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The purpose of this study was to determine (a) the attentional focus strategies 

used by triathletes during the three stages of an Olympic distance triathlon, (b) if level of 

experience influences the attentional focus strategies used by triathletes, and (c) whether 

there is a relationship between athletes finishing times and the attentional strategies used 

in each stage of the race. Triathletes (N = 160) completed the Triathlon Attentional Focus 

Inventory (TAFI), which measured association and dissociation during the swim, bike, 

and run. A series of one-way ANOVAs revealed significant differences between the 

athletes’ level of experience and the attentional strategies used, as well as differences 

between the athletes overall race time and the attentional strategies used during each 

stage of the triathlon. Athletes with more experience associated more during the race, 

whereas athletes with less experience dissociated more throughout the race. 
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INTRODUCTION 

Effective use of attentional focus has been demonstrated to enhance endurance 

performance across a variety of sport settings (Cote & Salmela, 1992; Nideffer, 1976; Salmela & 

Ndoye, 1986). Different sports and activities place different attentional demands on athletes 

(Nideffer & Sagal, 2001). Likewise, the competitive levels of athletes seem to influence 

attentional strategies (Morgan & Pollock, 1977; Nideffer, 1976). Athletes must be able to shift to 

the appropriate type of concentration to match changing attentional demands to perform 

successfully (Nideffer & Sagal, 2001). Thus, the ability to focus on the appropriate cues at the 

right time is extremely important in all sports and supports why research in this area continues to 

expand across a wide range of competitive sport and exercise settings.  

Attentional Focus Terminology 

Nideffer (1976) developed a model to understand the relationship between the various 

forms of attentional focus. This model categorizes attentional focus along two interacting 

dimensions of focus, width and directionality. The interaction of the dimensions of width and 

directionality form four types of concentration: (a) broad external, (b) narrow external, (c) broad 

internal, and (d) narrow internal. A broad external focus centers externally on a variety of stimuli 

within the environment. For example, a runner who is in the middle of a pack of other runners 

attends to the actions of others around him/her and to the course to avoid getting boxed in or 

tripped. Such a focus requires the ability to integrate a variety of stimuli at the same time. A 

narrow external concentration occurs when the focus is on one or two essential cues required to 

complete the task. For instance, a runner may benefit by concentrating on his/her stride length. A 

broad internal attentional focus strategy occurs when an athlete is analyzing the sport situation 

and considering a multitude of different thoughts and feelings to develop the best course of 
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action to meet the task demands. For example, the cyclist may determine how many miles are 

left in the race to decide when to make his/her move to break from the pack. A narrow internal 

concentration is where the athlete is focusing on only one or two internal cues such as 

monitoring his/her heart rate and breathing to maintain a certain pace throughout the race. 

Attentional focus is not static; it is possible to move from one type of focus to another. For 

instance, a runner assessing his/her surrounding competitors and then focusing directly on his/her 

own stride would be an example of a transition from a broad external to narrow external 

attentional focus.  

Over the years various terms other than broad external, narrow external, broad internal, 

and narrow internal have been used when investigating these questions and when attempting to 

describe athletes’ attentional styles. For example, the terms association and dissociation have 

been used frequently in the literature when referring to individuals’ internal and external focus 

strategy. Morgan and Pollock (1977) defined association as when an athlete adopts a narrow 

internal attentional focus and monitors his/her bodily sensations whereas dissociation was 

defined as when an athlete uses external distraction as a coping strategy. Dissociative attentional 

focus diverts attention away from bodily focus and places it on external stimuli not related to the 

activity. An example of this is a runner focusing on the lyrics of a song to take his/her mind off 

of the discomfort of a race.  

Schomer (1987) advanced Morgan and Pollock’s (1977) definitions by illustrating that 

both association and dissociation can be internal and external. Internal association includes such 

things as feelings and affects, body monitoring, and commands and instructions to oneself; 

whereas external association includes using a heart rate monitor band and watch to monitor pace. 

Internal dissociation can be described as reflective activity thoughts, personal problem solving, 
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or thoughts about work or school; whereas external dissociation includes environmental 

feedback, course information, and conversational chatter. 

Instruments Used to Investigate Attentional Focus 

Various instruments have been used to determine athletes’ attentional focus strategies. 

Nideffer developed the Test of Attentional and Interpersonal Style (TAIS™, Enhanced 

Performance Systems; Nideffer, 1976) to assess attentional focus along the two interacting 

dimensions of width and direction. One of the main concerns with the TAIS™ is that it was not 

originally developed specifically for sport settings. Sport-specific inventories based on the 

TAIS™ have since been developed. For example, Van Schoyck and Grasha (1981) developed 

the Tennis Test of Attentional and Interpersonal Style and Bergandi, Shryock, and Titus (1990) 

developed the Basketball Concentration Survey. Other surveys and questionnaires have been 

developed to investigate associative and dissociative attentional strategies. For example, Silva 

and Applebaum (1983) developed the Running Styles Questionnaire to assess association and 

dissociation cognitive strategies employed by elite long-distance runners. Likewise, Newsham, 

Murphey, O’Toole, Hiller, and Douglas (1990) developed the Cognitive Coping Strategies 

Questionnaire to measure ultra-distance triathletes’ associative and dissociative thoughts. The 

development of the dimensions of the attentional focus model, the elaboration on definitions, and 

the various forms of questionnaires and surveys has enabled researchers to assess and understand 

individuals’ attentional styles. By investigating the components of attentional focus, athletes can 

make attentional style modifications to enhance their athletic performance (Nideffer, 1990).  
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Past Research Related to Attentional Focus of Athletes 

Attentional focus has been investigated using the above-mentioned surveys and through 

interviews to determine the attentional strategies athletes use (Gill & Strom, 1985; Morgan & 

Pollock, 1977; Wrisberg, Franks, Birdwell, & High, 1988; Wrisberg & Pein, 1990). As 

previously mentioned, the following questions have been typically addressed: (a) Which 

attentional focus is used for a particular skill (e.g., free throw shot or golf putt)?; (b) Which 

attentional focus is used most often during a particular competitive sport setting (e.g., basketball, 

tennis, running, swimming, and cycling)?; and (c) Which attentional focus is best for the various 

competitive levels (e.g., recreational, high school, club, college, Olympic, and professional)?  

Dissociative strategies have been shown to be effective in enhancing endurance activities. 

Wrisberg et al. (1988) investigated the effects of internal and external focus of attention during a 

graded exercise treadmill test. They found that Rating of Perceived Exertion (RPE) during the 

internally focused activity was higher than the externally focused activity. Gill and Strom (1985) 

found dissociation to be more effective in an endurance leg extension task. Those who focused 

on a dissociative stimulus (a collage positioned in front of them) performed more leg extension 

repetitions than those who used an association strategy (listening to the sound of their breathing). 

Wrisberg and Pein (1990) also found dissociative strategies to be more beneficial in their study 

of recreational runners. The results of this study showed that experienced recreational runners 

dissociate more than inexperienced runners. These studies support previous research on 

dissociative attentional focus effectiveness in running and cycling performance (Pennebaker & 

Lightner, 1980; Wrisberg et al., 1988).  

Additional research has investigated the attentional demands of swimming, biking, and 

running in the sport of triathlon. Newsham et al. (1990) found in their study on ironman 
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triathletes that the use of dissociation increased throughout the race. In other words, individuals 

dissociated more during the run than they did during the swim. It was also reported that more 

association was used during the bike than both the run and the swim. Newsham and colleagues 

also noted that attentional strategies are task specific and are affected by the length of the 

competition. Based on these results an ironman distance triathlon (2.4 mile swim, 112 mile bike, 

26.2 mile run) differs from an Olympic distance triathlon (1.5K swim, 40K bike, 10K run) or a 

sprint distance triathlon (.25 mile swim, 10 mile bike, 5K run) in its attentional demands.  

Although an abundance of research has supported the use of dissociative attentional 

strategies for endurance performance, other researchers have debated associative attentional 

strategies as a more effective method of performance enhancement (Beaudoin, Crews, & 

Morgan, 1998; Cote & Salmela, 1992; Morgan & Pollock, 1977; Schomer, 1987; Silva & 

Applebaum, 1983). Schomer (1987) found that athletes increased the use of associative 

attentional strategies when the exercise intensity increased. Association has also been shown to 

increase from beginning to end of an activity. In Silva and Applebaum’s (1983) study of the top 

50 finishers at the Olympic marathon trials, attentional focus shifted from dissocia tion at the 

beginning of the race to association at the end of the marathon.  

Skill level is another factor that influences attentional focus strategies. Morgan and 

Pollock (1977) found that elite runners preferred an associative strategy, whereas nonelite 

runners adopted a dissociative strategy in marathon running. This suggests that associative 

attentional focus may only be effective when athletes know how to accurately monitor their 

body. In this case, non-elite athletes would benefit from dissociative strategies (Moran, 1996). 

Therefore the use of elite or non-elite athletes in attentional focus research will influence the 

outcome of the study. In research supporting dissociative strategies the participants were mostly 
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recreational athletes (Okwumabua, Meyers, Schleser, & Cooke, 1983; Pennebaker & Lightner, 

1980; Wrisberg et al., 1988; Wrisberg & Pein, 1990). However, Morgan and Pollock (1977) 

classified their subjects as elite and nonelite athletes. It is likely that these conflicting results are 

due to the differences in participant selection. 

Personality and motivation research indicates that elite athletes differ from recreational 

athletes in their commitment to their sport (Clingman & Hilliard, 1987; Frederick & Ryan, 1993; 

Masters & Ogles, 1995). Do these differences change the way elite athletes focus during 

competition? Masters and Ogles (1995) found that elite marathon runners identify themselves by 

their sport, while recreational runners attribute their involvement in sport to reasons of wellness 

and body image. Other researchers found similar results (Clingman & Hilliard, 1987; Frederick 

& Ryan, 1993). If elite athletes consider their sport a part of their identity then perhaps their 

associative attentional style can be attributed to their commitment and motivation for 

competition. In other words, they spend more hours per day and more days per week submersed 

in their activity than recreational athletes. Orlick and Partington (1988) explained that an 

associative strategy keeps marathon runners from overextending too early and keeps them from 

holding back too much. By monitoring the body they can minimize fatigue and injury and can 

avoid hitting the “wall” in marathons (Merrill, 1981). Elite athletes are constantly required to 

monitor body sensations to recognize warning signs of fatigue or injury. These athletes often use 

their body perceptions to dictate the intensity of their workouts. Therefore commitment and 

motivational levels may contribute to the way athletes focus during competition.  

The aforementioned research has emphasized the attentional styles used in distance 

running. Further research in this area has investigated the attentional focus differences in various 

running environments and conditions. Morgan, O’Connor, Ellickson, and Bradley (1988) 
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reported in their study on elite distance runners that 72% of the runners in their study reported 

using associative strategies during competition, while only 21% of the same group used 

associative strategies during a training run. Summer, Sargent, Levey, and Murray (1982) 

investigated non-elite marathoners and found similar results. They reported that marathon 

runners of all levels tend to use associative strategies while competing, but they rely more on 

dissociative strategies when training. Based on these findings attentional focus strategies differ 

between practice and competition settings. If one’s attentional focus changes between practice 

and competition then perhaps a variety in practice settings would also elicit changes in 

attentional focus. Pennebaker and Lightner (1980) compared the attentional focus of individuals 

jogging a cross-country course with the focus used while jogging a repetitious lap course. The 

purpose of their study was to control the environmental stimuli in the settings to determine if 

different attentional focus strategies were used. Their results showed that focusing attention 

away from the body decreased perceptions of fatigue in the runners. In Pennebaker and 

Lightner’s (1980) study the cross country course provided a dissociative distraction for the 

participants. Participants were able to focus their attention externally on their surroundings to 

deal with the discomfort associated with running. Conversely, the circular lap course provided 

less distraction, which caused the participants to focus more on internal perceptions of how they 

were feeling during the run. This study provides a practical application of attentional focus in an 

exercise setting.  

 The information from Pennebaker and Lightner’s (1980) study can be helpful in 

expanding attentional focus research to include sporting events with multiple modes of activity. 

However, the limitations of this study lie in the inability to generalize the results to competitive 

athlete populations. The participants in this study were volunteers from an undergraduate 



 

 8 

psychology course. The attentional styles of recreational athletes (psychology students) are 

different than those used by elite athletes. Therefore the participants become a delimitation in 

this study. Likewise, studies such as Morgan and Pollock’s (1977) investigation reveal the 

attentional focus differences between elite and nonelite athletes. Although significant differences 

are apparent it is still unclear which attentional strategy is best for each population of study. 

Newsham et al. (1990) presented a framework for understanding the attentional demands of 

triathlon. However, little or no research has since been done to support or refute these findings. 

A multi-sport like triathlon not only presents changing environmental conditions, but also 

changes the physical demands of the activity. The implications of the aforementioned research 

indicate that changes in associative and dissociative strategies depend upon environmental 

conditions, the mode of activity, the duration of the activity, and the experience of the athlete. 

Purpose of the Present Study 

Little or no research has been done to measure the effects of changing modes of exercise 

on attentional focus during athletic competition. As sporting events change in a competition, can 

it be assumed that an athlete’s attentional focus will change as well? This question is especially 

relevant in the sport of triathlon. As an internationally recognized sport, triathlon recently 

emerged into the Olympics at the 2000 Summer Games. This introduction into the Olympics has 

enabled this multi-sport to grow in popularity as well as competitiveness. Past literature has 

begun to explore the attentional focus demands of triathlon (Newsham et al., 1990). However, 

further research is needed to build an understanding of the attentional demands of this sport and 

its varying distances. The changing environment, events, and distances in triathlon provide a 

variation in the way an athlete must focus. Are there parts of a triathlon that require more 

external focus than others? Newsham et al. (1990) reported that triathletes associate more during 
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the bike phase of a triathlon than both the run and swim. Does an individual’s skill in each phase 

of the triathlon influence his/her attentional focus throughout the race? Perhaps a person with a 

strong running background uses an associative focus during the run, but is less experienced in the 

swim and bike, and therefore dissociates during those parts of the race to focus on more external 

cues. Based on previous research, athletes who report a higher ability level will use associative 

strategies more often whereas those who report lower ability will tend to use dissociative 

strategies (Morgan & Pollock, 1977; Silva & Applebaum, 1989; Wrisberg & Pein, 1990). 

Therefore, the purpose of this study is to determine (a) the attentional focus strategies used by 

triathletes during the three stages of a triathlon, (b) if ability level and experience influence the 

attentional focus strategies utilized by triathletes, and (c) whether there is a relationship between 

the athletes finishing time/place and the attentional strategy they used in each stage of the race.  
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METHODOLOGY 

Participants 

The volunteer participants consisted of 160 athletes (106 males and 54 females) ranging 

from 18 to 66 years of age (M = 34.93, SD = 8.07). Participants were triathletes participating in 

one of two Olympic distance triathlons (1.5K swim, 40K bike, 10K run) in Texas. Information 

about the study and an invitation to participate was provided in the triathlon pre-race packets that 

all triathletes received the day prior to the event (see Appendix A).  

Instrument 

 The Triathlon Attentional Focus Inventory (TAFI) was designed specifically for this 

study and assesses the attentional focus strategies used during a triathlon competition. The 

question content was derived from previous research on attentional focus and endurance 

performance (Houseworth, 1991; Nideffer, 1976; Schomer, 1987). This 23- item inventory 

contains 8 demographic questions, 5 performance questions, and 10 questions related to 

attentional strategies used during the race (see Appendix B). Attentional focus was categorized 

along the dimensions of association and dissociation as defined by Schomer (1987). Questions 

14 to 16 consist of associative items (i.e., first six items, which include monitored pace – thought 

about pain) and dissociative items (i.e., remaining four to six items, which include thought about 

other competitors – listened to music) that are responded to on a range from 0 to 100 percent. 

The survey was completed by participants within two hours after the race to ensure accurate 

recollection of information and took approximately 10 minutes to complete. 

Procedures 

The institution review board (IRB) at the University of North Texas approved the study 

prior to the initiation of the investigation. Pilot testing involving triathletes (N = 3) was then 
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conducted to obtain feedback on the construction of the TAFI. Following the pilot test, a letter 

was sent to the race director of two Olympic distance triathlons in Texas, requesting permission 

to conduct research at these two events (see Appendix C). Permission to conduct this study was 

granted by the race director (see Appendix D). Participants were provided information about the 

study and an invitation to participate in their pre-race packets the day before the event. Within 

two hours after the completion of the race participants were approached and asked to volunteer 

to complete the survey. During the administration session, investigators informed the athletes 

that participation was voluntary and that they could terminate participation at any time without 

penalty or prejudice to them. In addition, confidentiality was guaranteed. Interested participants 

signed an IRB approved informed consent form prior to completing the survey (see Appendix E). 

Participants were given the 23- item survey and asked to answer the questions based on 

the race they just completed. The investigators answered any questions and instructed the 

participants to answer each item as honestly as possible. The first 100 participants to complete 

the survey were given a second survey and consent form inside a self-addressed stamped 

envelope. They were asked to complete the survey within 24 hours and to send it back by mail. 

This provided a means to assess test-retest reliability of the survey instrument. Following the 

administration of the survey, race results were obtained to compare survey responses with the 

participants’ finishing time in the race. The race results contain times and places of each race 

participant in the three stages of the triathlon.  

Data Analysis 

Stability of the TAFI was measured by test-retest responses. The dependent variables 

were the responses to the associative and dissociative items for the swim, bike, and run on the 

TAFI. The responses to individual items were compared between groups to determine 
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differences in attentional strategies based on experience and finishing times. One-way analyses 

of variance (ANOVAs) were conducted on the individual survey items to determine whether 

level of experience of the athletes influences their attentional styles. ANOVAs were also used to 

determine the relationship between athletes’ finish time classification and the attentional 

strategies used. Bonferroni post-hoc tests were conducted on the ANOVAs to control type I 

error.   

The level of experience of the athletes was determined based on answers to questions 4-7 

on the TAFI (see Appendix B; measuring the number of triathlons completed, number of hours 

spent training each week, and rating of triathlon involvement). For the purpose of this study, 

class III athletes (n = 25; 14 males and 11 females) were defined as athletes who have completed 

fewer than 5 total triathlons, fewer than 5 hours of training each week, and report participation in 

triathlons for health and fun. Class II athletes (n = 40; 28 males and 12 females) completed more 

than 5 total triathlons, more than 5 hours of training per week, and report an involvement in 

triathlons for sporadic competition. Class I athletes (n = 74; 50 males and 24 females) completed 

more than 20 total triathlons, more than 10 hours of training each week, and indicated intense 

training for competition. Participants were placed in the category that best represented their 

current status. At least two criteria must have been met for placement in a specific category.  

The athletes overall triathlon finish times as well as individual swim, bike, and run 

completion times were obtained from the race results following the race. Male and female race 

results were separated and split into thirds to create three groups of athletes based on overall race 

time. Group 1 (n = 50; 33 males & 17 females) finished in the top third, group 2 (n = 50; 33 

males and 17 females) represented the middle third, and group 3 (n = 51; 34 males and 17 

females) was comprised of the bottom third of finishers. The results listing individual swim 
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times, bike times, and run times were also split into thirds to create time groupings for each 

phase of the race. These time groupings were used to measure differences in attentional focus 

strategies based on race performance. 
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RESULTS 

Reliability of the Instrument 

 Some participants (n = 41) completed the survey twice, once within two hours after the 

race and again 24 hours later to determine consistency in responses over time. The results of the 

test-retest reliability analyses showed marginal to high correlation within items (see Appendix F 

Table 1). 

Descriptive Statistics 

 The participants (N = 160) in this study ranged from having completed 1 to 300 total 

triathlons (M = 23.94; SD = 39.82). The total number of hours spent training per week ranged 

from 3 to 36 hours (M = 12.88; SD = 5.56). Of the total participants only 21 used heart rate 

monitors during the race. Also, slower competitors used bike computers more than did faster 

competitors. Race conditions varied between the two triathlons used in this study. The first 

triathlon (Wool Capital Triathlon) took place on a sunny 80-degree morning, whereas the second 

triathlon (Ironhead Dallas Triathlon) took place on a rainy 70-degree morning. Responses to the 

dissociative items measuring the percent of time spent thinking about scenery, cars, spectators, 

and weather were significantly different between races for the swim F(1,154) = 7.88, p < .006, 

bike F(1,152) = 4.29, p < .040, and the run F(1,150) = 24.89, p < .000. Thus, the athletes who 

competed on the rainy morning attended more to the weather than the athletes who competed on 

the sunny morning. 

 Significant positive correlations (at the .01 level) were found between the participants’ 

feelings towards their performance and how well they were able to hold pace or keep their pre-

race strategies for the swim, bike and run. In other words, those who were able to hold pace and 

keep their pre-race strategies were more pleased with their swim (r = .70), bike (r = .75) and run 
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(r = .83) performances than those who could not hold their pace and keep their pre-race 

strategies. 

The means and standard deviations for association and dissociation items on the TAFI for 

groups based on experience (i.e., class I, II, and III triathletes) during the swim, bike, and run are 

shown in Table 2 (Appendix F). Means and standard deviations are also reported for finish time 

groupings (see Appendix F; Table 3). An examination of these means reveals higher levels of 

association for class I athletes and higher levels of dissociation for class III athletes. 

Group Experience Classification ANOVAs 

A series of one-way ANOVAs showed significant differences at the .05 alpha level 

between the triathletes’ group classification and the attentional focus strategies used during the 

swim, bike, and run phases of the triathlon (see Appendix F; Table 2). A significant main effect 

between classification groups for one swim associative item on the TAFI was found.  Class I 

athletes had a significantly higher mean score than class III athletes on the percent of time spent 

monitoring breathing, F(2,132) = 3.861, p < .033.  

 For the bike portion of the triathlon, the ANOVAs revealed a significant difference for 

two associative items and one dissociative item. Class I athletes reported a higher percentage of 

time spent monitoring bike pace than class II athletes, F(2,130) = 7.986, p < .001. A significant 

difference was found between groups for the percent of time spent monitoring breathing, 

F(2,126) = 7.965, p < .0001.  Class I athletes spent a greater percent of time monitoring their 

breathing than class III athletes. In addition, there was a group difference on the dissociative item 

measuring percent of time spent letting the mind wander, F(2,126) = 5.074, p < .010. Class III 

athletes reported a greater percent of time spent letting the mind wander than class I athletes. 
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 ANOVAs associated with the run showed significant results for two associative items and 

one dissociative item. A significant difference was found between class I and class II athletes as 

well as between class I and class III athletes for the percent of time spent monitoring run pace, 

F(2,130) = 9.558, p < .0001. Class I athletes also spent a greater percent of time monitoring 

breathing than class III athletes, F(2,127) = 5.152, p < .009.  Finally, class II athletes reported the 

greatest percent of time spent letting the mind wander and were significantly greater than class I 

athletes, F(2,128) = 3.419, p < .032. 

Finish Time Group Classification ANOVAs 

Although the results of a series of one-way ANOVAs showed significant differences 

between triathletes’ overall finish time group classifications and the attentional focus strategies 

used during the swim, bike, and run (see Appendix F; Table 3); no significant differences were 

found between the athletes’ individual swim, bike, and run completion times and the attentional 

focus strategies used. Specifically, the results related to overall finish time group classifications 

revealed a significant difference between groups II and III for the percent of time spent thinking 

about fatigue during the swim, F(2,140) = 4.566, p < .012. Group II spent more time thinking 

about fatigue during the swim than group III.  During the bike, group III spent significantly more 

time letting their minds wander than group I, F(2,136) = 3.266, p < .041. Significant results were 

also found for the run, F(2,141) = 3.511, p < .033. Group II spent a greater percent of time 

thinking about other competitors than group III. 
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DISCUSSION 

The purpose of this study was to determine the attentional demands of Olympic distance 

triathlons and to determine if differences exist as a function of ability level and experience as 

well as overall race time. Careful investigation of previous research on attentional focus and 

endurance performance led to the hypothesis that athletes with more experience and greater 

ability would use associative strategies more than dissociative strategies whereas inexperienced 

athletes with lesser ability would use dissociative strategies more than associative strategies in an 

Olympic distance triathlon. 

Attentional Strategies Based on Group Experience Classification 

 The results of this study indicated that athletes defined as class I or highly experienced 

triathletes reported higher levels of association during the swim, bike, and run than both class II 

and class III athletes (less experienced triathletes). This study supports previous research 

(Morgan & Pollock, 1977; Okwumabua et al., 1983; Schomer, 1987) on attentional focus and 

ability level. Okwumabua and colleagues found that runners use increasingly more associative 

mental strategies as they gain running experience. In the current study triathletes in class I, who 

reported the greatest number of hours of training per week and the greatest number of triathlons 

completed, reported a significantly greater percent of time associating during the race. More 

specifically, class I athletes reported a greater percent of time monitoring their pace and 

monitoring their breathing during each phase of the Olympic distance triathlon. These results 

support the idea that experienced athletes are more sensitive to bodily states and can more 

accurately attend to their bodily cues during competition (Moran, 1996; Morgan & Pollock, 

1977; Schomer, 1987)  
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Class II and class III athletes reported higher levels of dissociation than class I athletes 

during each phase of the triathlon. More specifically, class III athletes spent the greatest percent 

of time letting their minds wander during the bike, and class II athletes reported the greatest 

percent of time letting their minds wander during the run. This supports Morgan and Pollock’s 

(1977) study on marathon runners showing that experienced athletes associate more than 

inexperienced athletes, and inexperienced athletes dissociate more than experienced athletes. 

Inexperienced athletes rarely use associative strategies because they do not have the experience 

to identify which bodily cues to attend to (Moran, 1996). Instead these athletes attend to external 

cues during competition (Gill & Strom, 1985; Pennebaker & Lightner, 1980; Wrisberg et al., 

1988). An implication of this finding is that as triathletes gain experience they attend to internal 

cues during competition to monitor their bodily states whereas athletes with less experience 

attend to external cues to provide a distraction from the discomfort associated with triathlon 

competition.  

Attentional Strategies Based on Finish Time Classification 

 The finish time grouping variable placed race participants into one of three groups based 

on their overall race time. The individual time grouping variable placed race participants into 

three groups based on swim, bike, and run completion time. The results related to overall race 

time revealed that group III spent the greatest percent of time letting their minds wander during 

the bike. Group II spent the greatest amount of time thinking about fatigue during the swim and 

spent more time thinking about other competitors during the run. A careful investigation of the 

group means revealed that group I reported results similar to group II for the significant 

dissociative swim and run items. This shows that both the top third and middle third finishers 

reported a greater percentage of thoughts about fatigue and other competitors during the swim 
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and run stages of the race. These results do not necessarily support previous research (Morgan & 

Pollock, 1977; Silva & Applebaum, 1983). The bike results are consistent with the 

aforementioned class results as well as with previous research (Morgan & Pollock, 1977; 

Okwumabua et al., 1983), showing that athletes with slower times (group III) dissociate more 

often than athletes with faster times (group I).   

 The current study revealed no significant differences between top, middle, and bottom 

completion time groups in each phase of the race. That is to say, top finishers of the swim 

portion of the triathlon were not found to be significantly different than middle or bottom 

finishers of the swim portion. This suggests that the attentional strategies used during each phase 

of a triathlon are not a function of individual swim, bike, and run completion times; but rather 

are dependent upon overall finish race time. The implication of these results is that performance 

in each event is not as much of a determining factor for attentional strategies as their overall race 

performance. For instance, two athletes may have very different strengths and weaknesses 

between the swim, bike, and run, but they finish the whole triathlon in about the same time. One 

athlete may be a strong swimmer, whereas the other athlete is a strong runner. Based on the 

results of this study, these athletes would use similar attentional strategies throughout the race 

even though they had different strengths and weaknesses within the race. The attentional 

strategies used would be dependent upon their overall finish time in the triathlon and not their 

individual (swim, bike, run) completion times. 

Although different items showed significance between the group experience 

classification results and the finish time grouping results, the overall hypothesis that experienced 

athletes would report higher levels of association and inexperienced athletes would report higher 

dissociation levels was somewhat supported in this study.  
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Comparison of Grouping Variables 

 The group experience classification and finish time grouping results showed variations in 

significant associative and dissociative items. A possible reason for these differences in results 

may be that the group experience classification results presented an overall assessment of the 

attentional focus strategies used based on previous experience and involvement in the sport. This 

is a more global assessment of an athlete’s attentional focus, taking into account preparation, 

experience, and involvement in the sport. Time grouping results provided an assessment of race 

day conditions. This presented a measure of race day performance by the athletes overall finish 

times as well as individual (swim, bike, run) times for each phase of the triathlon. These results 

could vary from race to race because of such things as weather conditions, the number of 

competitors in the race, the nature of the course, or equipment difficulty (e.g., flat tire or bike 

computer dysfunction). The first triathlon used in this study (Wool Capital Triathlon) took place 

on a sunny 80-degree morning, whereas the second triathlon (Ironhead Dallas Triathlon) took 

place on a rainy 70-degree morning. Responses for the dissociative item measuring the percent 

of time spent monitoring scenery, cars, spectators, and weather were significantly different 

between races. These findings indicate that variations in race-day conditions may dramatically 

influence the attentional strategies used during the race.  

Another difference between grouping variables was the number of participants in each 

group. The time group classification separated athletes into three equal groups based on finish 

times in the race. Group I represented the top third finishers, group II were the middle third 

finishers, and group III was made up of the bottom third finishers in the race. The group 

experience classification did not provide three equal groups because this variable was dependent 

upon meeting the requirements of a pre-determined criterion. Placement into one of these three 



 

 21 

groups was determined by three responses on the TAFI, assessing the number of total triathlons 

completed, the number of hours of training per week, and an indication of the level of 

involvement in the sport. Based on the responses to these questions there were a disproportionate 

number of people in each group. Therefore slight variations in results between the two grouping 

variables may be related to the differences in the number of athletes in each group. 

A careful investigation of the means and standard deviations of associative and 

dissociative items on the TAFI reveals variation within the groups. Although significant 

differences were found between groups, there was a great deal of variability in responses for 

associative and dissociative items within each group. An explanation of these results may be due 

to the way in which the responses were answered.  The instructions to questions 14 to 16 on the 

TAFI were to indicate the percent of time spent attending to each item. Most of the participants 

reported attending to various cues more than 100 percent of the time during the swim, bike, and 

run.  Therefore the manner in which participants answered these questions may be a limitation in 

this study.  

Both the group experience classification and the group time classification variables 

revealed significant differences in attentional strategies in this study. Although some variations 

existed in the results, both grouping variables produced significant findings and somewhat 

supported previous attentional focus research (Morgan & Pollock, 1977; Okwumabua et al., 

1983; Orlick & Partington, 1988; Schomer, 1987).   
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CONCLUSIONS 

 The present study attempted to determine whether the attentional focus strategies of 

triathletes are a function of ability level and past experience as well as finish time in an Olympic 

distance race. The results revealed an association between the athletes’ level of experience and 

the attentional focus strategies used during the race. The results also showed a relationship 

between the athletes overall race time and the attentional strategies used. 

 The results of this study provide several implications for athletes, coaches, and sport 

psychology practitioners. In particular, coaches and sport psychology practitioners need to be 

aware of the appropriate attentional focus strategies to be used for elite and non-elite athletes. 

Based on this study, experienced triathletes tend to associate on things such as pace and 

breathing during competition. They have the knowledge and experience to know what bodily 

cues to focus on during a race (Moran, 1996). They also differ from inexperienced athletes in 

motivation and commitment to the sport, which also may influence the attentional strategies used 

(Clingman & Hilliard, 1987; Frederick & Ryan, 1993; Masters & Ogles, 1995). Inexperienced 

triathletes tend to use dissociative attentional strategies. In other words, they attend to cues 

outside of the body (i.e., letting the mind wander) during triathlon competition.  

The sport of triathlon has been growing in popularity and competitiveness since its debut 

in the 2000 Olympic games. As more individuals become invo lved in triathlon there is a growing 

need for performance enhancement techniques to evolve and become utilized by this athletic 

population. This study provides a strong foundation for attentional focus research in triathlon. 

Further research using the TAFI should be conducted to support its reliability as an accurate 

measure of association and dissociation in triathlon. Future research should also investigate 

attentional strategies used during triathlon training and competition to determine whether 
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situational differences exist. Additional research is needed to measure differences in attentional 

strategies for triathlons of various lengths (i.e., half and full ironman distance, Olympic distance, 

and sprint distance).  
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Appendix A 

Research Information and Participant Invitation 
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to participate in a research project involving the 
attentional focus strategies used by triathletes.  
Volunteers over the age of 18 will be asked to fill out a 
survey, which will take approximately 10 minutes to 
complete.  The survey will include questions about your 
training, your performance today, as well as your thoughts 
and attentional focus during the race. 
 
Researchers from the University of North Texas will be 
located near the finish line to administer the surveys after 
the race. 
 
Your participation is greatly appreciated and will help 
enable sport psychology practitioners, coaches, and 
athletes gain a better understanding of optimal attentional 
focus strategies to enhance triathlon performance. 
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Appendix B 

Triathlon Attentional Focus Inventory 



 

 27 

 
 
 

1. Race #  __________ 
2. Gender ____M    ____F 
3. Age _________ 
4. Number of triathlons completed________   Number completed this year_______ 
5. Number of triathlons completed at this distance or greater___________ 
6. Number of hours you typically train each week _____SWIM  _____BIKE  _____RUN 

 
7. Which of the following represents your involvement in triathlon 

____I train intensely to race and compete. 
          ____I train hard but race and compete sporadically. 

____I participate in triathlons for health and fun. 
 

8. Based on how you performed today rank the following events from 1= weakest to 3= strongest. 
 ____SWIM  ____BIKE   ____RUN 
 

9. In general, rank your ability in the following events from 1= weakest to 3= strongest. 
  ____SWIM  ____BIKE  ____RUN 

 
10. Please circle the number that best represents how you feel about your performance during each 

part of today’s race.  
 

 Displeased  Satisfied  Pleased 
   SWIM 1 2 3 4 5 
   BIKE 1 2 3 4 5 
   RUN 1 2 3 4 5 

 
11. Please circle the number that best represents your overall feelings towards your performance 

today. 
             
 

 
 

12. Did you have a pre-race strategy or pace you wanted to keep for each stage of the race? 
 

SWIM     ____no   ____yes 
BIKE       ____no   ____yes 
RUN        ____no   ____yes 
 

13. Rate how well you were able to hold your pace or keep your pre-race strategy. 
 

 Not at all  Some  Very much 
   SWIM 1 2 3 4 5 
   BIKE 1 2 3 4 5 
   RUN 1 2 3 4 5 

 

Displeased  Satisfied  Pleased 
1 2 3 4 5 

Triathlon Attentional Focus Inventory 
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14. During the swim indicate the percent of time that you 

        
15. During the bike indicate the percent of time that you  
 

 Monitored your pace 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your breathing 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your heart rate  0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about your feelings or 

emotions 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about fatigue 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about pain 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about other competitors 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about course information 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about scenery, cars, 

spectators, weather 0% 10 20 30 40 50 60 70 80 90 100% 
 Just let your mind wander 0% 10 20 30 40 50 60 70 80 90 100% 
      Talked to others 0% 10 20 30 40 50 60 70 80 90 100% 
 Other______________________ 0% 10 20 30 40 50 60 70 80 90 100% 

 
16. During the run indicate the percent of time that you  
 

 Monitored your pace 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your breathing 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your heart rate  0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about your feelings or 

emotions 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about fatigue 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about pain 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about other competitors 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about course information 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about scenery, cars, 

spectators, weather 0% 10 20 30 40 50 60 70 80 90 100% 
 Just let your mind wander 0% 10 20 30 40 50 60 70 80 90 100% 
      Talked to others 0% 10 20 30 40 50 60 70 80 90 100% 
      Listened to music  0% 10 20 30 40 50 60 70 80 90 100% 
 Other______________________ 0% 10 20 30 40 50 60 70 80 90 100% 

 Monitored your pace 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your breathing 0% 10 20 30 40 50 60 70 80 90 100% 
 Monitored your heart rate  0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about your feelings or 

emotions 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about fatigue 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about pain 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about other competitors 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about course information 0% 10 20 30 40 50 60 70 80 90 100% 
 Thought about scenery, cars, 

spectators, weather 0% 10 20 30 40 50 60 70 80 90 100% 
 Just let your mind wander 0% 10 20 30 40 50 60 70 80 90 100% 
 Other______________________ 0% 10 20 30 40 50 60 70 80 90 100% 



 

 29 

17. During each stage of the race did fatigue or pain cause you to slow your pace or break you 
from your race strategy? 

SWIM    ____no  ____yes 
BIKE      ____no  ____yes 
RUN       ____no  ____yes 
 

18. Do you believe that your thoughts during the race helped your performance? 
 
 Not at all  Some  Very much 
   SWIM 1 2 3 4 5 
   BIKE 1 2 3 4 5 
   RUN 1 2 3 4 5 
19. Do you believe that your thoughts during the race hurt your performance? 

 
 
 
 
 

 
20. Did you use a heart rate monitor during this race?     _____No   _____Yes 
 
21. If yes, how much do you feel that the heart rate monitor influenced your pace?  
 
 
                                          
            
22. Did you use a bike computer during this race?          _____No   _____Yes 
 
23. If yes, how much do you feel that the bike computer influenced your pace? 
 
 
 
 
 

 
 
 

Thank you for your participation! 

 Not at all  Some  Very much 
   SWIM 1 2 3 4 5 
   BIKE 1 2 3 4 5 
   RUN 1 2 3 4 5 

Not at all  Some  Very much 
1 2 3 4 5 

Not at all  Some  Very much 
1 2 3 4 5 
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Appendix C 

Letter to Race Director 
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Letter to Race Director 

 
 
 
 
 
June 10, 2002 
 
 
 
 
Dear Race Director: 
 
As per our telephone conversation, I am interested in collecting data on the attentional focus 
strategies used by triathletes. You indicated a willingness to allow me to conduct my research 
study at your Olympic distance triathlons on August 11 and September 8. I am interested in 
advertising my research project to all race participants by enclosing the attached information 
sheet in their pre-race packets. Participants will be asked to volunteer to complete the Triathlon 
Attentional Focus Inventory (TAFI) following the race. The survey will take approximately 10 
minutes to complete. If you have any additional questions concerning this study, please contact 
me at (940) 369-7036. The Institutional Review Board at the University of North Texas has 
approved this study and can also answer questions about the rights of participants in research at 
(940) 565-3940. Once the signed permission form is received I will forward the information 
sheets to be included in the race packets. Enclosed is a copy of the TAFI, informed consent form 
for athletes, pre-race packet advertisement sheet, and the race director permission form. I 
appreciate your time and willingness to participate in this research project. 
 
 
Sincerely, 
 
 
 
 
Sara M. Werner 
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Appendix D 

Race Director Informed Consent Form 
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Race Director Informed Consent Form 

 

I, ______________________________, agree to allow research to be conducted on the 

attentional focus strategies of triathletes at my Olympic distance triathlons on August 11 and 

September 8, 2002. I understand the athletes’ participation in this study involves voluntary 

completion of a survey that measures attentional focus strategies used in the three stages of a 

triathlon. I also understand that race results will be used in conjunction with the survey responses 

to determine the effectiveness of the athletes’ attentional strategies. The surveys will be 

administered to the athletes after the completion of the race and will take approximately 10 

minutes to complete. The answers they provide will help sport psychology practitioners, coaches, 

and athletes gain a better understanding of the attentional strategies that are most beneficial to 

triathletes of various levels of experience and competitiveness. 

 I understand the purpose of this research and realize that there is no personal risk or 

discomfort directly related to participation in this study. The participants may withdraw their 

consent to participate at any time without prejudice or penalty. I understand that my identity as 

well as the athletes’ identity will remain strictly confidential. General information collected 

regarding the attentional strategies used by triathletes in an Olympic distance event may be 

reported in scientific papers and presentations as long as my name and the names of the athletes 

competing in my events are excluded. 

 If I have any questions or concerns related to my participation or the athletes participation 

in this research project, I should contact Sara Werner at (940) 369-7036 or Dr. Scott Martin at 

(940) 565-3418 in the Department of Kinesiology, Health Promotion, and Recreation at the 

University of North Texas. This project has been reviewed and approved by the University of 

North Texas Committee for the Protection of Human Subjects (940/565-3940). 

 

 

 

______________________________________  _____________________ 

     Race Director’s Signature           Date 
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Appendix E 

Athlete Consent Form 
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Athlete Consent Form 

I, ________________________________, agree to participate in a research project 

involving the attentional focus strategies used by triathletes. I will be participating in a study 

examining attentional strategies that triathletes of various levels of experience and 

competitiveness use during the three stages of an Olympic distance triathlon. I understand that 

my involvement in this study will include the completion of the attached survey as honestly as 

possible. This survey is to be filled out within two hours after the race and will take 

approximately 10 minutes to complete. I understand that my race results will be used in 

conjunction with my survey responses to determine the effectiveness of my attentional focus 

strategies. My involvement in this study will help enable sport psychology practitioners, coaches, 

and athletes gain a better understanding of the attentional strategies that are most beneficial to 

triathletes during competition. I have a clear understanding of the purpose of this research and 

realize there is no personal risk or discomfort directly involved. I also understand that my 

identity and the answers provided on my survey are strictly confidential. I understand that 

general information regarding the attentional focus strategies used by triathletes of various 

competitive levels may be reported in scientific papers and presentations as long as my name is 

excluded. I understand that I am a volunteer participant in this study and may withdraw my 

consent at any time without prejudice or penalty. 

 If I have any questions or concerns related to my participation in this research project, I 

may contact Sara Werner at (940) 369-7036 or Dr. Scott Martin at (940) 565-3418 in the 

Department of Kinesiology, Health Promotion, and Recreation at the University of North Texas. 

This project has been reviewed and approved by the University of North Texas Committee for 

the Protection of Human Subjects (940/565-3940). 

 

 

 

_____________________________________  __________________ 

         Participant’s Signature        Date 
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Tables 
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Table 1 

 
Test-Retest Reliability Analysis 
 

Items Correlation 

  
Demographics  

Total triathlons completed  1.00  
Triathlons completed this year .95 
Olympic distance triathlons completed .98 
Hours of swimming per week .96 
Hours of biking per week .96 
Hours of running per week .95 
Triathlon involvement  .97 

Outcome  
Rank of swim performance .96 
Rank of bike performance  .93 
Rank of run performance .90 

Ability  
Rank of swim ability .86 
Rank of bike ability .86 
Rank of run ability .85 

Feelings  
Feelings about swim performance .93 
Feelings about bike performance .92 
Feelings about run performance .92 
Feelings about race performance .94 

Strategy Use  
Use of swim strategy .80 
Use of bike strategy .89 
Use of run strategy .85 

Consistent Pace  
Ability to hold swim pace .91 
Ability to hold bike pace .87 
Ability to hold run pace .89 

Swim   
% time spent monitoring pace  .75 
% time spent monitoring breathing  .72 
% time spent monitoring heart rate  .70 
% time thought about feelings  .77 
% time thought about fatigue .69 
% time thought about pain .66 
% time thought about competitors .85 
% time thought about course .91 
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Table 1 (continued). 
 

 

Items Correlation 

% time thought about scenery, cars, 
spectators, weather 

.77 

% time let mind wander .78 
Other .93 

Bike   
% time spent monitoring pace  .85 
% time spent monitoring breathing  .89 
% time spent monitoring heart rate  .83 
% time thought about feelings  .86 
% time thought about fatigue .92 
% time thought about pain .83 
% time thought about competitors .89 
% time thought about course .87 
% time thought about scenery, cars, 
spectators, weather 

.87 

% time let mind wander .87 
% time talked to others .87 
Other .95 

Run  
% time spent monitoring pace  .90 
% time spent monitoring breathing  .93 
% time spent monitoring heart rate  .88 
% time thought about feelings  .90 
% time thought about fatigue .87 
% time thought about pain .91 
% time thought about competitors .86 
% time thought about course .79 
% time thought about scenery, cars, 
spectators, weather 

.84 

% time let mind wander .85 
% time talked to others .94 
% time listened to music .55 
Other  .96 

Pain  
Swim pain .66 
Bike pain .71 
Run pain .84 

Thoughts  
Helpful swim thoughts .70 
Helpful bike thoughts .84 
Helpful run thoughts .86 
Hurtful swim thoughts .61 
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Table 1 (continued). 
 

 

Items Correlation 

Hurtful bike thoughts .52 
Hurtful run thoughts .63 

Equipment  
Use of heart rate monitor  1.00 
Influence of HR monitor on pace  .93 
Use of bike computer  1.00 
Influence of bike computer on pace 
 

.91 
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Table 2 

Descriptive Statistics for Associative and Dissociative Items by Group Experience Classification 

 Class I (n = 68) Class II (n = 33) Class III (n = 17)   
Items M SD M SD M SD p Eta2 

Swim          
 Pace 44.59 31.41 37.44 32.42 29.17 34.12 .161 .027 
 Breathing 56.16 31.21 48.42 32.26 35.00 37.65 .033b .051 
 HR 12.57 23.59 17.63 28.70  7.08 19.22 .245 .021 
 Feelings 42.43 31.83 39.44 30.51 30.00 26.54 .295 .019 
 Fatigue 32.05 28.23 29.46 23.09 21.25 23.46 .298 .019 
 Pain 17.92 25.56 15.79 18.40 12.92 17.32 .822 .003 
 Competitors 44.46 28.77 39.23 27.76 34.58 23.03 .261 .020 
 Course 30.41 28.64 26.76 26.36 18.26 19.92 .141 .030 
 Scenery 11.76 20.23 17.84 27.09 17.50 29.96 .380 .015 
 Wander 23.00 29.21 28.61 26.20 32.08 32.43 .262 .021 
Bike          
 Pace 69.45 26.82 48.38 30.05 54.78 24.66 .001a .105 
 Breathing 47.54 31.13 35.14 28.35 20.00 26.11 .000b .117 
 HR 28.45 37.25 18.11 29.23 14.78 29.21 .131 .032 
 Feelings 36.62 31.98 32.77 25.37 34.55 30.51 .789 .004 
 Fatigue 34.79 28.97 38.95 22.64 32.17 25.22 .592 .008 
 Pain 28.71 29.48 28.57 23.90 22.17 26.45 .588 .009 
 Competitors 54.72 26.54 47.11 28.56 45.65 31.45 .206 .024 
 Course 39.58 27.40 35.56 29.61 25.83 26.69 .121 .033 
 Scenery 36.25 32.95 41.94 34.63 36.09 31.30 .733 .005 
 Wander 15.48 20.82 26.97 26.28 32.61 35.06 .010b .071 
 Talked 6.14 12.07 11.62 18.34 8.10 13.65 .205 .025 
Run          
 Pace 73.42 26.10 49.46 33.50 54.35 31.74 .000a,b .134 
 Breathing 59.71 32.21 46.76 35.04 35.22 35.53 .009b .072 
 HR 30.14 38.41 26.15 34.15 16.96 34.17 .306 .019 
 Feelings 44.86 32.56 37.89 29.79 40.00 29.11 .414 .014 
 Fatigue 45.42 29.26 49.23 30.55 45.00 29.40 .780 .004 
 Pain 38.45 31.61 45.56 30.28 43.04 29.61 .522 .010 
 Competitors 56.03 28.95 46.41 28.70 45.65 27.27 .174 .027 
 Course 25.71 27.95 24.32 24.67 18.18 24.81 .447 .013 
 Scenery 23.66 27.16 26.15 25.71 20.87 25.57 .750 .004 
 Wander 15.63 22.97 28.38 27.94 22.17 21.94 .032a .053 
 Talked 16.48 23.85 14.59 17.57 20.83 26.69 .585 .008 
 Music 3.00 13.44 5.53 19.69 0.45 2.13 .427 .014 

Note. a = Class I and Class II, b = Class I and Class III, c = Class II and Class III 
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Table 3 
 
Descriptive Statistics for Associative and Dissociative Items by Overall Group Time Classification  

 Group I (n = 50) Group II (n = 50) Group III (n = 51)   
Items M SD M SD M SD p Eta2 

Swim         
 Pace 42.04 32.01 35.96 31.81 36.20 30.50 .558 .008 
 Breathing 51.28 31.73 42.77 32.62 43.80 33.56 .387 .013 
 HR 10.20 22.59 16.30 27.27 12.20 24.44 .477 .010 
 Feelings 38.57 31.75 39.55 26.32 36.80 32.16 .905 .001 
 Fatigue 30.63 26.53 34.13 26.30 19.39 21.93 .012c .061 
 Pain 19.38 24.18 15.33 17.00 10.60 17.19 .093 .033 
 Competitors 43.27 26.49 37.87 25.79 39.00 27.42 .575 .008 
 Course 31.43 29.44 22.50 24.70 28.37 28.82 .298 .017 
 Scenery 9.58 17.38 15.78 21.49 17.84 29.21 .196 .023 
 Wander 21.43 25.90 25.75 29.69 29.41 29.69 .375 .014 
Bike          
 Pace 63.88 29.43 63.70 26.78 57.45 29.08 .460 .011 
 Breathing 46.30 30.36 34.13 31.80 35.87 32.22 .138 .029 
 HR 23.75 35.59 23.26 34.45 21.96 32.57 .966 .000 
 Feelings 35.31 30.08 37.95 30.54 35.56 30.79 .901 .002 
 Fatigue 34.90 29.02 36.17 23.73 34.89 27.26 .965 .001 
 Pain 30.64 30.82 25.35 24.24 28.09 27.79 .668 .006 
 Competitors 53.67 26.90 50.21 26.58 48.26 30.06 .631 .007 
 Course 36.53 26.02 31.33 27.77 33.83 27.86 .652 .006 
 Scenery 29.18 26.68 38.89 33.66 43.91 35.87 .079 .036 
 Wander 16.33 20.69 22.05 26.02 30.22 32.08 .041b .046 
 Talked 7.29 14.10 8.44 14.29 8.60 14.89 .892 .002 
Run          
 Pace 63.47 31.79 62.67 29.57 58.33 33.03 .693 .005 
 Breathing 52.13 31.34 44.22 36.09 50.64 37.38 .520 .010 
 HR 21.78 35.76 25.96 36.04 32.98 37.87 .334 .016 
 Feelings 40.63 31.31 44.67 31.38 40.67 28.87 .769 .004 
 Fatigue 39.59 27.91 49.57 30.99 43.70 29.24 .251 .020 
 Pain 38.51 30.57 42.00 31.59 40.64 30.25 .860 .002 
 Competitors 52.65 29.28 55.96 25.42 41.25 30.36 .033c .047 
 Course 24.68 25.10 21.36 24.74 24.68 27.81 .783 .004 
 Scenery 18.54 21.54 24.04 25.08 27.23 30.55 .259 .019 
 Wander 14.79 22.41 21.78 24.71 25.11 26.12 .114 .031 
 Talked 12.50 18.28 19.78 25.36 21.25 27.18 .163 .026 
 Music 1.46 10.10 6.09 19.49 1.74 10.39 .206 .023 

Note. a = Group I and Group II, b = Group I and Group III, c = Group II and Group III
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