and fitness level. 

Health History Form (Appendix C) 
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The health history form assesses aspects of personal health history and risk factors for 

chronic diseases to ensure safety during exercise testing. This form is a standard screening tool 

that has been used in a variety of investigations at FSU including Razon, Basevitch, Land, 

Thompson, and Tenenbaum (2009). Participants who are considered to be at risk, or who present 

medical contraindications to exercise will be excluded from the study. Female participants are 

also asked questions regarding their menstrual cycle as this may have an influence on their pain 

ratings. 

Verbal Rating Scale (VRS)  

The VRS was used to assess pain expectations prior to engaging in the task (VRS-E, 

Appendix E). Ratings were obtained verbally from participants using a visual analog rating scale. 

The scale ranges from 0 (Not at all painful) to 10 (Extremely painful) with additional labels on 3 

(Somewhat painful), 5 (Moderately painful), and 7 (Very painful). For the assessment of pain 

expectations, participants are asked to indicate how painful they expect the task to be. A diagram 

of the scale is placed in front of the participant to facilitate rating. Concurrent validity has been 

supported with the VRS displaying positive correlations with two established pain-rating scales 

(i.e., the Visual Analog Scale and Numeric Rating Scale) (Lara-Munoz, De Leon, Feinstein, 

Puente & Wells, 2004). 

State Trait Anxiety Inventory, Short form state scale (S-STAI-6; Marteau & Bekker, 1992; 

Appendix F)  

The S-STAI-6 is a six-item shortened version of Spielberger’s (1983) STAI – Form Y 

state anxiety subscale. The S-STAI-6 addresses how the participant feels ―right now, at this 

moment‖. For example, participants are asked to indicate to what extent they ―feel tense‖ or 

―calm‖. Participants rate their anxiety on a four point Likert-type scale ranging from 1 (Not at 

All) to 4 (Very much So). Some of the questions relate to the absence of anxiety, and are thus 

reverse-scored. Obtained scores are multiplied by 20/6 to yield a score range of 20 to 80 

(Marteau & Bekker, 1992). Alpha reliability coefficients of the S-STAI-6 of .82 has been 

reported in various research studies (Marteau & Bekker, 1992; Michie, Dormandy, & Marteau, 

2002). Validity for the S-STAI-6 was demonstrated by positive correlations with both the 20 and 

14 item versions of the STAI (Marteau & Bekker, 1992). 
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Task Specific Self-Efficacy Scale (TSSES; Jackson, Iezzi, Gunderson, Nagasaka, & Fritch, 2002; 

Appendix G)  

The TSSES consists of four-items, which measure self-efficacy expectations on coping 

with a cold pressor test. The questions were modified to assess expectations pertaining to 

participation in a maximal exercise task. The items are rated on a five-point Likert-type scale 

ranging from 0 (Not at All) to 4 (Very Much So). Participants are asked to assess their degree of 

certainty that they will be able to control the pain associated with the task, cope well during the 

task, perform the experimental task successfully, and not be able to manage the pain related to 

the task (reverse-scored). TSSE internal consistency has been reported in previous research with 

alpha coefficients of .81 and .85 (Jackson et al, 2002; Jackson et al., 2005). No validity 

information was provided for the TSSE. 

Pain Catastrophizing Scale (PCS; Sullivan, Bishop, & Pivick, 1995; Appendix H) 

The PCS is a 13 item Likert-scale used for assessing pain catastrophizing in clinical and 

nonclinical populations. Items are rated on a 5-point scale ranging from: 0 (Not at all) to 4 (All 

the time). Participants are asked to indicate the degree to which they have certain feelings such as 

―I have been thinking about pain all this time.” The scale consists of three subscales: 

Rumination, Magnification, and Helplessness. For the purposes of the present study only the 

rumination scale will be used. Cronbach alpha values were reported for the total scale (α = .87) 

and each subscale (i.e., Rumination, α =.87; Magnification, α = .60; Helplessness, α =.79). 

Convergent validity for the PCS has been established in a subsequent investigation by moderate 

correlations with scores on self-report measures of anxiety and negative affectivity (Osman, 

Barrios, Kopper, Hauptmann, Jones, O’Neill, 1997).  

COPE Inventory (COPE; Carver, Scheier, & Weintraub, 1989; Appendix I)  

A modified version of the COPE assesses the utilization of coping strategies during a 

pain inducing exercise task.  The original COPE has 60 items which consist of five emotion-

focused coping subscales, five problem-focused coping subscales, three maladaptive-coping 

strategy subscales, and two exploratory scales. For the purposes of the present study, some 

subscales were not retained and certain items were modified in order to better reflect the coping 

strategies of the task at hand. The modifications followed a similar strategy to that used in the 

creation of Hammermeister and Burton’s (2001) coping with endurance sport inventory (CESQ) 
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in which the COPE was modified to assess the coping strategies of endurance athletes (for more 

details see Hammermeister & Burton, 2001). The final scale used in the present study consists of 

25 items comprising 7 subscales and has a Likert-type response set ranging from 1 (Didn’t do at 

all) to 4 (Did a lot). The questionnaire includes: two emotion-focused subscales (i.e., positive 

reinterpretation/growth (k = 4), dissociation (k = 3)), three problem-focused subscales (i.e., 

planning (k = 4), active coping (k = 4), association (k =3)), and two avoidance coping subscales 

(i.e., mental disengagement (k = 3), behavioral disengagement (k = 4)). Participants are asked to 

identify how often they utilized certain coping strategies throughout the exercise task. Sample 

strategies include, “I daydreamed about things other than the task” and “I admitted to myself 

that I couldn’t deal with the pain and quit trying.” The COPE is commonly used in sport coping 

research. Within this research it has been identified as a reliable and valid measure (e.g. Crocker 

& Graham, 1995; Hoar, 1999).  

Physiological Indices 

Heart rate was monitored at 30-second intervals throughout the experiment. This was 

done to ensure exercise intensity was sufficient and for safety purposes. Measurements were 

taken using a Polar HR Monitor (Polar Electro, Finland) which was strapped around each 

participant’s chest. Heart ratings were viewed via output on the linked wristwatch. Pedal 

revolutions per 30-sceond interval were also recorded. 

Design 

The present study consisted of a between subjects repeated measures experimental 

factorial design. There were two levels of pain inducement (i.e., experimental and control) and 

two wait-time levels (i.e., 15 and 30 minute) between repeated exposures to the task. Participants 

engaged in two installments of their assigned exercise task (i.e., Experimental Wingate test or 

control moderate cycle ride) with an allotted wait-time (i.e., 15 or 30 minute) between each task. 

A schematic design of the procedure is presented below (see Figure 2). 
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Figure 2. Schematic of Procedural Design 

 

 

Experimental Conditions 

As a catalyst for exertion-pain, participants assigned to the experimental condition were 

exposed to a modified Wingate Test (Petelin, von Duvillard & Knowles, 1997) on two occasions 

that were separated by either 15 or 30 minutes depending upon condition assignment. The 

Wingate test typically consists of a 30 second maximal sprint against steady resistance (Bar-Or, 

1987). The modified Wingate test used in the present study lasted 120 seconds. Participants rode 

on a Monark cycle with a load plate. Participants warmed up for a two-minute period using a 

self-selected cadence. At the beginning of the performance test, each participant cycled at 60 rpm 
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against zero workload for five seconds until the resistance was increased to each participant’s 

specified load (i.e., .050 kg.kg-1.BW). Once the resistance was increased, the participant 

immediately began pedaling at maximal effort for the following 120 seconds. After the test was 

completed, the participant continued pedaling for a recovery period of two minutes. Participants 

were required to stay seated during the entire test. 

Control Conditions 

Participants assigned to the control condition underwent the same procedure as 

participants in the experimental condition with one exception. Instead of participating in the 

Wingate test, the control participants rode the Monark cycle at a moderate pace on two occasions 

that were separated by either 15 or 30 minutes depending upon condition assignment. The 

participants rode for six minutes as the total time for participation in the Wingate test including 

warm up and cool down periods was six minutes. Participants exercised at a moderate heart rate 

(i.e., 50% of age adjusted maximal heart rate). This task was intended to be easy and non 

exertion-pain inducing. 

Procedure 

Participants were solicited via individual professors of a southeastern university, who 

directed students to e-mail the investigator for participation in the study. Students were also 

solicited via flyers posted in various buildings around the university campus. A raffle with 

monetary incentive (i.e., $100 prize) was implemented to encourage participation in the study. 

Once individuals made contact with the investigator and agreed to participate, an appointment 

was made for participation in the study. Participants were made aware that testing required them 

to participate in two cycle maximal exercise tasks over an hour period. They were also informed 

that they should be well hydrated and should not eat for at least two hours before the test. 

Upon arrival at the lab for testing, participants filled out an informed consent document 

(Appendix A), and were assigned to groups based upon stratified random assignment. 

Assignment was stratified to obtain an equal number of male and female participants in each 

group as well as groups with proportionate body mass index (BMI). Random assignment was 

conducted by creating four lists: 1.) Male/Over BMI; 2.) Male/Under BMI; 3.) Female/Over 

BMI;  4.) Female/Under BMI).Within each of these list random number generation was used to 

ensure that each list contain equal numbers of participants from both experimental conditions 
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and wait time groups. There were a total of four possible experimental conditions (i.e., 

Experimental/15 minute wait; Experimental /30 minute wait; Control/15 minute wait; & 

Control/30 minute wait). As participants entered the testing lab their BMI was computed. Based 

upon their gender and BMI they were assigned to the condition listed under their corresponding 

Gender/BMI list. (Note: Due to participants’ unpreparedness and a mistake in the sampling grid, 

there were significantly less participants in the 30 minute pain condition. As a result, seven 

participants were tested in the 30 minute pain condition after initial data had been collected. 

Participants then filled out a demographic questionnaire, a health history form, and had 

the protocol described to them. Next, participants gave a pain expectation rating, filled out the S-

STAI-6, the TSSES and were fitted with a heart rate monitor. Once the surveys were completed, 

participants in the experimental and control conditions began their respective exercise protocols. 

During the task, the experimenter recorded revolutions and heart rate at 30-second intervals for 

each participant. Both a male and female investigator were present at all times to control for 

response bias. 

Immediately after participants completed their protocol, they filled out the COPE, and 

gave an overall pain rating (VRS). Participants then waited, depending on time condition, for 15 

or 30 minutes until they were called for the second administration of the Wingate test or control 

test. During the wait period, participants were instructed to sit quietly and were not allowed to 

engage in any outside activity. Directly prior to their participation in the second protocol, 

participants gave a pain expectation rating, and then filled out the S-STAI-6, the TSSES, and the 

PCS. Once the surveys were completed, participants began their second Wingate test or control 

test. Again, during the task, the experimenter recorded revolutions and heart rate at 30-second 

intervals for each participant. After completion, participants gave an overall pain-rating (VRS), 

filled out the COPE and were debriefed on the purpose of the study.  

Statistical Analysis 

Descriptive statistics consist of mean scores and standard deviations for each of the 

measures (i.e., VRS-E, S-STAI-6, TSSES, PCS, COPE, and VRS).  

The experimental hypotheses analyses consisted of two repeated measures (RM) 

multivariate analysis of variance (MANOVA). One was employed to assess the differences 

between pre and post protocol levels of anxiety, and pain expectation levels. The second was 
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conducted to examine the effect of wait time on anxiety scores. Significance was accepted at 

p≤0.05. 

In order to test the meditational effect of pain rumination on the relationship between 

wait time and anxiety, the product of coefficients strategy using the SPSS macro for 

bootstrapping was implemented (Preacher & Hayes, 2008). In testing this potential mediation 

only participants within the pain condition were analyzed, as wait time should not have any 

effect on participants in the control condition with regards to anxiety.  Bootstrapping involves 

repeatedly sampling from the data set. It derives estimates of the indirect effect of the 

independent variable (wait time) on the dependent variable (time two anxiety) through the 

mediating variable (time two pain rumination). By repeating this process multiple times, an 

approximation of the sampling distribution of the product term of the independent variable on the 

mediating variable (a path) and the mediating variable on the dependant variable (b path) is 

created and used to construct confidence intervals for the indirect effect (ab). Bootstrapping does 

not examine individual paths in the mediation model but, rather, focuses on the distribution of 

the product approach (Preacher & Hayes, 2008). This approach has been evidenced to perform 

better than the Sobel test as it tends to better control for Type-1 errors (MacKinnon, Lockwood, 

&Williams, 2004). Preacher and Hayes (2008) developed a macro for SPSS to conduct this 

mediation analysis.  From this test, total and specific indirect effects can be ascertained by using 

the product-of-coefficients approach and by bootstrapping confidence intervals. The specific 

macro can be downloaded at www.quantpsy.org. 

Hypotheses four, five and six were tested with a hierarchical linear regression with pain 

expectations, self-efficacy, and coping strategies entered into different blocks. Lastly, the final 

two hypotheses were tested using linear regressions.  
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CHAPTER IV 

RESULTS 

Manipulation Check 

In order to ensure that groups did not differ with regards to BMI a 2 (pain task condition, 

no-pain task condition) by 2 (15 minute wait, 30 minute wait) ANOVA was conducted. Results 

revealed nonsignificant main effects for both task condition, F(3,75) = .02, p = .91, ηp
2 = .001, 

and wait condition, F(3,75) = .63, p = .41, ηp
2 = .01. An interaction between the two factors was 

also nonsignificant (p = .27). Thus, prior to participation, participants within each experimental 

condition were similar in regards to BMI levels (Mgrand = 24.01, SD = 4.55). 

Similarly, analyses concerning heart rate and revolution measurements were conducted. 

Participants within either task condition (pain and no-pain) should differ in terms of heart rate 

measurements and revolutions, while participants within the 15 and 30 minute wait time 

conditions should be homogeneous in terms of heart rate measurements and revolutions. In order 

to assess whether heart rate and revolution measurements differed as expected between 

conditions, two 2 (pain, no-pain) by 2 (15 minute wait, 30 minute wait) MANOVA’s were 

conducted.  

In terms of heart rate, the MANOVA revealed a significant main effect for task condition, 

Wilks λ = .33, F(2,75) = 76.30, p < .01, ηp
2 = .67, and a nonsignificant main effect for wait time 

condition, Wilks λ = .92, F(2,75) = 3.15, p = .12, ηp
2 = .08. Similarly, for revolutions the 

MANOVA revealed a significant main effect for task condition, Wilks λ = .89, F(2,75) = 4.65, p 

< .01, ηp
2 = .11, and a nonsignificant effect for wait time condition, Wilks λ = .97, F(2,75) = 

1.32, p = .27, ηp
2 = .03. Thus, in regards to heart rate the pain (M = 160.81, SD = 10.92) and no-

pain (M = 116.10, SD = 19.61) conditions differed significantly. This was also true in regards to 

revolutions, with the pain (M = 27.82, SD = 4.72) and no-pain (M = 32.45, SD = 2.8) conditions 

differing significantly from each other. The wait time conditions, 15 minute (M = 140.12, SD = 

26.5) and 30 minute (M = 137.23, SD = 28.10) did not differ significantly in terms of heart rate 

measurements. Similarly, the 15 minute group (M = 31.69, SD = 4.45) did not differ from the 30 

minute group (M = 31.72, SD = 3.56) in terms of revolutions throughout the task.  

Next, a MANOVA was conducted to determine if heart rate and revolutions differed 

between genders within the experimental condition. The results of the analysis indicated that 
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heart rate and revolutions were similar between genders, Wilks λ = .77, F(4,33) = 2.52, p = .06, 

ηp
2 = .15. Finally, a MANOVA was conducted to determine if there were any gender differences 

among the variables in the study within the experimental condition. There MANOVA was not 

significant, Wilks λ = .49, F(16,21) = 1.36, p = .25, ηp
2 = .11, indicating that men and women did 

not differ with regards to the variables in the study.  

Descriptive Statistics 

Descriptive statistics were obtained for all the variables within the study. Skewness and 

kurtosis were also checked to assess normality assumptions. Means and standard deviations 

separated by condition and gender are reported below in Table 1 & 2.  

 
 

Table 1 

Descriptive Statistics of Dependant Measures Separated by Condition 

 Experimental  Control 

 Mean(SD) Skewness(SE) Kurtosis(SE)  Mean(SD) Skewness(SE) Kurtosis(SE) 

Anxiety (T1) 32.72(10.13) 0.75(0.38) 0.01(0.75)  29.29(8.05) 0.71(0.37) -0.11(0.72) 

Self-Efficacy(T1) 10.95(4.47) -0.75(0.38) -0.62(0.75)  14.40(1.77) -0.71(0.37) -0.69(0.72) 

Rumination(T1) 2.53(3.11) 1.67(0.38) 2.47(0.75)  2.07(2.35) 1.66(0.37) 3.84(0.72) 

Expectation(T1) 4.76(2.26) -0.06(0.38) -0.69(0.75)  2.21(1.62) 1.09(0.37) -0.16(0.72) 

Emotion Cope(T1) 13.61(3.15) 0.16(0.38) -1.34(0.75)  13.31(4.69) 1.00(0.37) 0.36(0.72) 

Problem Cope(T1) 27.13(5.54) 0.21(0.38) -0.74(0.75)  19.71(5.97) 0.64(0.37) -0.07(0.72) 

Avoid. Cope(T1) 10.45(2.84) 1.18(0.38) 1.34(0.75)  10.69(2.28) 0.34(0.37) -0.48(0.72) 

Pain Rating(T1) 7.82(2.01) -1.50(0.38) 2.93(0.75)  1.95(1.45) 2.32(0.37) 6.76(0.72) 

Anxiety(T2) 42.19(10.41) 0.11(0.38) -0.38(0.75)  26.98(7.78) 0.95(0.37) -0.09(0.72) 

Self-Efficacy(T2) 4.70(5.02) 0.69(0.38) -0.78(0.75)  9.12(7.45) -0.37(0.37) -1.84(0.72) 

Rumination(T2) 6.42(4.4) 0.33(0.38) -0.94(0.75)  1.14(1.69) 2.18(0.37) 5.86(0.72) 

Expectation(T2) 7.61(1.9) -1.45(0.38) 2.98(0.75)  1.64(1.28) 3.40(0.37) 14.47(0.72) 

Emotion Cope(T2) 8.00(1.72) -0.90(0.38) 0.89(0.75)  1.95(1.36) 2.41(0.37) 8.43(0.72) 

Problem Cope(T2) 15.26(4.17) 0.34(0.38) -0.58(0.75)  13.44(5.65) 0.74(0.37) -0.62(0.72) 

Avoid. Cope(T2) 30.11(6.27) 0.30(0.38) -1.07(0.75)  19.83(7.43) 0.76(0.37) -0.20(0.72) 

Pain Rating(T2) 11.26(3.41) 0.81(0.38) 0.23(0.75)  10.33(2.85) 0.73(0.37) 0.01(0.72) 

Note: T1 denotes time one responses; T2 denotes time two responses 
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Table 2 

Descriptive Statistics of Dependant Measures Separated by Gender 

 Male  Female 

 Mean(SD) Skewness(SE) Kurtosis(SE)  Mean(SD) Skewness(SE) Kurtosis(SE) 

Anxiety (T1) 28.13(7.34) 0.78(0.37) -0.15(0.72)  33.85(10.1) 0.57(0.38) -0.20(0.74) 

Self-Efficacy(T1) 13.27(3.35) -1.63(0.37) 2.36(0.72)  12.24(4.09) -1.32(0.38) 1.06(0.74) 

Rumination(T1) 1.95(2.65) 2.31(0.37) 6.79(0.72)  2.64(2.8) 1.31(0.38) 1.18(0.74) 

Expectation(T1) 2.88(2.18) 0.88(0.37) -0.20(0.72)  4.00(2.35) 0.31(0.38) -0.91(0.74) 

Emotion Cope(T1) 12.59(4.12) 1.23(0.37) 1.39(0.72)  14.36(3.72) 0.54(0.38) 0.16(0.74) 

Problem Cope(T1) 23.29(7.89) 0.26(0.37) -0.89(0.72)  23.18(5.63) -0.04(0.38) -0.94(0.74) 

Avoid. Cope(T1) 10.27(2.12) 0.34(0.37) -0.75(0.72)  10.90(2.93) 0.88(0.38) 0.44(0.74) 

Pain Rating(T1) 4.49(3.63) 0.37(0.37) -1.66(0.72)  5.00(3.2) 0.11(0.38) -1.60(0.74) 

Anxiety(T2) 34.47(12.15) 0.32(0.37) -1.30(0.72)  33.93(11.7) 0.79(0.38) 0.46(0.74) 

Self-Efficacy(T2) 8.18(6.87) -0.12(0.37) -1.78(0.72)  5.81(6.48) 0.58(0.38) -1.35(0.74) 

Rumination(T2) 3.51(4.06) 1.12(0.37) 0.37(0.72)  3.79(4.38) 1.23(0.38) 0.40(0.74) 

Expectation(T2) 4.24(3.58) 0.45(0.37) -1.59(0.72)  4.72(3.21) 0.08(0.38) -1.77(0.74) 

Emotion Cope(T2) 4.68(3.7) 0.35(0.37) -1.66(0.72)  4.97(3.1) 0.07(0.38) -1.61(0.74) 

Problem Cope(T2) 12.93(4.61) 0.81(0.37) -0.14(0.72)  15.82(5.12) 0.11(0.38) -0.74(0.75) 

Avoid. Cope(T2) 24.93(9.95) 0.16(0.37) -1.30(0.72)  24.49(7) -0.08(0.38) -0.38(0.74) 

Pain Rating(T2) 10.07(2.76) 0.83(0.37) 0.14(0.72)  11.51(3.39) 0.71(0.38) 0.12(0.74) 

Note: T1 denotes time one responses; T2 denotes time two responses 

 

 

Frequency Distributions. 

 Frequency distributions for pain expectations and self-efficacy are presented 

below. Distributions for other variables were not presented as they were relatively stable across 

time. 
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Figure 3. Frequency Distributions for Pain Expectations at Time One and Time Two 

 

 

  

Figure 4. Frequency Distributions for Self-Efficacy at Time One and Time Two  

 

 

Influence of Pain Condition and Wait Time Condition by Time on Primary Dependant Measures 

To test whether pre-task scores and post-task scores differed as a function of task 

condition or wait time condition, a 2 (time intervals) by 2 (pain, no-pain) by 2 (15 minute wait, 

30 minute wait) RM MANOVA was conducted. The dependant variables examined in this 

analysis were pain expectations, anxiety, pain rumination. 
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A significant main effect was observed for task condition (see Table 3). As indicated by 

partial eta-squared values, task condition accounted for a large portion of the variance (72%) in 

the dependent measures. There was no significant main effect for wait time condition or for the 

interaction effect of task condition and wait time condition. In regards to the within subject 

analyses, a significant main effect for time was observed, with time accounting for a large 

portion (57%) of the variance in dependant measures. In addition, the interaction effect of time 

by task condition was also significant, accounting for a large portion (57%) of the variance. 

Nonsignificant interaction effects were observed for time by wait time condition and the three 

way interaction of time, task condition, and wait time condition. Univariate results by task 

condition are presented subsequently first for pain expectations, anxiety, pain rumination. 

 
 
Table 3 

Main and Interaction Effects of Task Condition and Wait Condition by Time on Dependent 

Measures 

 Wilks’ λ  F Df P ηp
2 

Between Subject Effects  

Task Condition .284 36.28 5, 72 .001 .72 

Wait Condition .93 1.03 5, 72 .41 .07 

Task*Wait .92 1.31 5, 72 .27 .08 

Within Subject Effects  

Time .41 20.50 5, 72 .001 .57 

Time*Task Con. .43 19.02 5, 72 .001 .57 

Time*Wait .80 3.53 5, 72 .07 .20 

Time*Task*Wait .99 .10 5, 72 .99 .01 

 
 
Pain Expectations 

Inferential analyses. Examination of the RM ANOVA for pain expectations (see Table 4) 

analysis revealed a significant interaction effect for time by task condition (see Figure 3), with 

the interaction accounting for a large portion (47%) of the variance in participants’ pain 

expectations. Thus, pain expectations differed from time one to time two as a function of task 

condition (see Figure 3).  
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 In addition, a significant main effect was observed for task condition on pain 

expectations. Specifically, task condition accounted for a large portion (68%) of the variance in 

pain expectations. A significant main effect for time on pain expectations was also observed. The 

effect size of this relationship was moderate (26%).  

 
 
Table 4 

Main and Interaction Effects of Time and Task Condition on Pain Expectations 

 

Effect df F p ηp
2  

Time 1,76 27.31 .001 .26  

Task Condition 1,76 159.55 .001 .68  

Time*Task Con. 1,76 65.43 .001 .46  

 

 

 

Figure 5. Task by Time Interaction as Represented by Pain Expectation Mean Values 

  

It was hypothesized that pain expectations would increase from time one to time two 

among participants in the pain condition but not among participants in the no-pain condition. 
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This hypothesis was not rejected. Pain expectations increased within the pain condition from 

time one to time two and decreased within the no-pain condition from time one to time two. 

Anxiety 

Inferential analyses. Examination of the RM ANOVA (see Table 5) analysis revealed a 

significant interaction effect for time by task condition (see Figure 4), with the interaction 

accounting for a moderate portion (24%) of the variance in participants’ anxiety ratings. Thus, 

anxiety differed from time one to time two as a function of task condition.  

In addition, a significant main effect was observed for task condition on anxiety ratings. 

Specifically, task condition accounted for a moderate portion (28%) of the variance in anxiety 

scores. A significant main effect for time on anxiety ratings was also observed. The effect size of 

this relationship was moderate (12%).  

 
 
Table 5 

Main and Interaction Effects of Time and Task Condition on Anxiety 

 

Effect df F p ηp
2  

Time 1,76 9.93 .002 .12  

Task Condition 1,76 30.07 .001 .28  

Time*Task Con. 1,76 24.52 .001 .24  
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Figure 6. Task by Time Interaction as Represented by Anxiety Mean Values 

 
 

It was hypothesized that anxiety levels would increase from time one to time two for 

participants in the pain condition but not among the no-pain participants. This hypothesis was 

not rejected. Anxiety increased within the pain condition from time one to time two and 

decreased within the no-pain condition from time one to time two. 

Self-Efficacy 

Inferential analyses. Examination of the RM ANOVA (see Table 6) analysis revealed a 

significant interaction effect for time by task condition (see Figure 5). Thus, self-efficacy did not 

differ from time one to time two as a function of task condition. In addition, a significant main 

effect was observed for task condition on self-efficacy. Specifically, task condition accounted for 

a moderate portion (22%) of the variance in self-efficacy. A significant main effect for time on 

self-efficacy was also observed. The effect size of this relationship was large (44%). 

 
 
Table 6 

Main and Interaction Effects of Time and Task Condition on Self-Efficacy 

Effect df F P ηp
2  

Time 1,76 60.16 .001 .44  
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Table 6 - continued 

Effect df F P ηp
2  

Task Condition 1,76 21.02 .001 .22  

Time*Task Con. 1,76 .20 .65 .003  

 

 

 

Figure 7. Task by Time Interaction as Represented by Self-Efficacy Mean Values 

 

 

Coping 

Inferential analyses. Examination of the RM ANOVA (see Table 7) analysis revealed a 

significant interaction effect for time by task condition (see Figure 5), with the interaction 

accounting for a moderate portion (15%) of the variance in participants’ amount of coping. Thus, 

coping differed from time one to time two as a function of task condition. In addition, a 

significant main effect was observed for task condition on coping. Specifically, task condition 

accounted for a moderate portion (19%) of the variance in coping. A significant main effect for 

time on pain coping was also observed. The effect size of this relationship was moderate (13%). 
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Table 7 

Main and Interaction Effects of Time and Task Condition on Coping 

Effect df F p ηp
2  

Time 1,75 11.73 .001 .13  

Task Condition 1,75 18.33 .001 .19  

Time*Task Con. 1,75 12.92 .001 .15  

 

 

 

Figure 8. Task by Time Interaction as Represented by Coping Mean Values 

 

 

Pain Rumination 

Inferential analyses. Examination of the RM ANOVA (see Table 8) analysis revealed a 

significant interaction effect for time by task condition (see Figure 7), with the interaction 

accounting for a large portion (36%) of the variance in participants’ amount of pain rumination. 

Thus, pain rumination differed from time one to time two as a function of task condition. In 

addition, a significant main effect was observed for task condition on pain rumination. 

Specifically, task condition accounted for a moderate portion (25%) of the variance in pain 
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rumination. A significant main effect for time on pain rumination was also observed. The effect 

size of this relationship was moderate (16%). 

 
 

Table 8 

Main and Interaction Effects of Time and Task Condition on Pain Rumination 

Effect df F P ηp
2  

Time 1,76 14.92 .001 .16  

Task Condition 1,76 27.57 .001 .25  

Time*Task Con. 1,76 45.65 .001 .36  

 

 

 

Figure 9. Task by Time Interaction as Represented by Pain Rumination Mean Values 

  
 

It was hypothesized that pain rumination would increase from time one to time two 

among participants in the pain condition but not among participants in the no-pain condition. 

This hypothesis was not rejected. Pain expectations increased within the pain condition from 

time one to time two and decreased within the no-pain condition from time one to time two. 
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Pain Rumination Effects on the Relationship between Wait Time and Anxiety at Time 2 

In order to test the meditational effect of pain rumination on the relationship between 

wait time and anxiety, the ―product of coefficients strategy‖ using the SPSS macro for 

bootstrapping was employed (Preacher & Hayes, 2008). In testing this potential mediation, only 

data from participants within the pain condition were analyzed, as wait time should not have any 

effect on anxiety for participants within the control condition. Bootstrapping involves repeatedly 

sampling from the data set to derive estimates of the indirect effect of the independent variable 

(wait time) on the dependent variable (anxiety at time 2) through the mediating variable (pain 

rumination at time 2). By repeating this process multiple times, an approximation of the 

sampling distribution of the product term of the independent variable on the mediating variable 

(a path), and the mediating variable on the dependant variable (b path) is created and used to 

construct confidence intervals for the indirect effect (ab). Bootstrapping does not examine 

individual paths in the mediation model but, rather, focuses on the distribution of the product 

approach (Preacher & Hayes, 2008). This approach has been evidenced to perform better than 

the Sobel test as it tends to provide better control for Type-1 errors (MacKinnon, Lockwood, 

&Williams, 2004). Preacher and Hayes (2008) developed a macro for SPSS to conduct this 

mediation analysis. From this test, total and specific indirect effects can be ascertained by using 

the product-of-coefficients approach, and by bootstrapping confidence intervals. The specific 

macro can be downloaded at www.quantpsy.org. 

The results of the mediation analyses are reported in Table 9. First, the effect of wait time 

on pain rumination was examined (α). Wait time condition did not have a significant effect on 

changes in pain rumination. Next, the effects of pain rumination on anxiety were examined (β). 

Pain rumination had a significant effect on anxiety. Increased pain rumination was related to 

higher degrees of anxiety. Lastly, the indirect effects were examined (αβ). The effect of wait 

time on anxiety was not significantly mediated by pain rumination. Thus, evidence indicating 

that pain rumination mediates the relationship between wait time and anxiety was not observed 

in these data. Accordingly, the hypothesis that pain rumination mediates the relationship between 

wait time and anxiety was rejected. 

 
 
 

http://www.quantpsy/
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Table 9 

Mediation effects of Pain Rumination on the Relationship between Wait Time and Anxiety 

Variable α(SE) β (SE) αβ (SE) 95% CI of αβ 

Pain Rumination (Time 2) -12.24 (9.23) .15 (.05)* -2.27 (1.61) -6.72 to .64 

α: Estimate of wait time (unstandardized regression coefficient) on pain rumination. 
: Estimate of the direct effect of pain rumination (unstandardized regression coefficient) on anxiety. 
β: Estimate of the indirect effect of wait time on anxiety through pain rumination. 

95% CI: 95% bias-corrected confidence intervals (result of 1000 bootstrap resamples). 
*p < 0.01. 

 
 
The Relationship between Anxiety and Pain Expectations, Self-efficacy, and Coping among Pain 

Condition Participants 

Correlations for Pain Expectations, Self-efficacy, Coping and Anxiety 

Time one. Correlations for pain expectations, self-efficacy, coping and anxiety are 

presented for the pain condition (see Table 10). A moderate negative correlation was found 

between self-efficacy and anxiety (r = -.39, p < .05). None of the other correlations were 

significant. 

 
 
Table 10 

Correlations for Pain Expectations, Self-Efficacy, Coping and Anxiety within the Pain Condition 

at Time One 

Variables 1 2 3 4 5 

1. Pain Expectations -     

2. Self-Efficacy -.15 -    

3. Anxiety .27 -.39* -   

4. Emotion Coping .06 .01 -.01 -  

5. Problem Coping -.31 .19 -.23 .29 - 

6. Avoidance Coping .27 -.03 .00 .18 -.04 

  Note: * p < .05 

 
 



 

 

47 

 

Time Two. Correlations for pain expectations, self-efficacy, coping and anxiety are 

presented for the pain condition (see Table 11) and the no-pain condition. A moderate positive 

correlation was found between avoidance coping and emotion-focused coping (r = .39, p < .05) 

for participants in the pain condition. None of the other variables examined displayed significant 

correlations within the pain condition. 

 
 

Table 11 

Correlations for Pain Expectations, Self-Efficacy, Coping and Anxiety within the Pain Condition 

at Time Two 

Variables 1 2 3 4 5 

1. Pain Expectations -     

2. Self-Efficacy -.29 -    

3. Anxiety .09 -.08 -   

4. Emotion Coping .24 -.07 .07 -  

5. Problem Coping .01 .05 .22 .28 - 

6. Avoidance Coping .09 .04 .09 .39* .13 

 Note: * p < .05 

 

 

Regression Analysis  

In investigating the central tenets of Lazarus’ CMR theory, a hierarchical regression was 

conducted. Consistent with Lazarus’ framework, pain expectations, a variable, which effects the 

primary appraisal, was entered in block one. Self-efficacy, which serves as the secondary 

appraisal was entered in block two. Finally, all three coping functions, which serve to manage 

emotions when a particular demand is appraised as exceeding the resources of the individual, 

were entered in block three. The analysis was conducted for time one and time two for both the 

no-pain condition and the pain condition.   

Time one. The analysis indicated that the overall model (i.e., all five predictors) was not 

significant, F(5,32) = 1.67, p = .17. Results of the regression are presented in table 12. However, 

the results of the regression reveal that the regression model that included only block 1 and block 

2 was significant, F(2,35) = 4.17, p = .02. Pain expectations did not significantly account for any 

variance in anxiety scores (p = .07). Self-efficacy significantly accounted for 12% of the total 
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variance when added in block two. Within the total model, at the parameter level, self-efficacy, 

t(2,35) = -2.30, p < .05, was the only significant predictor that contributed unique variance in the 

prediction of anxiety levels.  

 
 
Table 12 

Predictive Power of Pain Expectations, Self-efficacy, and Coping at Time 1 within the Pain 

Condition 

Variables R2
 Cum. R2

 F change Df p 

Block One .07 .07 2.72 1,36 .07 

Block Two .12 .19 5.29 1,35 .03 

Block Three .02 .21 .20 3,32 .89 

Note: Block One: Pain Expectations; Block Two: Self-Efficacy; Block Three: Coping 
Functions (Emotion-focused, Problem-focused, & Avoidance) 
 

 

Time two. In order to control for the effects of wait time condition, wait time was entered 

into the first block for the present analysis. The analysis indicated that the overall model (i.e., six 

predictors) was not significant, F(6,31) = .38, p = .89. None of the blocks approached 

significance. Results of the analyses are presented in Table 13. 

 
 
Table 13 

Predictive Power of Pain Expectations, Self-efficacy, and Coping at Time 2 within the Pain 

Condition 

Variables R2
 Cum. R2

 F change Df p 

Block One .001 .001 .003 1,36 .96 

Block Two .01 .01 .29 1,35 .59 

Block Three .003 .01 .11 1,34 .74 

Block Four .05 .07 .64 3,31 .60 

Note: Block One: Wait Time; Block Two: Pain Expectations;  Block Three: Self-Efficacy; 
 Block Four: Coping Functions (Emotion-focused, Problem-focused, & Avoidance) 
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It was hypothesized that the variables tested as the three main tenets of Lazarus’ CMR 

theory; primary appraisal (pain expectations), secondary appraisal (self-efficacy), and coping 

(emotion focused, problem focused, and avoidance), would be sufficient in predicting anxiety. 

This hypothesis was partially rejected. The overall model was not significant at time one or time 

two. However, when the coping functions were removed at time one, the model was significant. 

While self-efficacy explained some variance in anxiety scores at time one, it was the only 

variable that significantly explained any variance for participants within the pain condition.  

 

Influence of Pain Expectations and Anxiety on Pain Ratings 

Correlations for Pain Ratings, Pain Expectations and Anxiety 

Correlations for pain ratings, pain expectations, and anxiety are presented below for time 

one and time two (see Table 14). Time two pain expectations displayed moderate positive 

correlations with time one pain expectations (r = .39, p < .05) and pain ratings (r = .46, p < .01) 

and a high positive correlation with time two pain ratings (r = .69, p < .05). Time one anxiety 

was positively correlated with time two anxiety (r = .41, p < .05).  A moderately high correlation 

was observed between time one and time two pain ratings (r = .55, p < .01).  All other 

correlations were not significant. 

 
 
Table 14 

Correlations among Anxiety, Self-efficacy, and Pain Ratings at Time 1 and Time 2 

Variables 1 2 3 4 5 

1. Anxiety (T1) -     

2. Pain Expectations (T1) .27 -    

3. Pain Ratings (T1) .03 .25 -   

4. Anxiety (T2) .41* .20 .23 -  

5. Pain Expectations (T2) .08 .39* .46** .09 - 

6. Pain Ratings (T2) -.14 .13 .55** -.08 .69** 

Note: * p < .05, ** p < .01; (1) denotes time one measurement; (2) denotes time two 
measurements 
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Regression Analyses 

Hierarchical regression analyses were conducted to explore the pain rating variance 

accounted for by pain expectations and anxiety. Analyses were conducted at both time one and 

time two for pain group participants only (see Table 15). At time one, the overall model was not 

significant, F(2, 35) = 1.15, p = .33. Participants’ anxiety scores or pain expectations did not 

uniquely account for any significant variance in pain ratings.  

At time two, the overall model was significant, F(2, 35) = 15.80, p < .01, and accounted 

for 48% of the variance in pain ratings. Further examination of the model indicated that only 

pain expectations accounted for a significant amount of unique variance in pain ratings. 

Participants’ anxiety scores did not uniquely account for any significant variance in pain ratings.  

 
 
Table 15  

Predictive Power of Pain Expectations and Anxiety on Pain Ratings at Time 1 and Time 2 

Variables B SE B β P 

Time One     

      Pain Expectations .23 .15 .26 .14 

      Anxiety -.01 .03 -.03 .85 

Time Two     

      Pain Expectations* .64 .11 .70 .001 

      Anxiety -.02 .02 -.14 .26 

*R2 = .48 

  
 

It was hypothesized that pain expectations and anxiety would be predictive of increased 

pain ratings for the task. This hypothesis was partially rejected as anxiety was not significantly 

predictive of pain ratings at either time. Pain expectations, however, were predictive of pain 

ratings accounting for a large degree of the variance at time two (48%).  

Influence of Anxiety on Pain Rumination 

Hierarchical regression analyses were conducted to explore the amount of pain 

rumination variance accounted for by anxiety for participants within the pain condition only. 

Analyses were conducted for both time one and time two. Anxiety significantly accounted for a 

moderate portion of the variance in pain rumination at time one, F(1,36) = 6.50, p < .05, R2 = 
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15%, and a large portion of the variance at time two, F(1,36) = 12.41, p < .01, R2 = 27%. 

Moderately high positive correlations were found between pain rumination and anxiety at both 

time one (r = .39, p < .01) and time two (r = .51, p < .01). Thus, increases in pain rumination are 

associated with increases in anxiety. It was hypothesized that pain rumination would be 

predictive of anxiety scores. This hypothesis was not rejected as pain rumination was predictive 

of anxiety scores at both time measurements.  
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CHAPTER V 

DISCUSSION 

The purpose of the present study was to further the conceptual understanding of exertion-

pain anxiety. Specifically, the purposes were to induce exertion-pain anxiety, evaluate the effect 

of wait times on exertion-pain anxiety, and investigate the mechanisms of exertion-pain anxiety 

through the lens of Lazarus’ cognitive-motivational-relational (CMR) theory (1991). In CMR 

theory, anxiety is conceptualized as a consequence of a complex appraisal process involving 

perceived threat, perceived control, and coping. Throughout sport and exercise psychology 

literature, the CMR theory has been widely utilized as a conceptual framework for studying the 

antecedents and coping strategies associated with competitive stress and anxiety in sport (e.g., 

Dugdale, Eklund, & Gordon, 2002; Hammermeister & Burton, 2001, 2004). Accordingly, it was 

believed that the CMR framework should provide a sufficient explanation of exertion-pain 

anxiety. 

In line with previous reports (Hammermeister & Burton, 2001; Thompson et al., 2008), 

the findings of the present study supported the idea that individuals can experience anxiety as a 

result of exposure to exertion-pain. Further, it was found that exertion-pain anxiety can be 

induced by the presentation of a novel pain experience (i.e., Wingate task in the present study). 

Although some supporting evidence was found for the utility of the CMR framework in 

explaining exertion-pain anxiety, overall it does not appear that the data collected within the 

present study can be fully explained through this particular framework.  

The term pain-related anxiety refers to ―the summation of the cognitive, overt behavioral 

and physiological responses customarily labeled as anxiety, shown in response to pain or pain-

related stimuli‖ (McCraken & Gross, 1998, p. 180). Recently, research within sport and exercise 

psychology has identified expectations of exertion-pain as an antecedent to anxiety (Thompson 

et al., 2008). To this point, however, there have been no controlled empirical investigations 

aimed at inducing exertion-pain anxiety. This study provided the first attempt to experimentally 

induce the emotion. Participants within the pain group had no prior exposure to the Wingate task, 

and thus, were unaware of the inherent pain involved within the task. As a result, anxiety levels 

were low prior to the first Wingate task. After exposure to the painful task, anxiety levels among 
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pain group participants increased. This was not the case for participants within the control 

condition, who engaged in a moderate cycle, thus, there is empirical support that exposure to a 

painful exertive task can evoke anxiety. That is, if an individual undergoes an intense exertive 

task, anxiety for such a task will increase.  

These findings are supportive of previous literature (Lally et al., 2008), which suggested 

that past exposure to a pain-inducing task is a key element in the experience of pain-related 

anxiety. In addition, the study enhances past findings by empirically indicating that exertion-

pain, just as pain from various other sources, can serve as an antecedent to anxiety. Thus, it is 

likely that exertion-pain and other sources of pain are similar in terms of their effect on anxiety.    

Research conducted on preoperative patients has indicated that longer periods of waiting 

time prior to surgery, were related to increased experiences of anxiety (Cooke et al., 2005). 

Consequently, it was hypothesized that differing amounts of wait time between tasks would be 

related to differing degrees of anxiety. More specifically, it was believed that a longer wait 

period (30 minute) would be associated with more anxiety, as participants would be more likely 

to ruminate about the pain experience. Within the present study, however, wait time did not 

affect anxiety levels. Participants’ anxiety levels did not differ from time one to time two as a 

function of wait time, and wait time was not predictive of anxiety. One potential explanation for 

these findings concerns the differences between the two wait time conditions. A majority of the 

past research has focused on events that have been separated by several days or even years 

(Cooke et al., 2005, Mitchell, 1997), as opposed to painful events or tasks experienced within the 

same day. Thus, there was little information available from which to base the wait times used in 

the present study. It is likely that the wait time periods (i.e., 15 and 30 min) were not sufficiently 

different, and thus, their influence on anxiety for each group could not be distinguished.   

The basis for the prior hypothesis, regarding wait time and anxiety, was built upon the 

notion that longer wait times would augment pain rumination. As pain rumination has previously 

been found to perpetuate pain-related anxiety (Leeuw et al., 2007), it was hypothesized that pain 

rumination would mediate the relationship between wait time and anxiety. Within the present 

study, pain rumination was directly associated with anxiety. In line with previous research, the 

more one ruminated about the experience of pain, the more anxiety they felt (Cooke et al., 2005). 
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Although pain rumination was associated with anxiety, it did not serve to mediate the 

relationship between wait time and anxiety. This is understandable, considering that wait time 

and anxiety were not significantly associated in this investigation. In addition, the two wait time 

groups did not display any differences with regard to pain rumination. This lends further support 

to the assumption that the wait times were not varied enough to produce sufficient effects on 

anxiety. Perhaps, if one wait condition was significantly longer (i.e., overnight or separated by 

several days), rumination may have increased, resulting in a higher degree of anxiety for the task.  

It is also quite possible that the pain stimulus (i.e., the Wingate task) was not sufficiently 

noxious to produce the expected effects. Although participants rated their pain level as 

moderately high, many suggested that a pain rating of 10 would more likely be associated with 

―getting shot‖ or ―giving birth‖. Although many of the participants had not experienced being 

shot or giving birth, these comments indicate that some participants may never be willing to give 

exertion-related pain a rating of 10, as they believe it should be associated with more ―intense‖ 

experiences. It may be that exertion-pain, while salient in terms of inducing anxiety to a certain 

degree, may not be noxious enough to produce high levels of anxiety or pain rumination. If the 

pain stimulus was considered extremely noxious it is probable that pain rumination and wait-

time may have had more of an effect. Based upon the present findings however, it can only be 

yielded that exertion-pain anxiety does not differ for those who wait 15 minutes, as opposed to 

those who wait 30 minutes, between exertive tasks.  

Another main focus of the study was to examine exertion-pain anxiety within the CMR 

(1991) framework. Within this theory, emotion is thought to be generated through a transactional 

process between the individual and his or her environment. Although Lazarus’ theory is not 

typically implemented to explain affective responses generated from interoceptive stimuli 

(Ekkekakis, 2009), or stimuli emanating from within the body, the assumption was that the CMR 

framework would provide a sufficient explanation of exertion-pain anxiety. This assumption was 

based upon the increasing use of Lazarus’ model within the sporting realm, and in particular, 

upon its use among sports that entail exertion-pain (i.e., endurance events). 

According to Lazarus (1991), the primary appraisal involves judgments concerning the 

level of threat posed by a particular situation. For the present study, pain expectations were 
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viewed as the primary appraisal as they are indicative of the amount of threat a person feels 

concerning the pain involved in the subsequent task. Pain expectations have been consistently 

associated with anxiety throughout the pain-related anxiety research (Crombez et al., 1996; 

McCracken et al, 1993). This relationship has also been evidenced within the sporting realm. For 

example, Thompson et al. (2008) found moderate positive correlations between pain 

expectations and competitive state anxiety within NCAA athletes. Further, while testing the 

utility of Lazarus’ theory in explaining the antecedents of pre-competitive anxiety, 

Hammermeister and Burton (2001) found that perceived threat was the best predictor of 

competitive anxiety in a group of endurance athletes. In fact, within previous research the 

perception of threat has been found to predict anxiety better than any other antecedent of anxiety 

studied (Gould, Horn, & Spreeman, 1983; Hammermeister & Burton, 2001).The present results 

were not fully supportive of these findings. Pain expectations were not significant predictors of 

anxiety for participants within the pain condition throughout the course of the experiment. 

However, both regression and correlational analyses yielded findings that verged on significance. 

Thus, it is probable that there is a predictive relationship between pain expectations and anxiety. 

Perhaps, if the sample size were larger, the findings may have reached significance. After 

exposure to the pain inducing task, pain expectations were not predictive of anxiety albeit one 

that the present study was insufficiently powered to detect. As the task was manipulated to cause 

a high degree of exertion pain, based upon participant’s weight, all participants in the pain 

condition indicated high pain ratings. Therefore, pain expectations for the subsequent task were 

all relatively high and displayed minimal variability. As such, it would be difficult to find any 

associations between pain expectations and anxiety scores, which displayed a moderate amount 

of variability.  

Next, Hammermeister and Burton (2004) suggested that the secondary appraisal involves 

perceptions of control for reducing or eliminating sources of threat. Self-efficacy, which refers to 

the confidence an individual has that he or she can influence or control ensuing threat, was 

considered the secondary appraisal (Litt, 1988). High degrees of self-efficacy have been 

associated with decreased pain anxiety (Marlow, 1998), and have also been related to decreased 

pain catastrophizing, a construct highly related to the experience of anxiety (Shelby et al., 2008). 
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Thus, it was assumed that self-efficacy would be predictive of anxiety. This hypothesis was 

supported prior to the first Wingate task, as self-efficacy scores were predictive of anxiety, when 

controlling for pain expectations. Thus, self-efficacy added additional information concerning 

the experience of anxiety. These results are somewhat in line with the CMR (1991) framework, 

suggesting that a primary appraisal of threat, although not significant, likely is associated with 

the experience of anxiety. Overall, the anxiety experience as a whole was better explained after 

accounting for the secondary appraisal (self-efficacy). Accordingly, exertion-related anxiety 

appears to be better explained through the secondary appraisal, or as a process resultant from the 

two appraisals.  

At time two, after exposure to the protocol, self-efficacy was no longer predictive of or 

correlated with anxiety. These results were not anticipated. This interesting finding suggests that 

the relationship between self-efficacy and anxiety is modified after exposure to the exercise task. 

Although self-efficacy decreased, and anxiety increased after exposure to the first task in the 

pain group, and vice versa for the control group, the changes were not associated with each 

other. Previous research examining participants in exertive-tasks has indicated that self-efficacy 

and perceptions of control are only modest predictors of competitive anxiety (Hammermeister & 

Burton 2001; Sexton, Tuckman, & Crehan, 1992). According to the CMR theory, one would 

expect self-efficacy and/or perceptions of control to exert more influence over anxiety. As 

previously mentioned, there is debate concerning the use of the CMR framework to explain 

sources of stress that emanate from bodily or physical stimuli, though it has been extensively 

studied with external or social stimuli. Some assert that the process of encoding internal stimuli 

is similar to that used in encoding external stimuli (Pennebaker, 1982), which yields the 

assumption that theories such as Lazarus’ should be sufficient in explaining anxiety resulting 

from both internal and external sources. Others argue that current evidence is unsupportive of 

this claim, indicating that the processing of internal and external stimuli is quite different (Craig, 

2002; Ekkekakis, 2009).  

One key difference between external sources of anxiety and those sources emanating 

from within is that sensorimotor experiences, such as pain, only have a small degree of cognitive 

modifiability (Lazarus, 1991). Thus, pain experiences are typically not malleable and are 

generally consistent over time in how they are experienced. Recent research within the sport and 
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exercise realm has provided information regarding affective responses (e.g., enjoyment and 

perceived exertion) to exercise and exertion-pain (Ekkekakis, 2009, Razon et al., 2009, 

Tenenbaum et al., 2004). The general consensus within the literature is that cognitive appraisals 

can be used to manipulate affective responses during exercise at low to moderate intensity 

exercise. During intense exercise, physiological responses override cognitive processing and, 

thus, affective responses are no longer influenced by cognition (Tenenbaum, 2001). That is, 

during high intensity exercise, purposeful cognitive mediation is not completely useful for 

dealing with or managing pain experiences. 

For example, Razon et al. (2009) found that in the later stages of a hand-grip task, the use 

of music to dissociate from the task was associated with slightly higher degrees of perceived 

exertion. Music was found, however, to be beneficial in reducing perceptions of exertion at 

lower intensities. These findings were supportive of Tenenbaum’s effort-related model (2001), in 

which it was suggested that during the later stages of exercise, when perceptions of exertion are 

high, voluntary control of attention is diminished. As exercise continues and physiological cues 

override cognitive processing, individuals are no longer able to maintain dissociative patterns of 

attention, and must focus on their bodily sensations or the task at hand (i.e., associate).  

If little can be done at high intensities to cognitively modify the physical experience and 

the resulting affective responses during the task, self-efficacy for managing or controlling pain at 

high intensities should be decidedly low. The present results were supportive of this statement as 

a majority of the participants within the pain condition reported very low self-efficacy for the 

second task. There was minimal variability among self-efficacy scores for participants in the pain 

group. Participants were not efficacious in their ability to cope with the pain involved in the task, 

as they felt there was little they could do to modify the experience. Self-efficacy scores for 

participants within the control group also displayed minimal variability.  

Due to the lack of variability of self-efficacy scores between the participant groups, the 

predictive nature of self-efficacy, in regards to anxiety, was not apparent. Other factors, namely 

past exposure to the pain experience, may serve as a better predictor for anxiety in the present 

study. Therefore, time two self-efficacy scores appear to be more of an effect of past experience 

or exposure to the task, rather than a cause of anxiety. The assertion that physical experiences 

should not be explained using the CMR framework cannot be made from the present study. 
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However, it does appear that for intense exertive activities, like the Wingate test, in which 

participants exercise at high intensities throughout the task, Lazarus’ model is not completely 

tenable. In other exercise endeavors, however, where cognitive mediation can occur (e.g., long 

distance running), self-efficacy and perceptions of control may exert some influence over 

anxiety, although based on previous research the effect is likely minimal (Hammermeister & 

Burton, 2001; Sexton et al, 1992).  

The last major component of the CMR theory is coping. According to the CMR theory, if 

primary and secondary appraisals result in the experience of anxiety, an individual engages in 

certain coping strategies to deal with the potential threat and alleviate anxiety responses 

(Lazarus, 1991). Therefore, it was hypothesized that coping strategies would be predictive of 

anxiety scores. Three forms of coping were investigated: 1. Problem focused coping strategies 

which are implemented in order to eliminate or reduce the amount of pain experienced during the 

exertive task; 2. Emotion focused coping strategies which are implemented to modify the 

emotional experience; and 3. Avoidance coping in which individuals disengage themselves from 

the situation and from the active pursuit of achieving desirable outcomes. Previous research 

conducted on the coping strategies of endurance athletes has indicated that coping strategies 

were indicative of anxiety (Hammermeister & Burton, 2001). In the present study, coping 

strategies, however, were not correlated or predictive of anxiety at any time. 

Participants within all conditions displayed similar levels of coping usage with few 

exceptions. This is likely due to the novelty of the Wingate task. Accordingly, those individuals 

who were more anxious may not have been equipped to implement coping strategies more 

frequently or effectively than those who were less anxious. The relationship between coping 

strategy usage and anxiety is likely more apparent among anxious individuals who have 

experienced exertion-pain on multiple occasions. In support, Hammermeister and Burton (2001) 

found a relationship between coping and competitive anxiety among endurance athletes, the 

majority of whom were at least mid-level competitors, thus indicating previous experience with 

the activity. Anxious individuals with multiple previous experiences would likely have a large 

arsenal of honed coping skills used to combat their anxiety and, therefore, differences between 

high and low anxious individuals may have been more apparent. For the present study, none of 
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the participants had previous experience with the task and, therefore, the participants did not 

differ with regards to their coping usage.  

Also, after the first exposure to the task, participants were given the coping questionnaire, 

which listed a variety of ways to cope during exercise. It is possible that the mere exposure to 

these strategies may have prompted the participants to inadvertently use the strategies during 

their second task, regardless of their anxiety levels. In support, coping increased from time one to 

time two for a majority of the participants.  

Overall, the results suggested that the components of Lazarus’ theory, while somewhat 

valid in the explanation of exertion-pain anxiety prior to exposure to the first task, were not able 

to fully predict exertion-pain anxiety subsequent to the Wingate task. After exposure to the first 

pain-inducing task, exertion-pain, within the present study, and the resultant anxiety did not seem 

to comply with the basic tenets of the model, as there is little that can be done to modify the pain 

experience. Thus, exertion-pain anxiety, at least in the present study, appears to be more 

reflective of past exposure to pain rather than beliefs about the ability to manage the pain.  

Next, within the Fear-Avoidance Model (Vlaeyen & Linton, 2000) it is suggested that 

pain expectations and pain-related anxiety often lead to greater pain experiences. For the present 

study it was assumed that both pain expectations and anxiety responses would be predictive of 

pain ratings during the task. The results were partially supportive of this assumption, as pain 

expectations were highly predictive of pain ratings at time one and time two. Anxiety, however, 

was not predictive of pain ratings at either time. The premise behind this hypothesis is that pain 

will be experienced differently as a function of pain expectations and anxiety levels. There is 

some contention over this notion. In terms of expectancy driven theories, pain experiences are 

based upon past experiences and emotions and are, thus, modifiable (Kirsch, 1997; Koyama et 

al., 2005). Conversely, with regards to stimulus driven theories, research has suggested that pain 

is experienced based on an actual stimulus and cannot be modified by personal expectations or 

emotions (Crombez et al., 1996). While the hypotheses regarding the effect of pain expectations 

and anxiety on pain ratings, were configured based upon the expectancy based theories, it 

appears that the results are more supportive of the stimulus driven theories. Anxiety levels were 

not predictive of pain ratings at any point. This suggests that the pain was experienced similarly 
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for individuals across all anxiety levels. The pain experience was not modified based upon 

anxiety levels.  

It is important to note that there was minimal variability among pain ratings for 

participants within both the pain and control condition. Participants in the pain condition all rated 

the pain experience relatively high, whereas participants within the control condition all rated the 

pain relatively low. As a result of the lack of variability of pain ratings between the participants 

within each group, anxiety scores, which displayed a moderate degree of variability, were not 

predictive of pain ratings.  

Although pain expectations were not predictive of anxiety at time one, they were 

predictive at time two. It is likely that participants had relatively accurate expectations about the 

amount of pain involved in the task at time two. At first, participants were told what the task 

would entail and based their pain expectations on that description. As they were not fully aware 

of the noxious effect of the task, or lack thereof for control participants, participant’s 

expectations were somewhat inaccurate. Research has indicated that past exposure to painful 

experiences increased pain expectations (Bunam et al, 2005; Lally et al., 2008). Within the 

present study, participants’ pain expectations increased after exposure to the pain inducing task 

and reflected an accurate assessment of the pain inherent to the task. Pain expectations for 

participants in the pain group increased, due to exposure to the task. 

If pain expectations truly modified the pain experience, then there would be minimal 

disparity between time one and time two in terms of the effect of pain expectations on pain 

ratings. That is, if the pain experience was modified by pain expectations, a similar relationship 

would have existed between pain expectations and pain ratings at both time one and time two. 

This did not occur within the present study. The current findings more aptly suggested that 

individuals are relatively realistic in terms of their pain experiences and pain expectations. Pain 

expectations were modified to reflect the actual experience, and not the other way around. This 

finding, in regards to he modification of pain experiences, is in line with stimulus driven theory 

assumptions.  

Conclusion 

The findings of this study lend further support to the salience of exertion-pain as an 

anxiety inducing agent. Within the present study, participants’ anxiety increased as a result of 
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exposure to a pain inducing task. Thus, the construct of exertion-pain anxiety has been 

empirically supported within this investigation. While pain rumination was related to anxiety, the 

wait time periods used in the present study were not sufficiently different enough to produce any 

disparity in pain rumination scores. As a result, there was no relationship between wait time and 

anxiety, as well as no mediation effect of pain rumination on that relationship.  

Although the use of Lazarus’ CMR framework to further explain the mechanisms behind 

exertion-pain anxiety provided several valuable insights, results of the present study did not 

appear to reflect a perfect fit for the framework in explaining exertion-pain anxiety. While self-

efficacy was the only significant predictor of anxiety at time one and pain expectations only 

verged on significance, neither were predictive of anxiety at time two. Thus, it does not appear 

that there is a complex appraisal process in the manifestation of anxiety in relation to exertion-

pain, at least during maximal intensity exercise. Further, coping was not indicative of any 

changes in anxiety. These results suggested that caution should be taken before implementing 

socially based models or theories to explain responses that are physically based.  

Exertion-pain is one component of exercise that is often experienced and not easily 

modified when working at maximal intensity. Therefore, attempts to eliminate exertion-pain and 

its coinciding affective responses within high intensity exercise appear to be futile. Pain 

expectations, coping and self-efficacy have been shown to be predictive of anxiety when threats 

are non-physically based. However, when the threat is physically based (i.e., exertion-pain) and 

cannot be modified to a great extent, their predictive ability is reduced. Although pain 

expectations were related to pain ratings, anxiety ratings and pain expectations were not believed 

to modify pain ratings. In line with the stimulus driven theories, it appears that pain is 

experienced similarly regardless of anxiety or pain expectations, and that pain expectations are 

modified to reflect past experience. 
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CHAPTER VI 

LIMITATIONS AND FUTURE DIRECTIONS 

There are certain limitations of the current investigation which deserve mention. One 

limitation of the present study was the inability to create distinct groups of high and low anxiety. 

Although some individuals were high in anxiety and many were very low in anxiety, most of the 

participants fell within the middle range of anxiety scores. Thus, it was impossible to interpret 

how extremely anxious individuals differed from the regular population, as well as from those 

who experienced little anxiety.  

The offering of a monetary incentive can also be viewed as limitation of the present 

study. When offering an incentive for participation, there is a risk that a certain type of individual 

may be attracted. Thus, there is a threat to the external validity of the study, as the sample might 

not be reflective of the general population but rather of a certain sub-group that was drawn to 

participate based upon the incentive. 

Another limitation of the study was the presentation of the coping inventory after the first 

task. Repeated measure testing is, at times, considered a threat to internal validity, as 

participants’ responses to the second set of testing protocols may be influenced by their 

experience with the first set. In the present study, participants were given a list of coping 

strategies after exposure to the first task to assess their coping usage. As a result, individuals may 

have learned and implemented coping strategies from the inventory during their second task. 

This is a limitation that is inherent in the design.  

A further limitation of the study was the relatively undifferentiated wait times. The effect 

of wait time could not truly be examined as the wait time durations for each group were very 

similar. Perhaps, if the difference between the two wait periods were greater, different results 

may have been obtained. An additional limitation of the study was that the stratified assignment 

was not completely random. Due to participants’ unpreparedness and a mistake in the sampling 

grid, there were significantly less participants in the 30 minute pain condition. As a result, seven 

participants were tested after the data from the inital assignment were collected. All of these 

participants were placed in the 30 minute pain condition. 
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A final limitation may be that participant’s responses were influenced by the presence of 

an opposite sex investigator.  However, each participant was tested with both a male and female 

investigator present. Accordingly, the potential effects should have been diluted.  

 The task itself may have been a limitation of the present study. While the Wingate test is 

a maximal capacity test, it may not have been a sufficiently noxious stimulus to produce the 

effects of interest in the study. As well, the task was modified for each person so that the degree 

of difficulty would be the same for all individuals. This led to a lack of variability in the 

experience of pain among the participants, which ultimately had an effect on the results of the 

present study.   

Future research should be focused on further examining the role of self-efficacy in 

exertion-pain anxiety. It appears that self-efficacy may play a different role in terms of anxiety 

related to a physical experience, specifically at higher intensity exercise, than it does with 

anxiety from various other sources. Examining the effect of self-efficacy and coping on anxiety 

during exercises of varying intensity would provide interesting results.  

Additionally, future research should be aimed at testing participants who are extremely 

high and extremely low in anxiety related to exertion pain. In testing the general population, as 

done in the present study, it is difficult to ascertain the behaviors and intricacies of individuals 

who are very high in pain anxiety. Perhaps the use of an anxiety sensitivity measure would be 

useful in the screening of participants in order to focus data collection on the target population. 

Further investigations should also focus on longer, less intense events in order to examine the 

effects of exertion-pain anxiety on associative and dissociative patterns during the task. In 

addition, longer events may provide more fruitful results in terms of coping strategies, as the 

attempts at coping may be more productive at less than maximal degrees of exercise. As well, the 

study of a non-modified exertion-pain inducing event across different levels of experience may 

be useful in increasing variability among pain scores and may provide interesting data. Lastly, 

future research should be aimed at determining what differences in wait time, if any, may be 

sufficient in producing differences in pain rumination and anxiety. 
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APPENDIX A 

Florida State University — Consent to Participate in a Research Study 
The purpose of this research is to better understand pain-related phenomena in the 

exercise setting. Your participation in this study is strictly voluntary and there are no 
consequences if you decide not to participate in the study. You will not be paid for your 
participation in the study. 

During this study, you will be asked to participate in a maximal exercise test, either the 
Wingate test, in which you will engage in a 120 second maximal effort cycle sprint or the Bruce 
Protocol, , in which the speed and incline of the treadmill will be gradually increased throughout 
the exercise. In participating in this study, you will complete two maximal exercise tests. Before 
you begin the protocol, you must, first, certify that you are in good health and then complete the 
health history questionnaire provided with truthful answers. You must understand that giving 
false information may potentially lead to unnecessary injury.  Throughout the exercise, you must 
monitor your condition and if any unusual symptoms occur, you must cease participation and 
inform the researcher of the symptoms. In the case of injury treatment or care will be provided to 
you at your own expense. 

There is some risk of discomfort during the exercise. These risks include abnormal blood 
pressure, fainting, irregular, fast, or slow heart rhythm. Every effort will be made to minimize 
these risks by evaluating the preliminary information indicated on the Health History Form as 
well as through careful observation during testing. If at any time throughout the exercise you 
wish to stop exercising, tell the researcher and the protocol will be concluded. 

Although there are no direct benefits to your participation in the study, your participation 
will aid in the advancement of research on pain and its effects in the exercise setting. The results 
of this study will remain confidential to the extent allowed by law. As well, your name will not 
be recorded or reported in any published research that results from this study. All data will be 
destroyed after 3 years in November 2011. If you have any questions please contact me, Brooke 
Thompson, or Dr. Robert Eklund. Thank you. 
 
If you have any questions about your rights as a participant in this, or if you feel you have been 
placed at risk, you can contact the Chair of the Human Subjects Committee, Institutional Review 
Board, through the Vice President for the Office of Research at (850) 644-8633. 

I have read the information in this consent form and agree to participate in this study. I have had 
the chance to ask any questions about this study, and they have been answered for me. Although 
the investigator will make every effort to maintain confidentiality, I understand the research 
records must be available to FSU’s IRB, if they are requested. 
 
Printed Name _______________________ 
Signature ________________________________ Date ___________________________ 
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APPENDIX B 
Human Subjects Approval Memorandum 

 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 · FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
 
Date: 11/9/2009 
 
To: Brooke Thompson 
 
Address:  
Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
The Effect of Exposure to a Maximal test on the Expectations of Pain, Exertion-Pain Anxiety, 
and Coping Strategies 
 
The application that you submitted to this office in regard to the use of human subjects in the 
research proposal referenced above has been reviewed by the Human Subjects Committee at its 
meeting on 11/04/2009.  Your project was approved by the Committee. 
 
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 11/3/2010 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 promptly report, in writing any 
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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: Robert Eklund, Advisor 
HSC No. 2009.3184 
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APPENDIX C 
Human Subjects Approval Memorandum for Change in Protocol 

 
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: 3/24/2010 
 
To: Brooke Thompson 
 
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: The Effect of Exposure to a Maximal test on the Expectations of Pain, Exertion-
Pain Anxiety, and Coping Strategies 
 
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. 
 
Please be reminded that if the project has not been completed by 11/3/2010, you must request 
renewed approval for continuation of the project. 
 
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: Robert Eklund, Advisor 
HSC No. 2010.3835 
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APPENDIX D 
Demographic Questionnaire 

 

 

ID number ____________ 

 

 

Age _________ Gender:  Male 
 Female 

 

 

 

Physical Activity: (Please check all that apply) 

 
No activity or irregular activity 
 
 
Recreational  Type of activity ______________________________ 
  
 Times per week ______________________________ 
 
 Average duration of each session ________________ 
  
 Intensity at which you exercise _________________ 
 (rate 0-10 with 10 highest) 
 
 
Competitive  Which sport? ________________________________ 
  
 Times per week ______________________________ 
  
 Average duration of each practice ________________ 
  
 Intensity at which you exercise __________________ 
 (rate 0-10 with 10 highest) 
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APPENDIX E 

Health History Form 

 

Name: _______________________________________   Age:_________           Sex:    M     F 

 

Directions: Please answer the following questions to the best of your knowledge about yourself. Check next to any 

medical condition, treatment, or problems that concern you. 

 

1 HEART AND CIRCULATORY 

_____ Heart attack, heart disease, or any other heart related problems 

_____ Heart Valve Problems 

_____ Heart Murmur 

_____ Enlarged heart 

_____ Irregular heartbeat 

_____ Atherosclerosis 

_____ Stroke 

_____ High blood pressure 

_____ Rheumatic fever 

_____ Cardiac Surgery 

_____ Coronary Bypass 

_____ High Triglyceride level 

_____ High Cholesterol level 

_____ Varicose veins 

_____ Anemia 

_____ Hemophilia 

_____ Diabetes (controlled) 

_____ Diabetes (uncontrolled) 

_____ Phlebitis, Emboli (blood clots) 

_____ Other, specify: 

 

II. RESPIRATORY 

_____ Emphysema 
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_____ Bronchitis 

_____ Pneumonia 

_____ Asthma: ________ (childhood) _________ (currently) 

_____ Lung disease 

_____ Other, specify: 

 

III: HAVE YOU RECENTLY HAD: 

_____ Chest pain 

_____ Shortness of breath upon exertion 

_____ Heart palpitations 

_____ Cough on exertion 

_____ Cough up blood 

_____ Swollen, stiff, or painful joints 

_____ Dizziness 

_____ Lightheadedness 

_____ Fainting 

_____ Back Problems 

_____ Gastrointestinal disturbances (nausea,vomiting, diarrhea, abdominal pains) 

 

For female participants only: 

When was the date of your last period? _________________________ 

 

Please describe you present medical condition and anything we should be aware of concerning your 

health: 

 

I certify that my responses to the foregoing questionnaire are true, accurate, and complete. 

Signature: __________________________ Date: ___________________ 



APPENDIX F 

Verbal Rating Scale 

 

 

         _______________________________________________________________ 

0  1  2  3  4  5  6  7  8  9  10 

 

    Not at all           Somewhat        Moderately                      Very               Extremely                     

      Painful                Painful                       Painful                        Painful               Painful 
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APPENDIX G 

Verbal Rating Scale for Expectations 

 

 

         _________________________________________________________ 

0  1  2  3  4  5  6  7  8  9  10 

 

    Not at all           Somewhat     Moderately                          Very               Extremely                     

      Painful                Painful                    Painful                             Painful               Painful 
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APPENDIX H 

STAI-State Anxiety 

A number of statements which people have used to describe themselves are given below. Read 

each statement and then circle the appropriate number to indicate how you feel right now, that is, 

at this moment. Do not spend too much time on any one statement but give the answer which 

seems to describe your present feelings best. 

 

   Not at all Somewhat Moderately Very Much So 

1. I feel calm 1 2 3 4 

 

2. I am tense 1 2 3 4 

 

3. I feel upset 1 2 3 4 

 1 2 3 4 

4. I am relaxed 1 2 3 4 

 

5. I feel content 1 2 3 4 

 

6. I am worried 1 2 3 4 
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APPENDIX I 

Self Efficacy Scale – Pain Tolerance 

To what degree are you certain that you will be able to: 

    Not at      Very      Some-        Moderately     Very           

                                                                                                             All         Little       What                 So         Much So     

 

1. Control pain associated with your event              0 1 2 3  4 

 

2. Cope well during your event              0 1 2 3  4  

 

3. Perform your event successfully              0 1 2 3  4 

 

 

4. Manage the pain during your event              0 1 2 3  4 

 

 

 



 

75 

 

APPENDIX J 

PCS 
Everyone experiences painful situations at some point in their lives. Such experiences may include headaches, tooth 
pain, joint or muscle pain. People are often exposed to situations that may cause pain such as illness, injury, dental 
procedures or surgery.  
 
Instructions:  
We are interested in the types of thoughts and feelings that you about the pain or discomfort involved in the upcoming 
exercise task. Listed below are thirteen statements describing different thoughts and feelings that may be associated 
with pain. Using the following scale, please indicate the degree to which you have these thoughts and feelings when 
you are experiencing pain. 

 

 RATING  0  1  2  3  4  

MEANING  Not at all  To a slight 
degree  

To a moderate 
degree  

To a great 
degree  

All the time  

 

 

 

 

 

 

 

 

 

 

 

 

1  I anxiously wish there would be no pain in the task. _______  

2  I can’t seem to keep pain off of my mind. _______  

3  I keep thinking about how much it will hurt. _______ 

4  I keep thinking about how badly I wish I would not feel pain. _______  

  

  

  



 

76 

 

APPENDIX K 
CESQ 

Respond to each of the following items by circling the number associated with response choices listed 
below that best corresponds with how responded to exertion-pain during the exercise.  Please try to 
respond to each item separately in your mind from each other item.  Choose your answers thoughtfully, 
and make your answers as true FOR YOU as you can.  Please answer every item.  There are no ―right‖ 
or ―wrong‖ answers, so choose the most accurate answer for YOU—not what you think ―most people‖ 
would say or do.  Indicate what YOU did when YOU were dealing with the pain involved in 
participating in the protocol.  

       1 = Didn’t do at all  
       2 = Did a little bit  
       3 = Did this a medium amount  
       4 = Did a lot  

1. I tried to grow as a person as a result of the experience.  1        2       3       4    
2. I thought about work or other substitute activities to take my mind off things. 1        2       3       4     
3. I concentrated my efforts on doing something about the pain.  1        2       3       4    
4. I turned my attention to my form and my cycling. 1        2       3       4    
5. I admitted to myself that I can’t deal with the pain, and quit trying.  1        2       3       4    
6. I daydreamed about things other than this.  1        2       3       4    
7. I made a plan of action.  1        2       3       4    
8. I just gave up trying.  1        2       3       4    
9. I took additional action to get rid of the pain. 1        2       3       4    
10. I focused on aspects of the testing environment to take my mind off things. 1        2       3       4    
11. I tried to see the pain in a different light, to make it seem more positive.  1        2       3       4    
12. I tried to come up with a strategy about what to do about the pain.  1        2       3       4    
13. I gave up the attempt to finish strong.  1        2       3       4    
14. I looked for something good in what is happening.  1        2       3       4    
15. I thought about how I might best handle the pain.  1        2       3       4    
16. I thought about movies or TV, to think about the pain less.  1        2       3       4    
17. I took direct action to get around the pain.  1        2       3       4    
18. I focused on finishing the task successfully. 1        2       3       4    
19. I sang songs in my head to deal with the task 1        2       3       4    
20.  I thought about pleasant events 1        2       3       4    
21. I reduced the amount of effort I’m putting into the task.  1        2       3       4    
22. I thought hard about what steps to take to deal with the task.  1        2       3       4    
23. I did what had to be done, one step at a time. 1        2       3       4    
24. I focused on how I could best finish the task. 1        2       3       4   
25. I tried to learn something from the experience.  1        2       3       4    
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