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ABSTRACT 

This study was designed to examine the relationships 

between exercising while injured, and variables found to be 

relevant in the exercise dependence literature. It was 

also designed to test the utility of the Self-discrepancy 

model (Higgins, 1989) of motivation, cognition and affect. 

Twenty-six (N = 26) injured athletes participated. The AIQ 

was designed for this study to measure involvement with 

exercise and the nature of the injury. Negative mood was 

measured by POMS, and discrepancies between selves were 

measured by the Selves Questionnaire. Therapists' ratings 

were included to measure injury rehabilitation behavior. 

Confirmatory factor analyses and hierarchical 

regression analyses were used to test hypotheses. The 

utility of the self-discrepancy model, when applied to this 

sample, was unsupported. Seriousness and persistence with 

exercise, the recurrence of the injury, and depression due 

to the injury, were significant predictors of exercising 

while injured. A power analysis was used to test the 

probability of significant findings. 
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CHAPTER 1 

INTRODUCTION 

There is a tremendous interest in the United States in 

health and physical fitness. This interest reflects 

attempts to maintain physical and mental well-being, as 

well as to prevent illness (Chan & Grossman, 1985). In 

1985, it was estimated that 26 million Americans regularly 

participate in swimming, 27.7 million in calisthenics, 20.2 

million in recreational biking, and 17.1 million in running 

(Koplan, Siscovick & Goldbaum, 1985, cited in Smith, Scott, 

O'Fallon & Young, 1990). The increased numbers in athletic 

participation has been paralleled by an increase of sport -

related injuries. In the United States, of the estimated 

70 million annual injuries requiring medical attention, or 

at least a day of restricted activity, approximately 3-5 

million of these are sport-related (Kraus & Conroy, 1984). 

Within amateur athletics, approximately one half of all 

participants suffer an injury which prevents participation 

in their sport (Hardy & Crace, 1990, cited in Williams, in 

press). These injuries can be devastating not only 

physically, but psychologically as well. Although 

"physical rehabilitation may proceed satisfactorily, 
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emotional pain or conflict can remain undetected (Eldridge, 

1983)." In order to facilitate complete recovery from an 

athletic injury, health professionals must understand and 

address not only the physical, but the psychological 

implications of the injury. This underscores the 

importance of exploring the psychological impact of sport-

related injuries. 

Currently, a majority of the athletic injury studies 

have focused on prevention and treatment, while few have 

focused on rehabilitation. From a psychological 

perspective, there is a lack of research investigating 

adherence to rehabilitation programs among injured athletes 

(Duda, Smart and Tappe, 1989). Of that research, most, if 

not all of the studies focus on those athletes who do not 

exercise enough to meet their sport physician's or athletic 

trainer's recommendations. No attention is given to those 

who continue to exercise while injured, despite 

contraindications. In 19 79, psychologist William Morgan 

noted this behavior in runners, observing that some 

continued to run even when it put their health in jeopardy. 

Utilizing the concept of "exercise addiction" popularized 

by Glasser's 1976 book "Positive Addiction," Morgan focused 

on the negative aspects of such an "addiction," and likened 

athletic injury to exercise "withdrawal." Athletes who 
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exercise while injured were referred to as 11 compulsive" or 

"addicted," and such behavior is considered to be a 

diagnostic criterion for compulsive athleticism or athletic 

addiction. 

The rehabilitation literature is in need of research 

focusing on the psychological aspects of nonadherence in 

those who continue to exercise while injured, because this 

group accounts for a substantial number of individuals. 

Edward Colt, endocrinologist and former medical director of 

the New York City marathon, believes that "all--10 0 

percent--of the people who exercise regularly are addicted 

to some extent" (Grant, 1986) . Although not everyone 

agrees the problem is so extensive, nor that it is an 

addiction in the same way that drugs and alcohol are 

viewed, the syndrome of continuing to exercise even when it 

jeopardizes health has been recognized for a long time. 

Many physicians and sports-medicine specialists have 

observed that 

some 'recreational' athletes push themselves to 
the point of injuries such as shin splints or 
stress fractures, then refuse to rest and 
recuperate, causing greater and perhaps permanent 
damage (Grant, p. 26) . 

Athletic trainers are constantly reporting problems of 

nonadherence (Duda et. al., p. 368). Adherence to 

rehabilitation is critical to the injured athlete's ability 
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to recover fully, both physically and psychologically. 

Of the several studies that have investigated 

adherence to athletic injury rehabilitation programs, most 

have been atheoretical in nature (Duda et. al., p. 368). 

Eichenhofer, Wittig, Balogh, & Pisano, 1986 (cited in Duda 

et. al., p. 368), investigated the relationship between 

specific personality traits and adherence to rehabilitation 

by injured athletes. Using the Millon Behavioral Health 

Inventory, they found that only the somatic anxiety trait 

subscore significantly correlated with adherence, 

suggesting that the more somatic anxiety experienced by the 

athlete, the less the athlete adhered to the rehabilitation 

program. Fisher, Domm, & Wuest (1988) found that among 41 

intercollegiate male and female athletes, adherers differed 

from nonadherers in that they perceived greater social 

support from their trainers, were higher in self-motivation 

and pain tolerance, perceived that they worked harder 

during rehabilitation, and were less bothered by scheduling 

sessions and the environmental conditions of athletic 

training. 

One exception to the atheoretically based studies 

investigating adherence is that of Duda, Smart, and Tappe 

(1989). The study was based on Maehr and Braskamp's theory 

of personal investment, and was designed to identify 
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psychological variables that predict adherence behaviors in 

injury rehabilitation among intercollegiate athletes. The 

study examined the relationship between personal 

incentives, sense of self, and perceived behavioral 

options, with adherence behaviors among injured athletes in 

a rehabilitation setting. Results suggested that athletes 

who adhered the most to their treatment were more goal 

directed or self-motivated, placed more emphasis on task-

involved or mastery goals in sport, believed in the 

efficacy of the treatment, and perceived more social 

support for their rehabilitation. However, as in the above 

studies, nonadherence was defined as insufficient 

performance of the rehabilitation exercises, and did not 

focus on those who exercise "compulsively" during 

rehabilitation. 

There is a paucity of theoretically based studies that 

provide a model of motivation specific to sport injury 

rehabilitation. Such a model would be useful in 

understanding the psychological determinants of 

nonadherence behavior, specifically, of exercising while 

jeopardizing one's recovery. It may prove to be beneficial 

for guiding health professionals toward designing 

rehabilitation programs that address the psychological 

costs of athletic injury and facilitate a "compulsive" or 
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"addicted" athlete's complete recovery from injury. 

Purpose of the Study 

The purpose of this study is two-fold. First, it is 

to investigate the usefulness of Higgin's (1989) self-

discrepancy model of the relation between self-beliefs and 

motivation as applied to the rehabilitation setting--

specifically, with athletes who continue to exercise while 

injured. it is hoped that this model will serve as a 

predictor of such behavior, and will provide insight into 

the question, "why do some injured athletes continue to 

exercise despite contraindications?" Contraindications 

include further injury and premature return to sport, all 

of which result in slowed rehabilitation and jeopardized 

health. This leads to increased psychological, physical 

and financial costs, not only to the athlete but to their 

team, family and ultimately society, who has to bear the 

brundt of prolonged medical insurance costs. The use of 

Higgin's model could also provide implications for 

psychological intervention in order to facilitate complete 

rehabilitation of injury for this particular group of 

athletes. 

This study will also test the Self-discrepancy model 

with a previously untapped population. Higgin's theory has 
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been used with college students, generally those enrolled 

in Introduction to Psychology courses ( Higgins, Klein & 

Strauman, 1985; Higgins, Klein, & Strauman, 1987; Van Hook 

& Higgins, 1988; Strauman & Higgins, 1989; Higgins, 1990), 

diagnosed Major Depressives (Arkowitz, 1992), clinically 

diagnosed depressed and social phobic patients (Strauman, 

1989, cited in Higgins, 1989), and bulimics (Forston & 

Stanton, 1992). The model has proven to be somewhat 

successful in the above studies, however results were 

unreplicable in some studies not associated with Higgins 

and colleagues {Hal Arkowitz, personal communication). The 

test of a good theory is its ability to predict 

relationships between phenomenon, to apply to other 

phenomenon (generalizability), to generate additional 

research (its heuristic value), and to apply to practical 

problems (John Hetherington, personal communication). This 

study is such a test of the Self-discrepancy theory, with 

particular attention to the theory's generalizability and 

pragmatic value. 

The second purpose of this study is to test the 

usefulness of the Athletic Injury Questionnaire (AIQ) 

developed by the investigator for this study. It is a 

compilation of several pre-existing questionnaires, and 

therefore reliability and validity data are unavailable. 
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The usefulness of this questionnaire will be determined by 

its ability to predict which injured athletes will continue 

exercising despite contraindications. The questionnaire is 

based on items suggested in the athletic addiction 

literature and athletic injury rehabilitation literature to 

be important factors related to injury rehabilitation 

behaviors. 

Justification 

Several studies have explored the psychological 

responses of athletes to injury. Chan & Grossman (19 88) 

studied the psychological effects of running loss upon 

consistent runners by comparing a group of "Prevented 

Runners" who were unable to run for at least two weeks, 

with a comparable group of "Consistent Runners," who were 

able to run on a consistent basis. Results suggested that 

Prevented Runners experienced significantly greater 

symptoms of psychological distress including depression, 

anxiety and tension, confusion, overall mood disturbance, 

and lowered self-esteem, when compared to the Consistent 

Runners. Smith, Scott, O'Fallon and Young (1990), assessed 

the psychological responses of 72 injured athletes, from 

the time of injury, through rehabilitation. Their findings 

suggest that frustration, depression and anger were the 
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most frequently endorsed emotional responses, and the most 

seriously injured athletes showed the greatest mood 

disturbance. In addition, the most seriously injured 

athletes failed to show significant improvement in mood 

disturbance until l month after the injury. Crossman and 

Jamieson (1985) noted mood disturbance in athletes who 

tended to overestimate the severity of their injury. These 

athletes reported state anxiety, feelings of anger, apathy, 

loneliness and inadequacy. Robbins and Joseph (1985) 

required runners to miss a run or series of runs, and found 

reports of irritability, restlessness, frustration, guilt, 

depression, sleeping problems, digestive tract 

difficulties, and muscle tension as a result. 

The psychological impact of injury on an athlete 

appears to be related to the meaning that sports 

involvement has for that athlete {Eldridge, 1983). 

Therefore, the psychological benefits of exercise are 

especially important when exploring the impact of athletic 

injury. Eldridge (19 83) addressed the psychological 

significance of athletics, noting that "there is a strict 

corollary between movement and psychic life" and psychic 

development (p.2 74). Injury restricts this movement, and 

must therefore have an impact on psychic life. For an 

athlete, psychic life can be largely based on the meaning 
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he/she assigns to athletics. According to Eldridge, 

athletics becomes a means for achieving self-esteem and 

compensating for a sense of inadequacy, as well as means 

for personality enhancement, and provision of self-

identity. Injury can eliminate "identity-confirming roles" 

and often results in emotional frustration, depression and 

fear concerning ideal self images (p. 272). 

The psychological significance of sport also includes 

the importance of body image as part of the symbolic 

meaning of athletics. Injury challenges a self-esteem 

based on physical image, and can interfere with self-

concepts of energy and vigor. Athletics also create a 

sense of autonomy and increase feelings of personal 

mastery. Injury interferes with this sense of autonomy and 

often results in "frequently fantasized expectations of 

total physical and personal inadequacy, or irrational 

horrors of helpless dependency" (p. 273). 

Connie Chan, a psychologist at the University of 

Massachusetts at Boston, has studied the psychological 

consequences of being unable to exercise, and feels that 

for the "addicted" athlete, exercise fulfills profound 

psychological needs. Chan has treated numerous running 

"addicts" and notes that they develop a sense of control 

over their bodies, and feel invincible when running. They 
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are able to measure their achievements quantifiably, such 

as in mileage and time, which for many serves as "a self 

affirmation that helps to overcome deeply buried fears of 

powerlessness and personal inadequacy" (Grant, p. 26). She 

adds that eventually exercise becomes the root of their 

psychological well-being, and the basis for their self 

identity. Addicts have to exercise daily to function 

normally, and become irritable, tense and anxious if unable 

to exercise short-term. Long-term consequences are more 

drastic, including depression, lack of energy, loss of 

interest in eating, sex and other activities, decreased 

self-confidence and self-esteem, insomnia and weight loss 

or gain (p. 26) . The addicted athlete continues to 

exercise while injured and organizes his/her life around 

exercise. "The reason they keep punishing themselves 

probably lies in what happens when they don't run, swim, 

bicycle or work out" (p. 26). 

The psychological significance of athletics 

underscores the importance of sport to an athlete's 

psychological well-being. It suggests that those persons 

who place a high value on participation in sport, are 

likely to suffer psychological distress due to the loss 

associated with athletic injury. The level of distress 

appears to be related to the how invested an athlete is in 
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athletics : "a person's athletic accomplishments may serve 

a central role as one's source of self-esteem and self-

concept" (Williams, in press). Eldridge noted the 

centrality of athletics to self-concept in athletes, 

highlighting the use of the "physical self" for personality 

development, and that injury often "elucidates feared 

discrepancies among present, abandoned, and anticipated 

selves" (p. 273). This fear creates dissonance and 

anxiety, as well as expectations of physical and personal 

inadequacy. 

Negative thoughts about oneself as a source of 

emotional distress has long been considered a fundamental 

concept in psychology and is the basis of many recent 

perspectives on the psychological nature of distress 

(Higgins, 1989). These perspectives focus on the relation 

between self, affect, and motivation, underscoring the 

importance of self-concept as a major source of emotional-

motivational problems. The nature of the emotional-

motivational problems is different across individuals, 

suggesting that these problems are not just related to 

aspects of the actual self, but to other types of self-

beliefs as well. Higgins and his colleagues have proposed 

a model of the relation between self, affect and motivation 

that goes beyond the actual self, by emphasizing the 
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relation between other types of self-beliefs as well. This 

model is known as "self-discrepancy theory," and has 

recently been modified and expanded to better address the 

above relations {Higgins, 1989). 

Self-discrepancy theory suggests that it is not the 

content of self-beliefs, but the relations between these 

beliefs that is crucial. These relations represent 

specific psychological situations that are associated with 

specific emotional-motivational states. Such a model of 

motivation is useful for predicting specific types of 

affect based on the types of self-discrepancies, and vice 

versa. Because mood and self-beliefs appear to be related 

to the motivation to exercise habitually (Robbins & Joseph, 

19 85), such a model could prove to be useful as a predictor 

for (a) those who might suffer the greatest mood 

disturbance due to athletic injury, and (b) those who might 

continue to exercise while injured, despite 

contraindications. 

Hypotheses 

The following are the hypotheses this study will test: 

I. Based on the results of Van Hook & Higgins (1988) and 

Strauman & Higgins (1987), results are expected to support 

the self-discrepancy model in the following way: 
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(a) those injured athletes who continue to 

exercise despite contraindications will have 

higher magnitudes of self-discrepancies between 

the "ought" and "ideal" self-guides, also known 

as a "double approach-avoidance conflict" (Van 

Hook & Higgins, 19 88). 

(b) those injured athletes will also 

have higher scores on the 

confusion/bewilderment scale of the 

POMS. 

II. Based on the exercise addiction literature, I expect 

results on the AIQ to reflect that athletes who report that 

they continue to exercise while injured will: 

(a) exhibit a correspondingly high exercise 

investment rating. 

(b) exhibit a correspondingly high score on the 

seriousness/persistence and athletic identity 

scale. 

(c) will have a higher recurrence of the same 

injury. 

III. Based on both the exercise addiction literature and 

self-discrepancy theory, I expect the following 

variables will predict the continuation of exercise 
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while injured: the severity of the injury, the 

athlete's exercise investment rating, reasons for 

participation in sports, recurrence of the injury, 

self-discrepancy score, and the negative mood 

experienced due to the injury. 

Assumptions 

The validity of this study rests upon the following 

assumptions: 

1. The sample is representative of the population for 

which the results of this study will be generalized. 

2. The sample injured athletes will respond to 

questionnaires truthfully and will correctly follow the 

directions given with each instrument. 

3. The self-designed questionnaire for measuring exercise 

dependence and rehabilitation behavior is valid and 

reliable. 

4. Each health professional involved in the recruitment of 

subjects followed the standardized method of introducing 

the study and asking for participation. 

Limitations 

The following are the limitations of this study: 

l. The subject pool will not be random, nor will the 

results be generalizable to the population as a whole. 
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2. Because recruitment of subjects for this study was 

difficult, all willing participants were included. 

3. Recruitment was performed by the health professional, 

not the investigator. 

Definition of Terms 

Because the following terms are used throughout the 

study, they need clarification: 

Addicted /exercise-dependent/compulsive athlete - These 

terms are used interchangeably and refer to an injured 

athlete who continues to exercise despite 

contraindications, including exacerbation of a current 

injury, and/or further injury. 

Exercise dependence/addiction - These terms are used 

interchangeably and refer to the syndrome of habitual 

exercise despite negative consequences, and the 

presence of "withdrawal" symptoms when unable to 

exercise due to illness, injury or circumstances. 

Injured athlete- An athlete who has sustained an injury as 

a consequence of participation in exercise, sport or a 

game (Smith, Scott, O'Pallon & Young, 1990). 

Sport-related Injury- One that restricts activity beyond 

one day after the injury, and is the result of sports, 

exercise or a game. 
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Summary 

The increased interest in exercise for its physical 

and psychological benefits has resulted in an increase of 

exercise-related injuries and the concomitant increase in 

sports injury rehabilitation programs. Health 

professionals within these programs have consistently noted 

an increase over the past two decades in exercise-induced 

injuries; that is , injuries due to the overuse of 

specific body parts as a result of habitual exercise. The 

reporting of this phenomenon has lead to a growing body of 

literature focused on exercise dependence, or the syndrome 

of habitual exercise despite contraindications. 

Not unlike the drug dependence literature, numerous 

studies have been conducted to ascertain the causal factors 

of such an addiction. Unlike the drug dependence 

literature, the exercise dependence literature is devoid of 

theoretically-driven studies for causal inference. The 

present study was designed to test the utility of a theory 

obtained from the social cognition literature, Higgins' 

Self-discrepancy theory, as a model for the motivation to 

continue exercise despite contraindications. Specifically, 

this model was applied to the athletic injury 

rehabilitation setting. The purpose of such an application 

was to test the value of this theory as a general model for 
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cognition, affect and motivation, and more specifically, to 

apply it to the sports injury rehabilitation setting in 

order to predict and hopefully prevent the practice of 

exercising while injured despite further physical damage. 

Because exercise-dependency is most likely to present 

itself initially as an injury in the sports injury 

rehabilitation setting, health professionals within this 

setting have the responsibility to detect it and address 

the problem before further physical damage is done. In 

addition, such a model could aid in the understanding of 

the psychological conflicts associated with exercise 

dependence, which when addressed, should facilitate the 

complete recovery of an injured athlete. 

The following chapter presents a review of the 

literature pertinent to this study. The third chapter 

presents the methodology used in this study, and the fourth 

chapter offers an analysis of the results. The fifth and 

final chapter, summarizes conclusions drawn from this 

study, and offers implications for further research. 
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CHAPTER 2 

LITERATURE REVIEW 

Introduction 

The review of literature in this chapter is divided 

into three parts. The first part considers the topic of 

exercise dependence (or exercise addiction). Of special 

interest are the psychological and physiological benefits 

of exercise, and their relation to exercise dependence. 

Therefore, the literature in this section is divided into 

two parts: the psychological benefits of exercise, and the 

physiological benefits of exercise, and their relation to 

exercise dependence. 

The third part encompasses the Self-discrepancy theory 

literature. Because the purpose of the study is to both 

test the value of the theory as a model for cognition, 

affect and motivation, as well as to test its application 

to the athletic injury rehabilitation setting, the 

literature reviewed will include an in-depth description of 

the theory and its applicability to the population in 

question, as well as previous studies testing the theory. 

Athletic Addiction 

The increasing interest in physical fitness over the 
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past few decades has been reflected in considerable 

research on exercise (Thaxton, 1982), and there is 

"substantial evidence to support the prevalent belief 

within the health sciences that habitual physical activity 

enhances both physiological and psychological well-being" 

(Dishman, ickes & Morgan, 1980). Consistent aerobic 

exercise has been shown to reduce health risk factors such 

as high blood pressure, decreased cardiac output, and high 

cholesterol (Robbins & Joseph, 1985). Chronic exercise is 

known to decrease obesity and hypertension, two risk 

factors associated with cardiovascular disease (Dishman et. 

al., p.116). It has been recognized as a means for reducing 

stress (Robbins & Joseph, p. 25) as well as the incidence 

of stress-related illness (Kobasa, Maddi, & Puccetti, 1982, 

in Robbins & Joseph, p. 23). It is well documented that 

both chronic and acute physical activity will reduce 

anxiety (Bahrke & Morgan, 1981) and depression (Greist, 

Klein, Eischens, Faris, Gurraan & Morgan, 1979). 

Participants consistently report feeling "better" following 

exercise {Dishman et. al., p. 116; Sachs & Pargman, 1979), 

and research has demonstrated that consistent exercise 

results in positive psychological changes such as improved 

self-esteem, development of a sense of mastery, and 

improved ways of coping with stress (Chan & Grossman, 
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1988) . 

Given that consistent exercise is associated with 

positive effects, it is not surprising that individuals 

who appear to be completely well-adjusted, can become 

strongly dependent on a regular regimen of physical 

activity, to the extent of compulsivity (Yates, Shisslak, 

Allender, Crago, & Leehey, 1992; Chapman & De Castro, 

1990). Robbins & Joseph (1985) state that an "alarming" 

number of runners have become dependent on frequent running 

due to the emotional benefits of exercise. Psychologist 

Catherine Shisslak estimates that 5% of the running 

population falls into the addicted category, which equals 

approximately l 1/2 million people out of the 31 million 

distance runners in the United States {Lewis, 19 84). She 

adds that the figures are even greater when the number of 

participants in other sports are taken into account. 

Endocrinologist Edward Colt, former medical director of the 

NYC marathon, believes that addiction to exercise is 

widespread, and that 100% of those who exercisc: regularly 

are addicted to some extent (Grant, 19 86). De Coverly Veale 

(1987)states that the prevalence of exercise dependence is 

unknown, but only a very small percent are likely to have 

severe dependence. 

The phenomenon of exercise as a compulsive behavior 
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has been referred to by researchers as "exercise addiction" 

(Glasser, 1976; Sachs & Pargman, 1979), "negative 

addiction," (Morgan, 1979), "obligatory running," (Yates et 

al., 1992), and "morbid exercising" (Chalmers, Catalan, Day 

&. Fairburn, 1985)* In an effort to facilitate the diagnosis 

and research of exercise addiction, De Coverly Veale (1987) 

draws parallels to drug dependence. She prefers the term 

"exercise dependence," and proposes diagnostic criteria 

based on the core features of a dependence syndrome derived 

from the drug dependence literature: 

A. Narrowing of repertoire leading to 
stereotyped pattern of exercise with a regular 
schedule once or more daily. 
B. Salience with the individual giving 
increasing priority over other activities to 
maintaining the pattern of exercise. 
C. Increased tolerance to the amount of exercise 
performed over the years. 
D. Withdrawal symptoms related to a disorder of 
mood following the cessation of the exercise 
schedule. 
E. Relief or avoidance of withdrawal symptoms by 
further exercise. 
F. Subjective awareness of a compulsion to 
exercise. 
G. Rapid reinstatement of the previous pattern 
of exercise and withdrawal symptoms after a 
period of abstinence. 

The following are considered to be associated features: 

H. Either the individual continues to exercise 
despite a serious physical disorder known to be 
caused, aggravated or prolonged by exercise and 
is advised as such by a health professional, or 
the individual has arguments or difficulties with 
his parnter, family, friends, or occupation. 
I. Self-inflicted loss of weight by dieting as a 
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means towards improving performance. 

Such diagnostic criteria do not imply etiology or different 

degrees of dependence, and De Coverly Veale adds that 

physiological and social function impairments are 

considered epiphenomena that are consequences of 

dependence. She notes that most individuals characterized 

as exercise dependent probably suffer from a partial 

syndrome, to be described later in this chapter. 

In the drug dependence literature, Russell (1976) 

proposed that the critical factor of "dependence" is 

negative affect experienced in the absence of the object or 

activity. The degree of dependence is equal to the amount 

of negative affect, or the amount of difficulty or effort 

required to do without it. This factor has its parallel in 

the exercise dependence literature. Glasser's (1976) book 

entitled "Positive Addiction" was first to describe the 

negative affect that occurs when exercisers, specifically 

runners, are forced to stop exercising. Glasser's 

"positively addicted" runners were those who occasionally 

experienced the near-euphoric mood-altering effects of the 

run, and became addicted to the positive psychological 

state. Morgan (1979) retaliated with "negative addiction," 

emphasizing that "addicted" athletes continue to exercise 

when jobs, family, and even their health are in jeopardy. 
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He stated that addicts must exercise daily to function 

normally and will appear healthy as long as they are able 

to continue their habit. It is not until this schedule is 

interrupted due to work, injury, illness, or circumstance, 

that negative affect appears, and the addiction evolves 

gradually, with different stages of dependence. 

Numerous studies support this withdrawal feature of 

exercise dependence, focusing on the consequences when 

habitual athletes are unable to exercise. For instance, in 

a study using 12 adult male runners, Sachs & Pargman (1979) 

found that those who classified themselves as addicted 

runners reported anxiety, restlessness, discomfort, 

irritation, and missed the feeling of accomplishment when 

unable to exercise. The researchers concluded that 

withdrawal symptoms appear to be a critical factor in 

exercise addiction, including psychological and 

physiological symptoms that are manifested when unable to 

exercise after 24-36 hours. Symptoms may encompass 

psychological and physiological factors including 

irritability, tension, guilt, uneasiness and bloatedness. 

Chan & Grossman (19 85) compared "consistent" runners 

with "prevented" runners {those who were unable to run for 

at least 2 weeks), and found that the prevented runners 

exhibited significantly greater symptoms of psychological 
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distress measured by the POMS and Zung Depression Scale, 

and attributed it to their inability to engage in habitual 

exercise. They conjectured that runners who run 

consistently may become dependent on the positive effects 

of running, and the psychophysiological distress 

experienced when deprived of running reflects withdrawal 

symptoms. 

Thaxton (1982) randomly assigned 33 runners, 24 males 

and 9 females, who ran at least 1 year for at least 5 days 

per week, to a "run group" or a "non-run group" for 24 

hours. He administered the POMS and assessed galvonic skin 

response (GSR) as a measurement of stress. The group that 

was allowed to continue running reported significantly less 

depression on the POMS and had a significant decrease in 

GSR, indicating less stress, than the non-running group. 

He concluded that even slight variations from their running 

schedule may have negative effects on habitual runners. An 

interesting side note is that the duration of the non-run 

condition was limited by the subjects assigned to the non-

running group: they would tolerate no more than 24 hours 

without running. 

Yates et. al. (1992) studied exercise addiction in 

terms of "obligatory running," stating that obligatory 

runners are those who continue to run despite physical 
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injury or clear personal contraindications, e.g. spouse 

threatening to divorce, etc. They interviewed 66 male and 

female runners, dividing them into "obligatory" vs. 

"nonobligatory" groups based on responses to a semi-

structured interview. The groups were compared on a 

battery of psychological tests. The investigators found 

that although the obligatory runners scored overall in the 

healthy range on the psychological test battery, they 

continued to destroy body parts through overuse, which 

appears to be irrational. It was concluded that obligatory 

athletes appear to be healthy provided that they are able 

to exercise. 

Both short-term and long-term withdrawal symptoms have 

been documented (Grant, 19B6). When these addicts are 

unable to exercise habitually for several days, symptoms 

such as irritability, tension and anxiety occur. When 

unable to exercise for longer periods, these athletes can 

experience more drastic symptoms, such as depression, lack 

of energy, loss of interest in eating, sex and other 

activities, decreased self-confidence and self-esteem, 

insomnia and weight gain or loss. 

Gender Differences 

Several studies have suggested that females can be 
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fully committed to exercise without becoming addicted 

(Yates et. al., 1992; Chapman & De Castro, 1990) . 

Comparing 32 male and 15 female athletes on a psychological 

test battery, Chapman and De Castro found large gender 

differences in the correlations between the measures. They 

suggest that for males, commitment and addiction are 

closely related, however this is not true for females, who 

can be commited without becoming addicted. For females, 

they found running is not associated with personality or 

mood. However it is associated with locus of control, i.e. 

they see their lives as less controlled by chance or 

powerful others than non-runners. For males this is the 

case as well, however male runners were found to be more 

internally controlled. They suggested that males and 

females may be running for different reasons and obtaining 

different benefits, For females, the frequency of running 

was highly correlated with addiction, but not for males. 

Yates et. al. (1992) compared male and female 

obligatory and non-obligatory runners on numerous scales to 

determine gender differences. They found that all of the 

athletes scored equally on the Masculinity scale of the 

BEM, which suggests assertiveness, independence and self-

sufficiency. In fact, female runners tended to be 

classified as "androgynous," which for females is 
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positively correlated with mental health {Yates et. al., p. 

185). Based on normative test data, female runners are 

more independent, assertive, self-sufficient and 

individualistic than most other females. Both genders 

exhibited the 11 iceberg profile" on the POMS, which is 

common with athletic individuals. This indicates higher 

than average vigor, and less than average tension, 

depression, fatigue, anger and confusion. Of the 4 

groups tested, the female non-obligatory group appeared to 

be the healthiest, in that they presented fewer elevated 

MMPI scales, were more sociable in their running, and 

reported greater satisfaction and more positive benefits in 

their intimate relationships from running (p. 185) . These 

findings support those of Chapman and De Castro, suggesting 

that women may be fully committed to running without 

becoming addicted. 

Robbins & Joseph (1985) found that complaints of all 

kinds of distress when forced to miss a run were more 

common among females. 

To summarize the exercise dependence literature, 

research supports that exercise-dependent individuals are 

able to function normally and appear to be psychologically 

healthy when able to continue their regular pattern of 

exercise. However, when their habit is interrupted, these 
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individuals exhibit psychophysiological distress, or 

"withdrawal" symptoms. This implies that exercise 

dependence shares similar features with drug addictions 

specifically, they share a core feature of negative affect 

experienced in the absence of the object or activity, and 

the level of dependence can be determined by the amount of 

negative affect experienced, or the amount of effort 

required to do without the object or activity. Finally, 

several studies suggest that there are gender differences 

associated with exercise addiction: females appear to be 

able to commit themselves to exercise without becoming 

addicted, whereas for males, committment and addiction are 

not separate. 

The focus of the present study is the examination of 

the relationship between exercise dependence and the 

continuation of exercise despite injury. As De Coverly 

veale emphasizes, 

Exercise dependence is most likely to present as 
a persistent injury at a sports clinic. Thus the 
importance of diagnosing exercise dependence lies 
in the prevention of morbidity and even mortality 
if exercise is continued in the presence of 
physical illness or injury (p. 736). 

A large percent of the exercise dependence research 

was initially prompted by physician's reports of overuse 

injuries due to the patient's inability to stop exercising 
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long enough for the injuries to heal (Robbins & Joseph, 

1985). The physical complications of exercise dependence 

have been documented most comprehensively in distance 

runners, manifested in repeated soft-tissue injuries, 

stress fractures, pressure-sores, gastrointestinal blood 

loss, anemia, myocardial infarction and death (De Coverly 

Veale, p. 736-737). 

Yates et. al. (1992) found through interviewing 

obligatory runners, that although they appeared normal and 

scored in the overall healthy range on a psychological test 

battery, they continued to destroy body parts through 

overuse. Some even stated that they would commit suicide 

or run in a cast and crutches if they were forced to stop 

exercising. Morgan calls these "advanced addicts," 

characterized by continuing to exercise despite pain, 

injury and permanent disability (Green, 1986). However, as 

De Coverly Veale points out, severe exercise dependence is 

likely to occur in a very small percent of those who 

exercise. Many more suffer from a partial syndrome, which 

is characterized by preoccupation with fitness, manifested 

in excessive exercise, guilt when unable to exercise, and 

exercise in spite of minor injuries, which may not 

seriously endanger their health (p. 737). 

What motivates an injured athlete to continue 
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exercising despite pain, injury, and the threat of 

permanent damage? A possible explanation lies in the 

relationship between this behavior and the addictive 

qualities of exercise. The drug addiction literature has 

proposed numerous theories to explain the continued use of 

a substance despite contraindications. Some scientists 

have looked to this literature for parallels within 

exercise addiction, and have modelled their studies based 

on drug addiction theories. However few of the exercise 

addiction studies are theoretical in nature, and fail to 

propose a useful model for understanding the motivation to 

exercise with injury. The goal of the present study is to 

examine the utility of a theory from outside the addiction 

literature, known as Self-discrepancy Theory (Higgins, 

1989), to provide an effective and useful model of 

motivation. In order to examine its utility, studies on 

exercise addiction will first be presented. These studies 

include both the psychological and physiological addictive 

qualities of exercise, and they will be presented in this 

order. These will be followed by the presentation of Self-

discrepancy Theory. 

The Psychological Benefits of Exercise 

In an effort to explain the psychologically addictive 
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qualities of exercise, many studies have been devoted to 

delineating the positive psychological benefits of 

exercise. A "spate of research exists to substantiate the 

mental health benefits of physical exercise" (Wilfley & 

Kunce, 19 86), and the psychological benefits that seem to 

give the most consistently significant findings have been 

improved self-concept and mood {Stein & Motta, 1992). Many 

studies suggest that the two are related. Those studies 

focusing on the relationship between exercise and self-

concept will first be presented. 

Research on any type of addiction or compulsive 

behavior consistently concludes that low self-regard is a 

crucial factor (Lewis, 19 84), suggesting that the addiction 

is maintained by the enhancement of self-regard. Numerous 

studies support the claim that exercise enhances self-

concept. Yates et. al. (1992) found that their obligatory 

runners reported positive changes in self-concept since 

they began running as well as a greater sense of control 

over their bodies and their lives. The researchers 

speculated that running provides an identity for these 

individuals, and a sense of bodily control. Chan & 

Grossman (1985) found that "consistent" runners 

demonstrated significantly higher self-esteem compared to 

"prevented" runners on the Rosenburg Self-Esteem Scale. 
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Similarly, Kellner (1985), illustrated that people who 

exercise regularly have better self-concepts, and score 

better on scales of adjustment than those who do not 

exercise regularly. 

Hilyer & Mitchell (1979) state that self-concept may 

be enhanced through increases in efficiency and physical 

function, and through a sense of mastery and control over 

the environment. They divided 4 0 college students into 

high and low self-concept groups based on pretest scores, 

and randomly assigned them to one of three treatment 

conditions: a fitness program of flexibility exercise and 

distance running, the fitness program plus 1 hour per week 

of group counseling, or a no-treatment control group. 

After 10 weeks, both fitness groups made significant gains 

in self-concept in comparison to no-exercise controls. Of 

those who were initially low in self-concept, only those 

who participated in the fitness and counseling group 

reported significant positive changes in self-concept. A 

counseling-only group would have strengthened the 

conclusions drawn from this experiment. 

In another study using runners, Sachs & Pargman (1979) 

used a depth interview approach with 12 male runners, and 

found that runners equated mastery with success, such as 

building mileage, being able to run for long periods of 
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time, and running with less effort. The perception of 

success within running may serve to enhance one's self-

concept. 

According to Duda (19 89), mastery, which likely serves 

to improve self- concept, operates as a primary motivator 

behind persistence and participation in sport. She 

assessed 871 high school subjects, and found that those who 

regularly participated in organized, competitive sports 

emphasized mastery and social comparison more than non-

participants and drop-outs in sport. She also found that 

greater persistence and intensity in sport corresponded to 

the individual's emphasis on mastery. 

Plummer & Koh (19 87) examined the effect of aerobics 

on the self-concepts of college women. Using a pretest-

posttest design, they compared 116 college women enrolled 

in aerobics classes, to 177 college women in 7 nonphysical 

education classes, on the Tennessee Self-Concept Scale. 

The exercise treatment consisted of 10 weeks of aerobic 

classes, at least 2 times per week. The researchers found 

no difference in self-concept between controls who did not 

exercise regularly twice a week and those who did. 

However, they did not obtain data regarding the quality of 

exercise time or the type of exercise for controls. They 

found no difference between subjects in either group who 
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had taken aerobics previously, vs. those who did not. 

Significant differences were found in mean self-concept 

scores between the control and treatment groups, with the 

exercising group scoring higher on 7 of the 9 subscales, 

and on the global self-concept score. These subscales 

include physical, personal, family, and social selves, as 

well as self-satisfaction, identity and behavior. Plummer 

and Koh conclude that improved self-concept was related to 

participation in aerobic activity, independent of the 

number of times exercised each week. Because they found no 

differences in mean self-concept between those who had 

taken aerobics previously and those who had not, the 

researchers concluded that improvement in self-concept is 

temporary and that cessation of aerobic activity may return 

the individual's self-concept to their norm. A problem 

with this study is that there was no random assignment, 

therefore there may be a self-selection bias confounding 

results. 

Wilfley & Kunce (1986) studied the differential 

psychological and physical benefits of exercise with 83 

"normal" adults. The treatment included individually 

prescribed exercise for each participant, consisting of 

three l-hour sessions per week for 8 weeks. 34 dropped 

out, and the 49 who completed the program differed from the 
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drop-outs on pre-treatment data measuring time spent 

completing laps at the beginning of the program, suggesting 

differences in motivation. Those who completed the program 

showed significant improvements in persistence, fitness, 

and physical self-concept/ as well as decreases in 

psychological tension. Physical self- concept, measured by 

the subscale of the Tennessee Self-Concept Scale, refers to 

how the subject views his/her body, state of health, 

physical appearance, skills and sexuality {Wilfley & Kunce, 

p. 338). Physical self-concept correlated significantly 

with fitness level and vigor (measured by the POMS), and 

those who showed the greatest improvement were the subjects 

who began the study with below average fitness levels, or 

who reported high stress levels. Wilfley and Kunce 

conclude that personality and mood are "essentially 

independent of exercise and fitness for •normal* subjects, 

even though some level of physical exercise seems necessary 

for psychological health (p. 341)They add that a 

relation between exercise and mental health might exist for 

"borderline" subjects, who they defined in their study as 

those who reported relatively higher levels of stress and 

who were relatively below average on fitness level. One 

problem with this study was the lack of a no-exercise 

control group, which could better establish the relation 



44 

between exercise and psychological well-being. Perhaps 

those who did not fit into the "borderline" group due to 

higher fitness levels and lower self - reported stress, had 

smaller room for improvement on the constructs measured, 

i.e. their pre-test scores were higher to begin with, 

therefore their improvement was not as great. 

Most studies focusing on the enhancement of self-

concept through exercise, focus on aerobic activity. Stein 

& Motta (1992) studied the effects of aerobic and 

nonaerobic exercise to determine if they differentially 

affect depression and self-concept measures. They 

hypothesized that because aerobic and nonaerobic activities 

produce different physical changes, the psychological 

changes might also vary. Swimming was designated as the 

aerobic activity, and weightlifting as the nonaerobic 

activity, and a control group who refrained from any 

exercise during the study. Using 89 undergraduates, they 

found that the nonaerobic group showed a significant 

increase from pre- to post-test results measuring self-

concept, while the aerobic and control groups did not. In 

addition, the nonaerobic group produced positive 

significant changes on the Physical, Personal and Social 

Selves subscales of the self-concept measure. The 

researchers suggest that over-all self-concept may Jbe tied 
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to perceptions about one's body and physical appearance, 

thus explaining the improvement on the above selves 

subscales through weightlifting. They postulate that the 

change in self-concept could be viewed as a narrowing of 

the discrepancy between the subjects' ideal body vs. their 

actual body. The authors state that their findings are 

congruent with those of Ossip-Klein, Doyne, Bowman, Osborn, 

McDougall-Wilson, & Neimeyer {19 89, cited in Stein & 

Motta), who compared the effects of aerobic vs. nonaerobic 

exercise programs on self-concept with clinically depressed 

women, and found that if differences occurred, they tended 

slightly to favor the nonaerobic activity. 

Having established that exercise appears to contribute 

to enhanced self-concept, how this contributes to exercise 

addiction has been the focus of several studies. Eldridge 

reasoned that because exercise appears to enhance an 

individual's self-perception, those individuals who benefit 

the most from such enhancement become addicted to the daily 

positive reinforcement of exercise. According to Eldridge, 

a body that is physically fit and able to participate in 

vigorous exercise serves as a vehicle for autonomy, self-

control, and physical mastery, resulting in independence 

and self-esteem. These in turn contribute to "lifelong 

attitudes of adequacy and perceptions of personal 
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control..."(p. 272). He adds that for adults adjusting to 

middle age, exercise leads to self-respect and pride/ and 

personal perceptions of health and vitality, all of which 

combat the aging process and contribute to life 

satisfaction. Eldridge speculates that those who become 

dependent on exercise to provide these positive 

psychological changes may be described as follows: 

(1)Individuals with narrow self - concepts related to 
premature and exaggerated socialization to athletic 
roles, (2) people who perceive failure in other life 
tasks, (3) those whose weak self- concepts must be 
bolstered through fantasized athletic achievements or 
through support for venerated athletes, and (4) 
personality types oriented toward work, ambition, 
competitiveness, and social achievement (p. 273). 

However, these hypotheses are not theoretically driven nor 

are they based on empirical data. 

In one of the few theoretically-driven studies, 

Robbins & Joseph {19 85) attempt to relate enhanced self-

perception, among several other factors, to the motivation 

for running and exercise addiction. It was suggested that 

the use of running for daily reinforcement of competence 

and self-worth might become central to the runner's 

identity, thus causing distress when forced to miss a day 

of running. Many of their subjects noted how physical 

exercise had given them control of their lives, increased 

confidence and gratification, and increased self-
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acceptance, through the extension of physical limitations. 

For those runners, deprivation of consistent exercise 

equals the loss of daily reinforcement and positive 

feelings toward oneself, which may lead to the 

psychophysiological distress described. The other half of 

their theory relates to the mood-altering qualities of 

exercise, which will now be presented. 

As previously mentioned, the other main area of focus 

on the psychologically addictive qualities of exercise/ is 

the use of exercise as a method for regulation of affect. 

The studies seem to divide themselves into two areas: 

those that examine the addictive quality of the positive 

mood changes associated with exercise, and those that 

examine the use of consistent exercise to avoid the return 

of premorbid negative affect. The following studies fall 

under the first category. 

In the late seventies, after the onset of the "running 

boom," numerous studies were devoted to the examination of 

the "therapeutic" aspects of running. These studies were 

stimulated by reports of elevated mood and enhanced 

alertness by nondepressed runners (Weinstein & Meyers, 

1983). Greist et. al. (1979) designed a pilot study using 

13 male and 15 female moderately depressed patients, and 

randomly assigned them to either 10 weeks of running 
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therapy, time-limited individual psychotherapy, or a time-

unlimited psychotherapy group. Running was found to be at 

least as effective as psychotherapy in alleviating 

depression. The researchers formed two additional 

psychotherapy groups to compensate for previous design 

flaws, and followed them more closely in order to compare 

them to the previous running group, and results were again 

the same. They concluded that running has inherent self-

reinforcing capabilities, promoting a sense of satisfaction 

and mastery, facilitating persistence and a sense of 

personal control, and increasing self-acceptance due to 

improved health and body image. These self-reinforcing 

capabilities can serve to improve mood, and to distract 

individuals from negative preoccupations. Running can also 

serve as a substitute for more negative defenses and 

habits. The study had some problems with internal 

validity, including lack of comparability between groups 

after initial screening for depression, the lack of a non-

running exercise group to control for exercise experience, 

no control for the social factor of exercise, and running 

therapists who may have inadvertently modelled effective 

cognitive strategies for dealing with depression (Weinstein 

& Myers, 19 83). 

Buffone (1984, cited in Robbins & Joseph, 1985) 
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investigated the psychological change associated with a 

program of combined cognitive therapy and aerobic running 

for 12 moderately to severely depressed individuals. He 

collected 4 weeks of baseline data, then assigned subjectes 

to an 8 week treatment period. The running treatment 

consisted of a group run once/week, and psychological 

changes were recorded pre- and post-run. Subjects were 

asked to monitor their moods daily, and were interviewed 

daily regarding their reactions toward therapy. Only 5 

subjects completed the entire study, and results indicated 

that there were no significant changes during baseline 

collection, however a significant reduction in depression 

resulted upon completion of the treatment. This study also 

had problems, in that an experimental control group was not 

used, and the author himself offered numerous confounds. 

He also warns that there is little evidence that running 

significantly alters trait anxiety and more severe chronic 

depression or bipolar depression, and that exercise may 

even exacerbate severe depression and schizoid or obsessive 

compulsive personality disorders. 

Kostrubala (cited in Carmack & Martens, 1979) also 

examined the therapeutic efficacy of running on depression. 

Using personal insight and a limited number of his own 

patients, Kostrubala noted a euphoric feeling or "altered 
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state of consciousness" associated with running, and called 

it the "runner's high." In order to experience this 

psychological phenomenon, he found it necessary to run 40-

60 minutes. He concluded that the positive mood changes 

associated with running can be an effective therapy for the 

treatment of depression, given a regular exercise regimen. 

In a literature review examining the premise that 

running is a viable therapeutic strategy for the treatment 

of depressive states, Weinstein & Meyers (19 83) concluded 

that the conceptual and methodological problems of this 

research hampers the inferential power of these studies, 

and to claim that running possesses antidepressant 

properties "is currently unwarranted" (p. 288). They 

stated that "very little methodologically sound research 

specifically examines the physiological and psychological 

effects of running on depressed individuals" (p. 288). 

Other studies focusing on the positive mood-altering 

properties of exercise have concentrated on mood profiles 

of athletes who were unrestricted in their ability to 

exercise. In a study to determine if athletes suffer 

depression to as great an extent as nonathletes, Thirer, 

Zackheim, & Summers (1987) compared athletes and non-

athletes, dividing them into depressed and non-depressed 

groups based on Zung Self-rating Depression Scale scores. 
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ill subjects, G8 non-athletes and 43 varsity collegiate 

athletes, were given a simple response time task and a more 

complex pursuit rotor task. The researchers found that 

college varsity athletes suffered from psychological 

depression to an even greater extent than college aged 

nonathletes, as determined by their performance on the 

above motor tasks. However, these athletes, who were 

chosen during the peak of their athletic season, may have 

been overtrained and fatigued, and thus more depressed than 

usual. Rippe (1987) stated that although exercise is 

associated with decreased depression in moderately 

depressed individuals, healthy young people who are normal 

psychometrically, have as a group, a significant increase 

in depression with heavy exercise, i.e. there is a 

dose/response relationship. Overtraining can be associated 

with depression, anxiety and hypertension. 

Chapman & De Castro (1990) found that exercise 

duration appears to be related to elevation of mood. Using 

runners, they found a strong negative correlation with 

duration of the run and depression, anxiety and hostility, 

and demonstrated that the positive mood benefits associated 

with exercise are independent of frequency. Therefore they 

prescribe few but long durations of exercise to improve 

mood and to avoid potential exercise addiction. 
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In an earlier study, Carmack & Martens (1979) obtained 

similar conclusions. They interviewed 250 male and 65 

female runners of varying ability, to examine changes in 

states of mind during different segments of the run. As in 

the Chapman and De Castro study, these researchers found 

that those runners who ran longer (specifically, longer 

than 40 minutes) perceived that they derived more benefits 

from running than those who ran less. Their findings 

supported Kostrubala's contention that athletes need to run 

at least 40 minutes to obtain the psychological benefits of 

exercise. The investigators offered an alternative 

explanation, noting that those who ran over 40 minutes 

tended to have more experience running, and appeared to 

begin the run with a more positive frame of mind than those 

who ran less. Therefore the positive psychological 

benefits attributed to the run may have been independent of 

the run condition itself. 

Other studies have examined the relationship between 

exercise and mood by measuring mood changes in habitual 

exercisers who are unable to exercise, and attributing 

those mood changes to exercise deprivation. Numerous 

studies supporting the presence of psychological distress 

associated with exercise deprivation have already been 

presented in this study. Many of these researchers have 
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concluded that this distress is a symptom of withdrawal 

from exercise (Chan & Grossman, 19 88; Sachs & Pargman, 

1979; Joseph & Robbins, 1985; Yates et. al., 1992; Thaxton, 

19 82; Chapman & De Castro, 199 0). How these negative 

psychological changes are related to exercise dependence 

could be explained through theories of addiction, which 

suggest that continued use of a substance is often prompted 

by the avoidance of withdrawal symptoms (Robbins & 

Joseph,1985). Robbins and Joseph suggest that exercise-

dependent individuals continue to exercise to avoid the 

negative sensations associated with not exercising, and 

that deprivation distress has a great deal of power in 

motivating continued exercise. 

The second category of exercise-mood studies 

includes those that have examined compulsive exercise as a 

means for warding off negative affect that was present 

before the exercise regimen. For example, in their study 

using 345 runners, Robbins and Joseph concluded that 

exercise may temporarily reduce depression, anxiety or 

psychophysiological distress. They examined the distress 

reported by runners as a result of missing a run, and 

suggested that the deprivation sensations reported may be 

misinterpreted by the runners as "withdrawal" symptoms from 

exercise. Instead, it is possible that these symptoms were 
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premorbid to running, and signal a return of distress as 

the effects of the run erode. The researchers demonstrated 

that experience of general distress over the past year, 

when matched with specific running deprivation complaints, 

was the most consistent predictor of deprivation sensations 

(such as depression, irritability, anxiety, etc.). 

Their study also focused on the use of exercise for 

other therapeutic reasons, specifically for coping with 

stress and providing escape periods. For those runners who 

relied on running for therapeutic reasons, they predicted 

more frequent deprivation distress than for those for whom 

the therapeutic function was less important. Results 

indicate that the escape function only predicted 

irritability and restlessness when unable to run, while the 

coping function predicted irritability, depression, sleep 

problems, muscle tension and fatigue. Robbins and Joseph 

explained these findings by suggesting that escape is to 

avoid stress, therefore the loss of exercise will not 

necessarily result in stress-produced distress, especially 

when stress may not be present. The use of coping is to 

reduce the effect of a stressor once it has been 

experienced, therefore withdrawal of exercise for these 

individuals may retract their ability to resist stress-

produced distress. 
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Colt, Dunner, Hall & Fieve (19 81) conducted 

psychiatric interviews with 61 New York area runners 

believed not to tend toward psychiatric illness, and a 

comparison group of 42 orthopedic patients. Twenty-one 

percent of the runners were found to have a history of 

primary affective disorder, as compared to seven percent of 

the comparison group, a difference that was found to be 

statistically significant. When they added those who 

reported a history of depressed mood without receiving 

psychiatric treatment, the percentage of runners increased 

to forty-eight percent. The researchers suggested that 

some runners may rely on running to counter mood 

disorders. 

The above studies suggest that regular exercise and 

positive mood changes are related. However, if an habitual 

exerciser's pattern of exercise is interrupted, for as 

little as 24 hours, that individual is likely to experience 

negative mood changes, such as anxiety, depression and 

guilt. Several researchers conclude that these negative 

mood changes are symptoms of "withdrawal" from the positive 

benefits of exercise (Chan & Grossman, 1985; Robbins & 

Joseph, 19 85; Little, 19 69; Thaxton, 19 82). Others suggest 

that the negative symptoms are a return of pre-existing 

psychological distress after the effects of the exercise 
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have eroded (Robbins & Joseph, 1985; Colt et. al., 1981). 

Both interpretations have implications for the motivation 

to exercise habitually. Specifically, they both fit with 

addiction theories, which suggest that continued addiction 

is motivated by a desire to avoid the negative consequences 

of the withdrawal symptoms. 

The Physiological Benefits of Exercise 

Research examining the addictive qualities of exercise 

has not focused only on the psychologically addictive 

features, but on the physiologically addictive qualities as 

well. Studies linking mood and exercise have demonstrated 

that vigorous physical activity produces both biochemical 

and physiological adaptations in the body, which are 

generally the result of relatively intense exercise over 

long periods of time, with a concurrent increase in 

physical stress {Lewis, 1984) . Such physiological changes 

appear to be closely related to claims made by regular 

exercisers that they feel better after physical activity, 

and experience a sense of well-being (Sachs & Pargman, 

1979) . Buffone (1984, cited in Robbins & Joseph, 1985) 

hypothesized that the physiological mechanism responsible 

for mood improvement may be the increased production of 

norepinephrine during exercise. He based his hypothesis on 
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the Catecholamine theory of affective disorders, which 

states that norepinephrine levels in the brain may be 

related to chronic mental illness. Yates et. al. {1992) 

note that vigorous exercise increases not only 

norepinephrine, but also growth hormone, beta-endorphins 

and hydrocortisone. An increase in one or more of these 

could be associated with cognitive and/or affectual change. 

One popular explanation of the mood enhancing 

properties of exercise links endorphins, which are 

naturally occuring opiates in the human body, with the 

addictive qualities of aerobic exercise. Exercise elevates 

blood endorphin levels, which may remain elevated for up to 

two hours {Lewis, p. 17). Endorphins are associated with 

energy level, temperature regulation, appetite, mood, and 

pain perception, which are also affected by exercise. Some 

researchers hypothesized that athletes become addicted to 

their own endorphins. This explanation is problematic in 

that endorphin levels increase in the blood, not 

necessarily in the brain, which is where mood changes 

originate (Lewis, p. 17). De Coverly Veale (19 87) adds 

that marked elevations of plasma opioid peptides occur not 

only with exercise, but appear to be a non-specific 

response to acute stress. Peripheral opioid peptides are 

relatively impermeable to the blood-brain barrier and 
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therefore cannot be implicated in acute mood changes, high 

pain tolerance, or as reinforcers for dependence on 

exercise. Endocrinologists add that there is no evidence 

that endorphins have physiologically addictive effects. 

To summarize the exercise addiction literature, 

although most studies have not used experimental designs, 

they attempt to uncover the causal factors involved in 

exercise dependence. Throughout these studies, several 

consistent themes repeatedly result. These include the use 

of habitual exercise for its mood-regulation properties, 

both physiological and psychological, and the enhancement 

of self-concept. These results have generated numerous 

hypotheses, but few are theoretically driven. The 

advancement of an exercise dependence theory would be 

useful for predicting who will suffer exercise withdrawal 

symptoms and to what extent, which would aid in the 

prediction of who will continue to exercise despite injury. 

Robbins and Joseph provide one of the few exercise 

addiction theories that combines both the self-concept and 

mood regulation features of exercise, specifically running. 

Their proposed theory is based on deprivation sensations, 

and suggests that the sensations associated with running 

deprivation may be related to: 

(a) withdrawal experienced when the run is no 
longer available as a therapeutic agent, and (b) 
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the loss of a unique and predictable source of 
excitement and self - fulfillment in the daily run 
(p. 24). 

This leads to the division of runners into two groups: 

those who rely on running for its therapeutic benefits 

(i.e. mood-altering effects), and those who rely on it for 

mastery (i.e. self-concept enhancement). Robbins and 

Joseph hypothesize that those who rely on running for 

therapeutic benefits have discovered the effect it has on 

countering heightened anxiety or depressed mood, and may 

experience deprivation distress for two reasons: (1) the 

distress may signal the return of previous dysphoria after 

the mood-altering effects of the run have begun to erode--

i.e. running can temporarily reduce negative mood, but does 

not alter the sources of these affects; and (2) running may 

be used as the sole coping mechanism by some. Those who 

use running for its mastery benefits, use running as a 

source of self - fulfillment and accomplishment and may 

experience deprivation distress due to withdrawal of a 

self-concept enhancing activity. 

Such a theory provides testable hypotheses. 

Specifically, for those who rely on running for therapeutic 

reasons, deprivation sensations should be experienced to a 

greater degree by those with a history of distress similar 

to that attributed to withdrawal from running, and by 
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runners more likely to devote additional time and energy to 

running during periods of stress (Robbins & Joseph, p. 25). 

For those who rely on running as a major source of self-

fulfillment and for whom the mastery rewards are of greater 

importance, they should expect to experience greater 

deprivation distress due to the elimination of "a cherished 

component of personal identity"{p. 25). 

Although Robbins' and Joseph's theory takes both the 

self-concept and the mood factors of exercise dependence 

into account to predict deprivation distress, the theory 

portrays these factors as discreet variables. However, 

much of the research on self-concept and mood suggests that 

these two are not discreet (Higgins, Klein & Strauman, 

1985). It has long been recognized in social, personality, 

and clinical psychology that self-concept and mood have a 

functional relationship (Higgins et. al., p.52). A 

theoretical model of the nature of this relationship should 

be useful for predicting levels of deprivation distress 

with injured athletes. A model explaining motivation based 

on the relationship between these two variables would be 

even more useful for predicting which injured athletes 

would be likely to continue exercising despite pain and the 

threat of further injury. Higgin's Self-discrepancy theory 

(1989) provides such a model. 
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Higgins1 Self-discrepancy Theory 

Self-discrepancy theory is based on the premise that 

the relations between different types of self-beliefs, also 

known as "self-state representations," (Higgins, 1989) 

produce motivational consequences. These self-beliefs are 

comprised of two domains: the self, and standpoints on the 

self. The original model (Higgins, 19 87 cited in Higgins, 

1989), proposes three types of self-domains: the actual 

self, which represents the attributes that you or someone 

else believes you actually have, the ideal self, which 

represents those qualities you or someone else would like 

you to have, and the ought self, which represents those 

qualities you or another believes you should or ought to 

have. The standpoints on the self are identified as (1) 

your own, and (2) that of a significant other. Therefore, 

six basic self-state representations are identified: 

actual/own, actual/other, ideal/own, ideal/other, 

ought/own, and ought/other. The first two states are 

regarded as synonymous to self-concept. The remaining four 

are known as self-guides (Higgins, p. 95). Self-

discrepancy theory was developed in attempt to provide a 

model that predicts which kinds of emotional-motivational 

problems are associated with which types of self-beliefs. 
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Such a model could possibly explains the psychological 

distress athletes experience when injured, as described by 

Eldridge: "injury often results in highlighting feared 

discrepancies among present, abandoned, and anticipated 

selves" (p. 273). Because self-beliefs and affect play an 

important role in exercise dependence, such a model may be 

useful for predicting the motivational response of 

continuing to exercise while injured. 

The role of self-beliefs in motivation is only one of 

the relevant features of this theory as it applies to the 

sports injury setting. There are several basic 

motivational assumptions as well, and they involve the 

established notion that standards involving hopes and 

wishes or duties and obligations are motivating (Higgins, 

p. 95). With injured athletes, perhaps it is their hope 

and wish to recover quickly in order to participate fully 

in athletics once again, or it is a sense of duty or 

obligation to recover quickly for the team, the coach, the 

trainer, etc. These standards not only generate action, 

but through their use in self-evaluation, prompt emotions 

that are motivating as well (Higgins, p. 95). 

The first motivational assumption of self-discrepancy 

theory is that people self-regulate through "a discrepancy-

reducing negative feedback process," with the function of 
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minimizing the discrepancy between a current situation and 

some other reference value (Higgins, pp. 95-96). in other 

words, people are motivated to bring their current 

situation into line with a particular valued end state. If 

exercise and/or its benefits are the valued end state, then 

the injured athlete would be motivated to change their 

exercise deprived state into an habitual exercise state. 

The second motivational assumption is that the 

relations between different self-beliefs represent 

different psychological situations, and these situations 

are associated with specific emotional-motivational states. 

Of particular relevance for this population of injured 

athletes is the specific emotional-motivational state in 

which an individual is motivated to reach two valued end-

states that cannot be approached simultaneously: quick 

recovery and continuous exercise. This situation is known 

as a double approach-avoidance conflict and occurs when the 

valued end-states are opposite to each other (Higgins, p. 

114). Therefore, meeting one self-guide means failing to 

meet the other. Both self-guides have the negative 

psychological situation associated with failing to meet the 

conflicting self-guide. For example, with injured 

athletes, this could mean punishment, such as losing an 

athletic scholarship for failing to recovery quickly, or 
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disappointment in oneself for not maintaining fitness. 

Van Hook and Higgins (19 88) found that persons with 

such self-guide conflicts reported being more confused, 

muddled, unsure of themselves and their goals, 

distractible, and rebellious, when compared to those who 

did not possess such conflicts. They also found that 

although self-guide: self-guide discrepancies (ought self 

vs. ideal self) do not include the self-concept (actual 

self), such conflicts indirectly affect the self-concept. 

Given that the self-guides are opposites, the same 

attribute would be evaluated as a success according to one 

self-guide, and as a failure according to the conflicting 

self-guide, which will eventually lead to identity 

confusion. This is congruent with Eldridge's observations 

that sports injuries highlight discrepancies between self-

beliefs relevant to athletics, can eliminate identity-

confirming roles, and illuminates fears concerning ideal 

selves (Eldridge, 1983). 

Higgins noted that discrepancies between self-beliefs 

do not always represent a negative emotional-motivational 

situation. Therefore, in his 1989 revision, he modified 

the general hypothesis of self-discrepancy theory: 

The greater the extent and accessibility of a 
particular pattern of self-beliefs possessed by an 
individual, the more the individual will experience 
the emotional-motivational states associated with the 
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type of psychological situation represented by that 
pattern (p.120). 

Applied to the injured athletic population, the more 

dependent the athlete is on exercise for the psychological 

benefits, the greater the extent and accessibility of the 

injury-related pattern of self-beliefs, and the more the 

athlete will experience the emotional-motivational states 

associated with the type of psychological situation 

represented by the injury-related beliefs. According to 

Van Hook and Higgins (1988), if the pattern of injury-

related beliefs is a discrepancy between the ought self-

guide and the ideal self-guide, then the psychological 

situation associated with this pattern is confusion, 

muddle, doubts regarding one's self and one's goals, 

distractibility, and rebellion. These symptoms are similar 

to those described in the athletic addiction literature as 

the result of exercise withdrawal {Robbins & Joseph, 1985; 

Chan & Grossman, 1985; Sachs & Pargman, 1979; Grant, 19??). 

Several information-processing assumptions of self-

discrepancy theory should be highlighted to further explain 

the model used in this study. First, in order for an 

individual to experience the emotional-motivational problem 

associated with a particular type of self-belief pattern, 

the self-belief pattern must be activated. These patterns 
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are more likely to be activated when the negative 

psychological situation represented by the discrepancy, is 

applicable to a stimulus event. With the injured athletic 

population, the stimulus event, the injury itself, would 

most likely be applicable to self-beliefs regarding 

athletics and would likely activate these discrepancies. 

Secondly, because self-discrepancies are considered 

to be cognitive schemas, it should be possible to activate 

the entire self-discrepancy by activating only part of it, 

such as the self-guide, thus triggering the specific kind 

of negative psychological state associated with that 

discrepancy. Regarding an injured athletic population, 

the injury itself may function as the priming event, and 

the type of self-guide activated would be useful in 

understanding the emotional and motivational response to 

the injury. 

Further studies by Higgins and colleagues (Strauman & 

Higgins, 1987) suggested that in order to activate people's 

self-discrepancies and their ensuing emotional-motivational 

states, it is necessary to activate "mismatches." 

(Mismatches are a result of possessing one particular 

self's attributes that are opposites of another self's 

attributes). It is not enough to simply activate any 

attribute in the self-guide. In addition, those who 
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possess more of a particular type of discrepancy are more 

likely to suffer from the problem associated with that type 

of discrepancy, possibly because the activation of a 

mismatch may trigger other mismatches. For the injured 

athletic population involved in this study, it is assumed 

that the injury serves as an adequate stimulus to activate 

the mismatch. It is hypothesized that the mismatches 

activated are those between the ought and the ideal self-

guides. 

People are motivated not only to reduce discrepancies 

and avoid negative psychological situations; they are also 

motivated to activate self-congruencies and to experience 

positive psychological situations. At least with adults, 

"the mental representations of chronic self-belief patterns 

can be very complex" (Higgins, p. 13 0), as can their 

psychological situations. The availability of a model that 

can explain the complexity and relate it to a specific 

motivational state, is valuable for understanding and 

predicting the psychological and behavioral responses that 

athlete's experience when faced with an injury. The value 

of such a prediction for injured athletes is twofold: (1) 

to expect and therefore hopefully prevent or at least 

alleviate psychophysiological distress due to exercise 

deprivation, and (2) to expect and therefore hopefully 
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prevent the threat of further injury and/or permanent 

damage. With such a model, the hope is to alleviate the 

psychophysiological distress associated with the injury 

before the athlete attempts to do so by returning to 

exercise prematurely. 

Summary 

This review of the literature first described the 

phenomenon of exercise dependence, and examined this 

phenomenon in light of the potentially addictive 

psychological and physiological qualities of exercise. The 

second section presented information regarding Higgins1 

Self-discrepancy theory, describing its application to the 

athletic injury rehabilitation setting. It was noted that 

self-concept and mood-regulation are related to exercise 

dependence, and serve as the bases for exercise addiction 

theories. Higgins' theory combines these constructs to 

create a model of motivation based on the relationship 

between self-beliefs and their concommitant emotional 

states. Such a model could be useful for explanation and 

prediction of the phenomenon of continued exercise despite 

injury. 

Chapter 3 presents the methods of the current study 

used to test Higgins' theory as applied to the athletic-
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injury rehabilitation setting, which also tests the 

theory's generalizability and pragmatic value, and the 

methods used to test the reliability and validity of the 

investigator's Athletic Injury Questionnaire. The sample 

is described, and the various instruments used are 

described in detail relating to their content, reliability 

and validity. The methods of data analysis are described 

for each of the hypotheses. 
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CHAPTER 3 

METHODS AND PROCEDURES 

The purpose of this study is to examine the 

application of Higgins1 Self-discrepancy theory to the 

athletic-injury rehabilitation setting in order to test the 

generalizability and pragmatic value of the theory, i.e. 

its ability to predict nonadherence to rehabilitation due 

to continued exercise. The purpose is also to test the 

reliability and validity of the investigator's Athletic 

Injury Questionnaire, injured athletes from selected 

injury rehabilitation settings volunteered their anonymous 

participation in this study. This chapter describes the 

sample used for this study, the content, reliability and 

validity of each instrument used, and the analysis of data 

gathered. 

Subjects 

The subjects included in this study were 26 

individuals who had sustained an injury as a result of 

participation in exercise, sport, or a game, which resulted 

in restriction from activity beyond one day after the 

injury. 16 males and 10 females, ranging in age from 17-

47, were solicited from local physical therapists, athletic 

trainers, and athletic teams. The subjects included had a 
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mean age of 25.98 years, were largely classified as 

severely injured (requiring one month or more for full 

recovery), and were highly invested in exercise. Other 

relevant data, including sports in which injuries were 

sustained, followed by number of subjects sustaining 

injuries in that sport, and types of injuries sustained, 

are to be found in Chapter 4. Mean scores and standard 

deviations for relevant variables are provided. 

Procedures 

Subjects were solicited from several physical therapy 

clinics in the southwest, a large southwestern University's 

track and field team, a small southwestern University's 

Sports Medicine team, an athletic trainer at a southwestern 

community college, and a local chiropractor. Two physical 

therapists, a track coach, two athletic trainers, and a 

chiropractor agreed to present their injured athletes with 

the questionnaires, stating that participation was strictly 

voluntary and it would not interfere with their treatment. 

Subjects were told that they were participating in a study 

designed to assess psychological responses of athletes to 

injury. Confidentiality was assured by assigning a subject 

number to each questionnaire for the purpose of data 

analysis. A packet of questionnaires was given to each 
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subject, and they were told to complete the questionnaires 

in the order in which they were presented in the packet. 

Participants were first given a consent form, and by 

signing the form, provided informed consent. They were 

asked to voluntarily provide a phone number at which they 

could be reached for further information regarding the 

study. If a number was provided, it was assumed the 

subject was providing consent to be contacted via 

telephone. The first questionnaire to be completed was the 

AIQ, followed by the POMS, and finally the Selves 

Questionnaire. Questionnaires were presented in this 

manner consistent with Higgin's theory, which states that 

self-discrepancies are cognitive schemas, and like 

cognitive schemas, must be activated by a relevant stimulus 

(Higgins, 1989). It was assumed that an athletic injury 

questionnaire and a questionnaire in which subjects were 

instructed to indicate how they have been feeling because 

of the injury, would prompt the athlete's injury-related 

schemas, thus priming them for the Selves Questionnaire to 

follow. 

After completing the packet of questionnaires, 

subjects returned the packets to the above-mentioned health 

professionals, and the investigator collected the packets 

every 2 weeks for 5 months. Subjects who had provided a 
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phone number and who had not completed the questionnaires 

in their entirety, were contacted by the investigator and 

asked to provide the missing information. The health 

professionals were contacted via mail or telephone, and 

asked to provide observations regarding specific subjects' 

rehabilitation behavior, including their attendance to 

physical therapy sessions (if applicable), and their 

compliance with recommended exercises. This was done in 

order to obtain multi-measurements {self-report and other's 

observations) of the subjects' rehabilitation practices. 

Measures 

Athletic Injury Questionnaire (AIO)- - This questionnaire 

was designed by the investigator, as a combination of items 

borrowed from Smith, et. al.'s (1990) Emotional Response to 

Athletic Injury Questionnaire (ERAIQ) and Yate's (in press) 

Exercise Questionnaire. Items from the ERAIQ were used to 

assess demographics of the athlete, information regarding 

the injury including type, sport in which it occured, and 

date sustained, as well as perceived recovery time, sport 

preferences, medical attention sought, time involved in 

sport both pre- and post-injury, athletic goals pre- and 

post-injury, presence of fear associated with return to 

athletics, support or pressure perceived by the athlete, 
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perceived effectiveness of rehabilitation recommendations, 

and motivation for participation in sport. Items borrowed 

from the Exercise Questionnaire include an exercise 

investment rating, as well as scales reflecting motivation 

for participation in sport, including Diet, 

Seriousness/Persistence, Identity, and Coping. An 

additional Injury scale was added to assess rehabilitation 

behavior. These six scales consist of a 5-point Likert 

scale, as do the items reflecting degree of agreement with 

rehabilitation recommendations, level of fear associated 

with returning to athletic activity, level of support and 

level of pressure perceived since sustaining the injury. 

Reasons for participation in sport are also assessed by 

rating 11 provided reasons, in order of importance. One 

signifies the highest rating, eleven, the lowest. The 

athletic investment rating consists of a scale ranging from 

l ("totally invested") to 10 {"could care less"), 

indicating degree in which the athlete is "caught up" in 

exercise. Reliability and validity data will be determined 

as a result of this study. 

Profile of Mood States, shortened version (POMS)-- The 

shortened version of the POMS (McNair, Lorr & Droppleman, 

1971) was used to measure present mood state, which is 

transient and responsive to changes in the environment. It 
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can be completed in half of the time spent on the original 

version ( l 1/2 to 3 minutes, versus 3 to 5 minutes), and 

by shortening the questionnaire, internal consistency was 

not lost, and even improved on some of the scales {Shacham, 

1983). The POMS provides an index of mood disturbance as a 

quantifiable measure of 6 mood states: tension-anxiety, 

depression-dejection, anger-hostility, vigor-activity, 

fatigue-inertia, and confusion-bewilderment. There are 24 

adjective states {as opposed to 65 on the original form) on 

a 5-point Likert scale ranging from "not at all" to 

"extremely." Subjects in this study were instructed to 

complete the POMS by indicating how they have been feeling 

because of the injury. 

Overall, the data suggest that POMS is a "solid 

measure of mood state,"(Peterson & Headen, p. 526). This 

is appropriate for the proposed study where the self-

discrepancies of focus are associated with specific 

psychological situations related to confusion. Norms are 

available for outpatients excluding illiterates, 

alcoholics, extreme psychotics, emergency admissions, and 

non-English speaking persons. Norms are also provided for 

male and female college students. A profile can be plotted 

based on T-scores, reflecting all 6 mood dimensions 

simultaneously. Mood states typically associated with non-
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injured elite athletes form what is known as the "iceberg" 

profile: high scores on vigor, and low scores on anxiety, 

depression, anger, fatigue, and confusion (Morgan & 

Johnson, 1978, cited in Henschen, 1986). 

Selves Questionnaire--The Selves Questionnaire (Higgins, 

Klein & Strauman, 19 85) was developed to measure self-

discrepancies. The respondent lists up to 10 attributes 

for each self-state. In the present study, the self-states 

measured were the ideal/own and ought/own selves, with the 

instructions to indicate attributes from the perspective of 

an athlete recovering from injury. Such instructions were 

provided in order to obtain those attributes that are 

relevant to the psychological significance of injury to the 

athlete. On the first page, the self-states are defined. 

The subject is asked to list the attributes relevant to the 

particular self from his/her own standpoint, and to rate on 

a scale of l ("slightly") to 4 ("extremely"), the extent to 

which he/she believes he/she would like to possess (ideal 

self), or should possess (ought self) the listed 

attributes. The benefit of using this type of measure 

rather than a nonidiographic checklist procedure, is that 

it increases the likelihood that respondents' accessible 

and personally significant attributes will be tapped 

(Higgins, 1989). Because this measure relates self-guide 
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attributes to other self-guide attributes, it is sensitive 

to the many roles that a single attribute plays in a given 

individual's phenomenology. In addition, it is spontaneous 

and unconstrained. Previous methods have not possessed 

these features (Higgins, p. 101). 

To score the questionnaire, "matches," "mismatches" 

and "mismatches of degree" are identified by comparing the 

"ideal self" list of attributes with that of the "ought 

self." Matches are synonyms and mismatches are antonyms 

as determined by the Thesaurus feature of the "American 

Heritage Dictionary" computer program. Mismatches of 

degree are identified by a difference of at least 2 between 

the extent ratings of two synonyms (or matches). 

"Nonmatches," or attributes that are not related in the 

above manner, are identified as well. The computer program 

was used to ensure objective scoring of matches, 

mismatches, and nonmatches. A discrepancy score is 

obtained by subtracting the number of matches from the 

number of mismatches and mismatches of degree, with a range 

of -10 to +10. Mismatches are given a weight of two, 

while mismatches of degree and matches are given a weight 

of one. Because respondents provided various numbers of 

attributes per selves questionnaire, the total self-

discrepancy score was divided by the number of attributes 
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listed, thus .transcribed into a percent in order to compare 

scores. 

Therapists' Observations-- Each of the therapists were 

asked to provide a rating of the subjects solicited from 

their facility in order to provide an additional 

measurement of subjects' rehabilitation practices. The 

name of each subject and the type of injury sustained was 

provided on a form, and the therapist was asked to rate 

each subject on (a) the number of appointments kept vs. 

the number of appointments scheduled, (b) a compliance 

rating from 0 (not at all compliant) to 10 (totally 

compliant), and (c) whether the athlete continued to 

exercise with the injury, making the injury worse 

(indicated by a "yes" or "no"). Only one therapist 

completed the form and returned it, therefore this 

alternative source of data was available for only 8 of the 

subjects. 

Reliability and Validity 

The Profile of Hood States, shortened version (POMS) 

In developing the POMS, the authors were required to 

demonstrate that the instrument was composed of scales that 

are conceptually valid, internally consistent, 

statistically independent, and replicable (Peterson & 
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Headen, 1985). Information on the validity of the POMS 

comes from studies involving factorial validity, score 

changes due to treatment conditions, and convergence with 

other scales assessing mood. In their critique of the 

POMS, Peterson and Headen state that after 6 different 

factor analytic replications, results suggest "good 

validity" for the factor structure of the POMS, although 

what is meant by "good" is not made clear. They also 

claim that validity studies on the original version 

demonstrated "high internal consistency" within mood 

dimensions (p.526). However, they do add that it cannot 

be assumed that these same factors and independence of 

factors can be found in populations other than that on 

which the instrument was developed (i.e. psychiatric 

outpatients). Evidence for construct validity is provided 

by "high correlations" obtained between the POMS and a 

variety of other scales which profess to measure emotional 

states as well (p. 526). 

Correlation studies between the original and the short 

scales yielded an r = .95 or above (Shacham, p. 306). 

Test-retest reliability ranging from r=.65 to .74 were 

found, and were considered appropriate for assessing 

transient emotional states that are extremely sensitive to 

the situation (Peterson & Headen, p. 522). With an 
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outpatient psychiatric population, the following test-

retest reliabilities were obtained after a median time of 

20 days between testing: .70 for tension-anxiety, .74 for 

depression-dejection, .71 for anger-hostility, .65 for 

vigor-activity, .66 for fatigue-inertia, and .68 for 

confusion-bewilderment { p. 525). Because the POMS is 

designed to measure mood states and is sensitive to short 

term mood changes, it is not clear how to interpret this 

data. For a median 20-day period, the above coefficients 

suggest the mood was fairly stable. Whether or not the 

POMS was sensitive enough to pick up mood changes depends 

on the tested subjects' experiences within those 20 days. 

Peterson and Headen suggest that more data is needed on 

test-retest reliability over a variety of time periods and 

within a variety of circumstances. 

Athletic Injury Questionnaire (AIQ) 

Because this instrument was developed by the 

investigator for the present study, reliability and 

validity data are unavailable. However, one of the 

purposes of the study is to determine the reliability and 

validity of the questionnaire, therefore such data will be 

provided in Chapter 4. 

Selves Questionnaire 

Although the Selves Questionnaire has been used in all 
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of Higgins' and colleagues' studies, little reliability or 

validity data regarding the instrument is provided. 

Higgins (1989) mentions the issue of reliability briefly in 

a footnote {p. 100), stating that 

because of the substantial amount of nonmatching 
attributes and the variation in this number across 
different individuals' discrepancies, there is no 
necessary relation (either negative or positive) 
between the number of a respondent's matching 
attributes and the number of his or her mismatching 
attributes for any particular type of self-
discrepancy...Thus the potential loss in reliability 
associated with difference-score measures (see Cohen & 
Cohen, 1975) is less of a disadvantage for the self-
discrepancy measure than for discrepancy measures that 
include all attributes in calculating difference 
scores. 

He adds that his and his colleagues' studies have 

consistently found only small and nonsignificant relations 

between the number of matching attributes and the number of 

mismatching attributes in subjects' self-discrepancies. 

in a study demonstrating the correlation between 

specific emotional states and self-discrepancy scores, 

Higgins, Klein & Strauman (1985) cited significant 

correlations between a measure of overall actual:self-guide 

discrepancy and "measures of discomfort" (i.e. the Beck 

Depression Inventory, Blatt Depressive Experiences 

Questionnaire, and the Hopkins Symptoms Checklist). The 

correlations ranged from .32, p < .02, to .49, p < .0 01 

(Higgins, 1989, p. 101). In addition, a latent-variable 
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model relating type of self-discrepancy to kind of 

emotional problem was created (Strauman & Higgins, 1989, 

cited in Higgins, 1989). They found that actual:ought 

discrepancy and actual:ideal self-discrepancy were 

correlated .44 (p < .01), actual:ought and social anxiety 

were correlated .33 (p < .01), and social anxiety was 

correlated to three anxiety measures, the SAD, FNE and 

HSCL-i with correlations from .45 to .71 (p < .01). 

Actual:ideal discrepancy scores were correlated .40 {p < 

.01) with depression, which was correlated with two 

depression measures, the BDI and HSCL-D at .52 and .46 (p < 

.01) respectively. These results suggest some degree of 

convergent validity, although several correlation 

coefficients appear quite low despite statistical 

significance. Discriminant validity was demonstrated with 

low correlations between actual:ideal discrepancy scores 

and social anxiety { r=.i0) and actual:ought discrepancy 

scores with depression (r=.03), suggesting very low degree 

of shared variance between the two constructs. 

Design and Analysis 

The design of the study was a within subjects 

comparison of injured athletes and their rehabilitation 

behaviors, measured by three paper and pencil 
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questionnaires, and their associated health professional's 

observations. Several subjects neglected to complete the 

entire packet of questionnaires and were unreachable by 

telephone. Because more than 5 0% of their data was 

missing, it was discarded, per Gorsuch's (1991) 

recommendations. Using the Unimult statistics package, 

data transformations were computed with the remaining 

subjects who were missing less than 20% of the variables. 

Replacement of the missing score with another subject 

randomly selected from the same subsample was used to treat 

missing data. According to Gorsuch, this procedure has the 

advantage of maintaining the same means, variances and 

within group variances across research studies, although 

correlations are generally decreased (ch. 6.7). This 

requires assuming that the missing data are missing 

randomly, and is particularly useful if only one or two 

cases are missing that variable. Gorsuch adds that this 

procedure is better than replacing the missing data with 

the group's mean, due to decreases in within group 

variance, inflation of F ratios, and biased probability 

estimates. The other alternative is to proceed with the 

knowledge that the data are missing, which does not require 

the assumption of randomly missing data. This is only 

better than the chosen replacement procedure if a half 
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dozen or more cases are missing the same variable, which 

was not the case with the present study's data. 

After transforming the data, analyses were conducted 

regarding the newly constructed Athletic Injury 

Questionnaire using the SPSS-PC statistics program. For 

scales consisting of Likert items measuring the 

respondent's motivation to exercise, a Cronbach's Alpha was 

used to obtain reliability estimates for each subscale. 

Cronbach's Alpha finds the variance of all individuals' 

scores for each item and adds these variances across all 

items (Anastasi, 1988). An item-total correlation 

analysis was then used to discard those items whose 

correlation coefficients were .25 or less. After poor 

items were discarded, Cronbach's Alphas were recalculated. 

Following the reliability analyses, a Confirmatory 

Multiple Group Factor Analysis using Unimult, was computed 

on each subscale to limit the number of independent 

variables. In addition, the factor analysis was used in 

order to attenuate the biases created by total subscale 

scores. Subscale total scores were replaced by factors, 

including a Diet factor, Seriousness/Persistence factor, 

Identity factor, Coping factor, and Injury factor. An 

Exercise While Injured factor was created by combining 

scores from the fourth item of the Seriousness/Persistence 
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scale (S/P4) and the first item from the injury scale 

(INJ1), both of which indicate a tendency to exercise while 

injured. The Exercise While Injured factor was created in 

order to avoid adding INJ1 and S/P4, which are likely not 

additive variables and would be biased when simply added. 

A Negative Mood factor was created by combining the 

Tension, Depression and Confusion scales of the POMS in 

order to reduce overlapping variables. Smith, Scott, 

0»Fallon & Young (199 0) found these three variables to 

serve as the best indicators of mood state following 

athletic injury. These variables also served as the best 

discriminators between the least and most severely injured 

groups. And finally, a Reasons factor was formed by the 

conglomeration of subjects' highest ranked reason for 

participating in sports. 

To test hypothesis la and b, bivariate correlations 

were computed, using the SPSS-PC statistics package. For 

hypothesis la, subjects' self-discrepancy scores were 

correlated with the Exercise While Injured variable. To 

test hypothesis lb, a correlation was calculated for the 

relationship between subjects' self-discrepancy scores and 

their scores on the Confusion/Bewilderment scale of the 

POMS. 

Bivariate correlations were also used to test 
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hypotheses Ila and lib. For iia, the correlation between 

the subjects' athletic investment rating scores with their 

scores on the Exercise While Injured factor were 

calculated. For hypothesis lib, correlations between 

subjects' scores on the SeriousneBs/Persistence factor with 

their scores on the Exercise While Injured factor were 

determined. 

To test hypothesis ill, a hierarchical regression 

analysis was employed, using the Unimult program. The 

variables included to predict exercising while injured, 

represented by the Exercise While Injured factor, were (in 

hierarchical order): the recurrence of the injury, the 

severity of the injury (indicated by number of weeks 

expected to heal), the exercise investment rating, the 

Reasons factor, self-discrepancy score, and the Negative 

Mood factor. 

After this initial analysis, other hierarchical 

regression models were tested using nested model 

comparisons to determine the model that explained the most 

variance parsimoniously. Further models analyzed are 

mentioned in the presentation of results. 

Summary 

In this chapter, the study was discussed in terms of 

the selection of the sample, the collection of data, and a 



87 

detailed description of the measures used in the study. 

Reliability and validity data for the POMS and Selves 

Questionnaire were presented. Reliability and validity 

data regarding the AIQ will be discussed in Chapter 4 as a 

result of the analyses. Finally, the methods used for 

analysis were presented and defined. 

Chapter 4 presents the results of the study according 

to the guidelines dictated by the hypotheses and the 

methods of analysis described in this chapter. 
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CHAPTER 4 

RESULTS 

Introduction 

The purpose of this study was to test the 

applicability of the self-discrepancy model to the athletic 

injury rehabilitation setting, to test the reliability and 

validity of the Athletic Injury Questionnaire (AIQ), and to 

assess predictors of exercising while injured. Injured 

athletes were solicited from local athletic injury 

rehabilitation settings for voluntary participation in this 

study. Injury data, and investment in and motivation for 

exercise were measured by the AIQ, mood state was measured 

by the POMS, and self-discrepancies were measured by the 

Selves Questionnaire. Additional rehabilitation behaviors 

were measured by therapists' observations. 

A demographic description of the sample injured 

athletes (N=26) is given first. This is followed by the 

results of the data analyses for the AIQ, and then each of 

the study's hypotheses. Each hypothesis is discussed and 

evaluated in regards to the results of the analyses. In 

this chapter, all percentages are rounded and therefore may 

not equal 100% when totalled. 
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Demographic Description of the Sample 

Participants of this study were male and female 

athletes who had sustained an injury due to participation 

in a sport, exercise or game. 18 males and 10 females 

participated, with an age range of 17-47, and a mean age of 

25.94 with a standard deviation of 8.87. Two subjects 

completed less than half of the questionnaires, therefore 

their data was not included. These subjects were males 

from a small southwestern university who sustained injuries 

during participation in basketball and football. One 

suffered patellar tendonitis and chondromalacia, and the 

other suffered anterior compartment syndrome, all of which 

are generally the result of overuse, and are often chronic. 

Both failed to complete the Selves Questionnaire and the 

POMS, and one failed to complete the second half of the 

AIQ. According to Gorsuch (1981), such cases should not 

be included in data analyses. As a result, the final 

subject pool included 10 females and 16 males, for a total 

of 26 cases. 

Subjects were asked to indicate what type of sport (s) 

they participated in. The following sports were 

represented, followed by the number of subjects indicating 

participation in that sport: running (4), tennis (1), 

step-aerobics (l), basketball (5), volleyball (l), football 
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(6), pole vault (2), rugby (l), weightlifting (2), long 

jump (l), soccer (1) , Softball (1), shot put (1), skiing 

(1), and cycling (2), Several subjects reported sustaining 

their injuries in 2 or more sports. 

Severity of injury was denoted by number of weeks 

estimated to heal sufficiently in order to return to full 

participation in sport. A rating of l indicates a mild 

injury, or less than 2 weeks for full recovery. A rating 

of 2 indicates a moderate injury, or 2 to 4 weeks to heal, 

and 3 denotes a severe injury, requiring a month or more 

for healing. In this sample, 4% indicated mild injuries, 

19% reported moderate injuries, and 77% had severe 

injuries. This is not unexpected, given that the data was 

collected at rehabilitation clinics, where those with less 

severe injuries are less likely to attend. in addition, 

subjects were asked to participate by their therapist, who 

may have focused mainly on the most severely injured 

athletes. 

Athletes were asked to indicate to what degree they 

agreed with their therapists' recommendations for injury 

recovery. Duda, Smart, & Tappe (19 89) found that a 

significant predictor of athletic injury rehabilitation 

behavior was belief in the efficacy of the treatment. 

Subjects indicated on a Likert scale from 1 ("not at all") 
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to 5 ("extremely"), the extent to which they agreed with 

their therapists' rehabilitation recommendations. The mean 

score was 4.52, with a standard deviation of .58, 

indicating strong agreement with the rehabilitation 

program. The lowest rating, indicated by 4% of the 

subjects, was 3. Therefore, it appears that none of the 

subjects disagreed with their recommended rehabilitation 

programs. 

Number of competitions per year was included as a 

variable in this study as a possible indicator of athletic 

investment and/or seriousness or persistence in exercise. 

The range of scores was from 0 to 60, with the higher 

numbers being reported by individuals participating in team 

sports such as football and basketball. The mean number of 

competitions was 11.70, with a standard deviation of 13.31, 

which likely reflects variability due to team vs. 

individual sports participation. 

Injured athletes were asked to rank their reasons for 

participating in sports on a forced-choice checklist. 

Choices included fun, pursuit of excellence, competition, 

goal achievement, fitness, self-discipline, socialization, 

outlet of aggression, stress management, weight management, 

and financial {winning money). Modes were obtained for 

each item, and "fun", "competition", and "fitness" were 
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most frequently ranked first. "Goal achievement" was most 

frequently ranked second, followed by "pursuit of 

excellence" in third. The lowest ranked items included 

"stress management" and "outlet of aggression," both most 

frequently ranked tenth, and "financial," most frequently 

ranked eleventh. Smith et. al. (199 0) found that these 

rankings correlated highly with age: older subjects tended 

to use exercise for stress management purposes, whereas the 

younger athletes (high school and college aged) used it 

for fun and for competitive purposes. A Pearson Product-

Moment correlation was computed for the present study, 

correlating the Age and Reasons (a factor of those items 

ranked first) variables, which resulted in r = .15 (p = 

.49), indicating that age and reason for exercise with this 

sample was not significantly correlated. 
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TABLE 1: Reasons for Exercising 

Missing Excellence Achieve Discipline 
Fun Competition Fitness Stress 

REASONS FOR EXERCISING 
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Reliability data for the AIQ 

Reliability and validity data for the AIQ were tested 

first, in order to determine the strength of the results 

of the study. The AIQ was used in this study as a measure 

of athletic investment, reasons for exercising, and injury 

rehabilitation behavior, which according to the exercise 

addiction literature, should be related. The AIQ includes 

subscales in Likert format, and forced-choice rankings. In 

addition, information regarding the nature of the injury is 

also provided by the AIQ. 

To test reliability, an item-total correlation 

analysis was used to detect strong and weak items within 

each subscale. Cronbach's Alphas were obtained for each 

subscale both with and without weak items. Any item 

correlating with the total subscale score less than .25 was 

discarded. Resulting Cronbach's Alphas are reported in 

Table 1 for each subscale. Because the Coping subscale 

produced a low reliability coefficient (Alpha = .30), it 

was discarded from the AIQ for further analysis. The other 

discarded items included items 5,6,and 7 from the Diet 

subscale, items 9 and 17 from the Seriousness/Persistence 

subscale, items 3 and 4 from the Identity subscale, and 

items 6, 7, and 8 from the Injury subscale. The remaining 

subscale totals were correlated with eachother in order to 
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Table 2: AIQ subscale Reliability Coefficients 

Cronbach's Alpha 

Seriousness and Persistence 0.81 
Subscale 

Diet Subscale 0.81 

Identity Subscale 0.74 

Coping Subscale 0.30* 

Injury Subscale 0.82 

*Due to low reliability, this subscale 
analyses 

was discarded from further 
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determine discriminant validity between scales. A series 

of bivariate correlations were used, and the following 

subscales were found to be significantly correlated with 

eachother: Diet and Injury (r = -.46, p = .02), and 

Seriousness/Persistence and Identity (r = .48, p = .01). 

Diet and Injury items are not similar, therefore they may 

be measuring a similar latent construct. 

Seriousness/Persistence and Identity share similar items, 

for instance "for me, exercising comes first," (s/Pi), and 

"I am a serious athlete," (ID1), which may explain their 

high correlation. 

Criterion validity was determined with a series of 

bivariate correlations between the subscale totals and the 

exercise investment ratings (INV). Only the 

Seriousness/Persistence (r = -.55, p = .009) and Identity 

(r = -.69, p = .00) scales were significantly correlated 

with INV. The direction of the correlation is expected, 

given that lower INV scores indicate higher exercise 

investment ratings. Because the Seriousness/Persistence 

and identity scales correlate significantly with eachother, 

they probably account for similar variance. This was 

tested by using a hierarchical regression model, including 

the Seriousnes/Persistence factor (SPFACT) and the Identity 

factor (IDFACT) as independent variables, and the 
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investment rating (INV) as the predictor criterion. The 

significant model that proved to be the more parsimonious 

specified IDFACT as the stronger predictor, explaining 30% 

of the variance. SPFACT explained 8% of the variance. 

Another criterion validity analysis had been planned 

for this study, correlating subjects' Injury subscale 

totals with their therapists' observations regarding their 

rehabilitation practices. However, only one therapist 

responded to the request to provide information, and 

therefore only 8 subjects received therapists' ratings. 

There was no variance within the therapist's observations 

for these 8 subjects (all had a rating of 2, which equalled 

"no" to the question "does athlete continue to exercise 

with the injury, making the injury worse?"), therefore a 

correlation coefficient could not be computed. 

Hypotheses 

Hypothesis I a and b 

It was hypothesized that those athletes who indicated 

exercising while injured would report a higher magnitude of 

discrepancies between the ideal:own and ought:own selves 

(hypothesis la), and that those athletes would also show 

higher scores on the Confusion/Bewilderment scale on the 

POMS (hypothesis lb). In order to test hypothesis la, a 
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confirmatory factor analysis was first used to compute 

correlated multiple group factors, using the fourth item 

from the Seriousness/Persistence subscale (S/P4) "I 

exercise while injured," and the first item of the Injury 

subscale "I exercise despite injury." These two variables 

yielded a Pearson Product-Moment correlation of r = .71, 

and were therefore combined to make the Exercise While 

injured (EXERINJ) factor. Each variable (S/P4 and INJ1) 

was equally assigned a weight of 1.0, in order to create 

standard (z) scores. A reliability coefficient of .50, 

which is a conservative estimate, was also assigned to each 

variable, given that these coefficients were unknown {i.e. 

test-retest reliability data was not collected for this 

study). Each variable correlated with the EXERINJ factor r 

= .78. After the EXERINJ factor was created, a Pearson 

Product-Moment correlation was computed to test hypothesis 

la. EXERINJ and SLFDISC (self-discrepancy score) were 

nonsignificantly correlated (r = .03), suggesting that 

there is a nonsignificant relationship between the two 

variables. 

Hypothesis lb was tested also with a bivariate 

correlation. Scores on the Confusion/Bewilderment (CONF) 

scale of the POMS were correlated with the SELFDISC 

variable. A Pearson Product-Moment correlation coefficient 
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was computed, and r = -.12 was obtained, thus suggesting a 

nonsignificant relationship between the two variables. 

Hypothesis II a, b and c 

Based on the exercise addiction literature, it was 

hypothesized that those who reported exercising while 

injured would have a higher exercise investment rating 

(hypothesis Ha), a higher Seriousness/Persistence subscale 

score {hypothesis lib), and a higher recurrence of their 

injury (hypothesis lie). Hypothesis Ila, b, and c were all 

tested by using a bivariate correlation analysis to test 

the relationship between EXERINJ and the remaining 

variable. Pearson Product-Moment correlation coefficients 

were obtained for each analysis, providing information 

regarding the direction and size of each relationship. 

For hypothesis Ila, EXERINJ and INV (subjects' 

exercise investment ratings) were correlated, and r = -.19 

resulted, suggesting an insignificant, inverse 

relationship. The negative sign was in the expected 

direction, suggesting that the higher the Exercise While 

Injured score, the lower the Exercise Investment rating. 

In this study, the lower the investment rating score, the 

more invested the individual is in exercise. 

Hypothesis lib was tested in the same manner, 
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correlating EXERINJ and S/PTOT, which represents subjects' 

total scores on the Seriousness/Persistence subscale 

without the S/P4 item. A correlation coefficient (r = .48, 

p = .02) was obtained, suggesting a positive, significant 

relationship between the two variables. 

Hypothesis lie followed the same procedure, 

correlating EXERINJ and RECRNT, which represents the number 

of times the present injury has been sustained. The 

correlation coefficient (r = .45, p = .02) suggests a 

significant, positive relationship between the two 

variables. 

Hypothesis III 

Hypothesis III was based on self-discrepancy theory 

and athletic addiction literature, and stated a number of 

variables expected to predict exercising while injured. 

These included the recurrence of the injury (RECRNT), the 

severity of the injury (TYPE INJ), the exercise investment 

rating (INV), the reasons for exercise (REASON), self-

discrepancy score (SLFDISC), and negative mood (NEG MOOD) 

due to the injury. Before these variables could be entered 

into a hierarchical regression analysis, a factor analysis 

was used to limit the number of negative mood variables 

measured by POMS. A confirmatory factor analysis was used, 
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combining the POMS depression <DEP), confusion {CONF) and 

tension (TENS) scales, based on the study conducted by 

Smith, Scott, 0'Fallon & Young (1990). Each variable was 

given an equal weighting of l to create standard (Z) 

scores. Negative mood was then correlated with DEP (r = 

.84), CONF (r = .85), and TENS (r = .74). 

The variables were entered in the hypothesized order 

based on the athletic addiction literature and self-

discrepancy theory, to predict exercising while injured 

(EXERINJ). Robbins & Joseph (1985) and De Coverly Veale 

(1987) both note that exercise addiction first presents 

itself as an overuse or recurrent injury. Therefore, RECRNT 

was entered first in the hierarchy. TYPE INJ was entered 

second, with the justification that the severity of the 

injury will dictate whether an injured athlete is able to 

continue exercising or not, regardless of their motivation 

to do so. According to the exercise dependence 

literature, investment in exercise is related to exercise 

dependence, therefore INV was entered third. In other 

words, a non-invested injured athlete is probably not going 

to exercise while injured when contraindications would 

suggest otherwise. Athletic addiction literature also 

suggests that the reasons why people exercise plays a large 

role in their level of persistence with sport and the 
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possibility of developing dependence on exercise. 

Therefore REASON was entered next. According to self-

discrepancy theory, if an individual is experiencing a high 

magnitude of discrepancies between self domains, this 

should initiate motivation to reduce those discrepancies. 

The SLFDISC variable was entered next in the hierarchy, 

after the variables indicating strong investment in 

exercise, because according to the theory, a discrepancy is 

activated only by a relevant stimuli in an area in which 

the individual is vulnerable. If an injured athlete is not 

terribly invested in exercise, then they are not likely to 

possess self-beliefs related to exercise that are 

vulnerable to activation following an injury. Finally, NEG 

MOOD was included, which should be related to SLFDISC 

according to Higgins (19 89). 

The resulting regression model of the above specified 

equation was insignificant, with only one variable (RECR) 

approaching significance {p = .06). Therefore, further 

analyses were used to create a model with increased 

explanatory power. Tables 2 and 3 illustrate the results 

of the initial and final hierarchical regression analyses. 

Because RECR and REASON appeared to explain the most 

variance within this model, they were maintained for the 

next analysis. The variables with lower effect sizes, 
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including INV and NEG MOOD, were replaced with other 

variables with which they were highly correlated. S/PTOT 

replaced INV, and NEG MOOD was replaced with DEP. This 

model provided better results, however the model was again 

insignificant. 

Because S/PTOT is a sum of all Seriousness/Persistence 

subscale items weighted equally, this variable likely 

produced an inflated eta-squared due to biased error 

variance. It is probable that some S/PTOT items should be 

weighted heavier than others, therefore all S/P items were 

included in a confirmatory factor analysis, resulting in a 

new variable SPFACT. All items were given a weight of l to 

produce standard <Z) scores, and given estimated 

reliability coefficients of .5, which is conservative. 

SPFACT replaced S/PTOT in the subsequent regression 

analysis. This model was again insignificant, increasing 

the RECRNT variable's predictive power, (p = .04), but 

producing no other significant predictor variables. 

The next analysis switched the order of variables, 

with SPFACT included first, followed by RECRNT and DEP. 

REASON was discarded due to its insignificance in the 

model. The resulting model was significant, and explained 

3 8% of the variance. Because DEP accounted for a small 

percentage of the variance, it was discarded for the next 
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analysis to determine if this shortened version would 

maintain explanatory power and increase parsimony. The 

resulting model decreased in explanatory power, therefore 

the previous model was accepted as the best model for 

predicting exercising while injured, given the available 

variables in the present study. 

Finally, because SPFACT and IDFACT both served as 

significant predictors for exercise investment, it was 

hypothesized that IDFACT might serve as a better predictor 

than S/PFACT. Following the same rationale used for 

creating the S/PFACT variable, an IDFACT variable was 

created by weighting each item within IDTOT with a weight 

of 1, and assigning conservative estimated reliability 

coefficients of .50. IDFACT was then substituted for 

SPFACT in the regression model, resulting in a model with 

lower predictability, although it remained significant. 

Therefore, the regression model retained for this study for 

predicting exercising while injured, includes SPFACT, 

RECRNT, and DEP. 
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Table 3: Hypothesis 111 Results 

Hierarchical (i.e., Sequential or Step-down) 
Linear Model Analysis 

Summary Table for EXERINJ 

Effect Sum of Mean 
Variable Size Squares df Square F Ratio P 

RECRNT R = 0.45 5.37 1 5.37 4.16 0.06 
TYPEJNJ R = 0.08 0.18 2 0.09 0.07 n. s. 
INV r = -.07 0.13 1 0.13 0.10 n. s. 
REASON R = 0.32 2.71 7 0.39 0.30 n. s. 
SLFDISC r = 0.16 0.66 1 0.66 0.51 n. s. 
NEG_MOOD r =-.24 1.45 1 1.45 1.13 0.3 
Error 15.49 12 1.29 

Overall Test for Each Dependent Variable 
EXERINJ Shrunken R =.00 

R = .64 10.51 13 0.81 0.63 n. s. 

df2 = 12 

Notes: N = 26 
Tests have all prior independent variable(s), if any, partialled out. 
Effect size is product-moment correlation (r) or multiple correlation/eta 

(R) with prior independent and dependent variables, if any, partialled out. 
Tests are two-tailed. For a one-tailed test, divide the p of any variable 

with df = 1 by two IF the results are in the predicted direction. 
These are heirarchical analyses, and so order may affect results. If the 

order was not theoretically specified, try several orders. If the independent 
or dependent variables are highly correlated, consult Chapter 5 of the Guide. 
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Table 4: Final Regression Model Results 

Hierarchical {i.e., Sequential or Step-down) 
Linear Model Analysis 

Summary Table for EXERINJ 

Effect Sum of Mean 
Variable Size Squares df Square F Ratio p 

SPFACT r = 0.44 4.97 1 4.97 6.17 0.02 
RECRNT R = 0.28 2.07 1 2.07 2.57 0.12 
DEP r =-.22 1.21 1 1.21 1.50 0.2 
Error 17.74 22 0.81 

Overall Test for Each Dependent Variable 
EXERINJ Shrunken R = 47 

R = .56 8.26 3 2.75 3.41 0.03 

df2 = 22 

Notes: N = 26 
Tests have all prior independent variable(s), if any, partialled out. 
Effect size is product-moment correlation (r) or multiple correlation/eta 

(R) with prior independent and dependent variables, if any, partialled out. 
Tests are two-tailed. For a one-tailed test, divide the p of any variable 

with df = 1 by two IF the results are in the predicted direction. 
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Additional Findings 

A power analysis for multiple regression following 

Cohen's (1988) recommendations, was used for the present 

study. According to Gorsuch (1991), a power analysis asks 

the question of "how often one finds a given statistic to 

be significant when randomly drawing a number of samples of 

a  give n  s i z e  f r o m  t h e  p o p u l a t i o n  ( p .  6 / 1 4 ) P o w e r  is 

equal to l minus the probability of a Type IX error. With 

N = 26 and R = .56, a power of 38 was obtained, indicating 

a 38% chance of rejecting the null hypothesis. 

A power analysis for bivariate correlations was used 

to test the power of hypotheses la & b and Ila, b & c 

results. For hypothesis la, r = .03, and lb, r = -.12, a 

power of less than .14 was obtained, indicating a less 

than 14% chance of rejecting the null hypothesis. For 

hypothesis Ila, a power of less than .26, but greater than 

.14 was obtained, signifying between a 14% and 26% chance 

of rejecting the null hypothesis. For hypotheses lib & c, 

a power of slightly less than .85 resulted, indicating a 

slightly less than 85% chance of rejecting the null 

hypothesis. 

Summary 
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Twenty-six injured athletes participated in the study 

of the applicability of self-discrepancy theory to the 

athletic injury rehabilitation setting. The sample 

consisted of male and female injured athletes who were 

solicited from various rehabilitation settings, and who 

represented a fair range of sports and age groups. A large 

percentage of these athletes sustained injuries that were 

classified as "severe," indicating an estimated time to 

full recovery of at least one month. Such a result is not 

surprising, given that those athletes sustaining minor 

injuries are probably less likely to seek medical help. 

Therefore, it is likely that this sample is more 

representative of the injured athletes involved in the 

injury rehabilitation system than injured athletes in 

general. 

Reliability and validity data were gathered for the 

AIQ, which was designed for the study with the purpose of 

measuring an athlete's investment in exercise, and 

motivation for exercising, both of which are related to 

exercise dependence. After weak items were discarded from 

the questionnaire, Cronbach's Alphas indicated high 

reliability for the AIQ subscales. Pearson correlation 

coefficients suggest that the Diet and Injury subscales 

were significantly correlated, as were the 
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Seriousness/Persistence and Identity subscales, indicating 

poor discriminant validity. It was suggested that the Diet 

and Injury subscales may be measuring latent constructs, 

while Seriousness/Persistence and Identity subscales are 

likely measuring the same construct. Exercise investment 

ratings correlated significantly with the total subscale 

scores, suggesting good criterion validity for the AIQ, 

which purports to measure exercise investment. Athletic 

identity accounted for 3 8% of the variance for exercise 

investment, and seriousness and persistence with exercise 

explained 8 % of the variance. 

Hypothesis la stated that subjects who exercise while 

injured would report a greater magnitude of discrepancies 

between the ideal:own and ought:own selves, thus 

representing a double approach-avoidance conflict. 

Insignificant correlation coefficients reflected an 

insignificant relationship between these two variables, 

thus casting doubt on hypothesis la. Hypothesis lb stated 

that subjects with high discrepancy scores between the 

ought:own and ideal:own selves would report more confusion 

on the POMS. Resulting correlation coefficients reflected 

an insignificant relationship between the two variables, 

thus casting doubt on hypothesis lb. 

Hypothesis iia stated that subjects who exercised 
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while injured would report a higher exercise investment 

rating. The resulting correlation coefficient suggested 

that exercise investment ratings and exercising while 

injured are unrelated. Hypothesis lib stated that those 

who exercise while injured would indicate more seriousness 

and persistence with exercise. The resulting correlation 

coefficient suggested a significant, positive relationship 

between exercising while injured and being serious and 

persistent with exercise, thus supporting hypothesis lib. 

Hypothesis lie stated that those who exercised while 

injured would report more recurrent injuries, and was also 

supported by a significant correlation coefficient. 

Hypothesis III stated that the recurrence of an 

injury, the severity of an injury, investment in exercise, 

reasons for exercise, magnitude of self-discrepancies 

between the ideal and ought selves, and negative moods 

experienced would all serve as predictors for exercising 

while injured- Hierarchical regression analysis 

demonstrated that the hypothesized combination of these 

variables was a poor predictor of exercising while injured. 

Other models were specified based on the results of this 

and subsequent regression analyses, and a significant model 

emerged. This model includes seriousness and persistence 

with exercise, recurrence of injuries, and depression as 
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significant predictors of exercising while injured. 

Additional findings revealed that the power of this 

study, based on the number of subjects included and the 

results of the statistical analyses, was small for most of 

the hypotheses, with the exception of lib and lie. This 

indicates a low probability of rejecting the null 

hypothesis for hypotheses la, lb, Ila, and ill. The power 

of a study is based on the size of the sample, the effect 

size of the construct being measured, and probability 

(Cohen, 1988). Power can be increased by increasing the 

number of subjects and increasing the reliability of the 

measures used. Highly reliable and valid measures can 

detect small differences, therefore increasing the 

likelihood of finding differences. 

Chapter 5 presents a summary of the study, the 

instruments used, and the results. A discussion of results 

and conclusions that may be drawn are presented as well. 

Finally, recommendations for further research are made. 
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CHAPTER 5 

SUMMARY, DISCUSSION, AND RECOMMENDATIONS 

In this chapter a brief review of the study is 

presented first. It is followed by a summary and 

discussion of the findings of the study. Conclusions are 

drawn from these results and suggestions are made for 

further research. 

Purpose of the Study 

The number of individuals participating in exercise 

and sports has grown tremendously over the past two 

decades. Although the psychological and physical benefits 

of exercise appear to have motivated this growing interest 

(Chan & Grossman, 1985) , there is an increasing number of 

athletes who exhibit behavior suggestive of exercise 

dependence, which is characterized by psychological and 

physiological distress when exercise is withdrawn (Morgan, 

1979). Symptoms of exercise dependence include compulsion 

to exercise in a stereotyped pattern with a regular 

schedule once or more daily (De Coverley Veale, 1987), 

which often results in chronic and overuse injuries 

(Robbins & Joseph, 1985). Continuation of exercise despite 
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injuries known to be caused, aggravated or prolonged by 

exercise is an associated feature of exercise dependence 

(De Coverley Veale, p. 736). Therefore, it is pertinent 

for health professionals to be able to predict those 

athletes who will likely continue to exercise despite their 

injury, thus jeopardizing their recovery and their health. 

Prediction facilitates prevention, which should be the goal 

for successful athletic injury rehabilitation programs (De 

Coverley veale, 1987; Eldridge, 19 83; Robbins & Joseph, 

1985). 

The purpose of this study was to examine the utility 

of Higgins' (19 89) self-discrepancy model of the relation 

between self-beliefs, affect and motivation in the 

rehabilitation setting. It was the intention of this study 

to provide a model, based on self-discrepancy theory and 

the exercise dependence literature, of predictors for 

exercising while injured, to aid in the prevention of such 

behavior and the subsequent threat of further injury and 

permanent damage. 

Population and Sample 

The prevalence of athletic addiction is unknown. Some 

experts feel that 100% of those who exercise are addicted 

to some extent. However, exercise dependence is on a 
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continuum, and it is likely that only a small percent of 

those who exercise are severely dependent (De Coverley 

Veale, p. 737). Most probably suffer from a partial 

syndrome, characterized by preoccupation with physical 

fitness. Considering the large numbers of individuals 

involved in exercise, even a "small percent" represents a 

considerable population. 

The study sample (N = 26) represented male and female 

injured athletes who sustained injuries as a result of 

participation in exercise. Ten females and sixteen males 

participated in the study, with an age range of 17 to 47. 

Eight subjects were contacted through an injury 

rehabilitation clinic, seven were contacted through a 

sports medicine clinic, three were from an athletic 

trainer, three were local injured cyclists, one was 

obtained through a chiropractor, and four were from a 

University track team, thus representing different stages 

of injury. Seventy-seven percent of the athletes were 

classified as severely injured, requiring at least a month 

for complete recovery of the injury, and none of the 

athletes disagreed with their treatment. A wide variety of 

both team and individual sports were represented, and most 

reported participating for reasons of fun, competition, and 

fitness.As a group, these athletes were competitive, with a 
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mean number of competitions at almost 12 per year. 

Although the sample size is small/ subjects were drawn from 

a variety of rehabilitation and sports settings, with the 

intention of obtaining a representative sample of the 

injured athletic population. However, no data exists 

regarding the demographics of this population as a whole, 

therefore, it cannot be assumed with certainty that this 

sample is representative. 

Measurement 

The instruments used for this study were three paper-

and-pencil questionnaires, and therapists' observations. 

The questionnaires were provided in a packet, to be 

completed in a specified order, in order to enhance the 

salience of the Selves Questionnaire. The AIQ was created 

for this study with the purpose of measuring general injury 

information, reasons for exercising, investment in 

exercise, and injury rehabilitation behavior. For this 

instrument, item-total correlations were used to eliminate 

weak items, which were not included in the final data 

anlyses. Pearson correlation coefficients were obtained 

for subscale comparisons to determine discriminant 

validity. Subscale totals and exercise investment ratings 

were correlated as a test of criterion validity. 
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Mood state as a result of the injury was measured by 

the POMS (McNair, Lorr, & Droppleman, 1971). Discrepancies 

between the ideal:own and ought:own selves were measured 

using the Selves Questionnaire (Higgins, Klein, & Strauman, 

1985). According to Higgins (1989), self-discrepancies are 

best activated when relevant stimuli are presented, making 

the discrepancies accessible. The previous questionnaires 

were presented first in order to activate each subject's 

self-domains that are personally relevant to the injury-

Therapists' observations were included to provide 

concurrent validity for the measurement of exercising while 

injured behavior. However, only one therapist provided 

observations for less than one-third of the subjects, 

therefore this data was not included in the analysis. 

Hypotheses la and b 

It was hypothesized that exercising while injured 

would be related positively to self-discrepancy scores as 

measured by the Selves Questionnaire (la), and to 

confusion/bewilderment mood states, as measured by the POMS 

Confusion scale (lb). Using bivariate correlations, 

insignificant relations were found between exercising while 

injured and magnitude of self-discrepancies, and exercising 
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while injured and confusion. These results did not support 

the hypothesis that athletes who exercise while injured 

have high discrepancies between their ideal and should 

selves and generate a double approach-avoidance conflict. 

Results also did not support the hypothesis that those 

athletes who exercise while injured experience significant 

confusion, which would be consistent with a double 

approach-avoidance conflict. 

Hypothesis Ha . b. and c 

It was hypothesized that exercising while injured 

would be negatively related to exercise investment ratings 

(Ila), positively related to seriousness and persistence 

with exercise (lib), and positively related to recurrence 

of injuries. Using bivariate correlations, an 

insignificant relationship was found between exercising 

while injured and exercise investment, however the 

relationship was in the direction expected. A negative 

relationship was specified because a lower score indicated 

a higher exercise investment rating. 

Before a bivariate correlation was computed to test 

hypothesis lib, a confirmatory factor analysis was used to 

create a Seriousness/Persistence factor in an effort to 

allow for different weightings of each item within that 
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subscale, based on their variability within the subscale. A 

bivariate correlation was then used, and a positive 

relationship was found between exercising while injured and 

seriousness and persistence with exercise, thus supporting 

hypothesis lib. Hypothesis lie was also supported, 

indicating a positive relationship between exercising while 

injured and recurrence of injuries. 

Hypothesis III 

It was hypothesized that injury recurrence, severity 

of the injury, investment in exercise, reasons for 

exercising, self-discrepancies between the ideal and should 

selves, and negative mood states as a result of the injury, 

would predict exercising despite injury. Confirmatory 

factor analyses were first conducted to combine similar 

variables to increase parsimony for the predictive model. 

A negative mood factor was created by combining the 

depression, tension and confusion scale scores of the POMS. 

The dependent variable or predictor criterion was created 

by combining two similar items asking the subject if they 

exercised while injured {S/P4J, or despite injury (INJl). 

A hierarchical regression analysis, with variables entered 

in the above specified order, revealed that such a model 

provides insignificant predictive power for exercising 
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while injured, thus showing no support for hypothesis III. 

Several analyses employing these variables in different 

combination were used, and none of those models were 

significant either. 

The regression analysis revealed one significant 

variable, the recurrence of injury, for predicting 

exercising while injured, therefore further models were 

specified and tested using nested model comparisons. The 

recurrence of injury variable was maintained, while others 

were discarded or substituted with highly correlated 

variables. Negative mood was replaced with depression, 

given that the majority of the literature suggests a high 

prevalence of depression in athletes unable to exercise, 

and depression was highly correlated with the negative mood 

factor. Exercise investment ratings were first replaced by 

the Identity factor, created by a confirmatory factor 

analysis with the same rationale as the 

Seriousness/Persistence factor, and then the 

Seriousness/Persistence factor, because the two served as 

significant predictors for investment ratings. Reasons for 

exercising, severity of the injury, and self-discrepancy 

scores were discarded from the new model due to their 

insignicant contribution to the previous model. The four 

specified variables were rotated using nested model 
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comparisons, until a significant model resulted. The 

resultant model with the most explanatory power, indicated 

that seriousness and persistence with exercise, the 

recurrence of the injury, and depressed mood serve as 

statistically significant predictors for exercising while 

injured. 

Summary and Findings 

Results regarding the reliability and validity of the 

AIQ suggest that the questionnaire has relatively high 

reliabilities for the Diet, Seriousness/Persistence, 

Identity, and Injury subscales. The Diet and Injury 

subscales may both be measuring a similar latent construct. 

The Identity and Seriousness/Persistence scales serve as 

significant predictors of exercise investment, with 

Identity explaining the most variance. It was also shown 

that identity and Seriousness/Persistence are not measuring 

the same thing. 

There was evidence that exercising while injured and 

discrepancies between ideal and should selves were 

unrelated. Confused mood and exercising while injured were 

also unrelated. This evidence does not support Higgins' & 

Van Hook's (1988) contention that approach-avoidance 

conflicts produce discrepancies between ideal and should 
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selves, if exercising while injured is viewed as an 

approach-avoidance conflict. The probability for this study 

of supporting these hypotheses was less than 14%. Results 

also suggested no relationship between exercising while 

injured and investment in exercise. The probability for 

supporting this hypothesis was less than 26% but greater 

than 14%. There was evidence for a positive relationship 

between seriousness and persistence and exercising while 

injured, and a positive relationship between the recurrence 

of an injury and exercising while injured. The probability 

of supporting these hypotheses was greater than 67% and 

less than 85%. 

Other findings for this sample showed that seriousness 

and persistence with exercise, recurrence of an injury, and 

depression serve as significant predictors of exercising 

while injured- The probability of supporting the 

predicitive model was 3 8%. Despite these low odds, a 

significant model was found. 

Discussions and Limitations 

The results of this study were mixed. Hypotheses 

regarding the relation between self-discrepancies and 

exercising while injured were not supported, thus 

questioning the utility of applying the self-discrepancy 
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model of motivation to the phenomenon of exercising while 

injured despite contraindications. However, due to the 

limitations of the study, the utility of this model should 

not be totally discounted. The small size of the sample 

limits the power of the study to provide significant 

findings. In addition, it was assumed that asking subjects 

if they exercised while injured was a reliable and valid 

measure of that construct. No other method of measuring 

the behavior of exercising while injured was successfully 

used. Although therapists' observations were intended to 

provide another measure of the same construct in order to 

validate findings, only one therapist complied. This data 

was insufficient to include as a variable for analysis. 

In addition, only the discrepancies between the ideal 

and should selves were measured, assuming that exercising 

while injured represents a double approach-avoidance 

conflict, as described by van Hook & Higgins (1988). Other 

unmeasured self-discrepancies may exist within this group 

of athletes, to the extent of motivating the behavior of 

exercising while injured. Higgins' theory accounts for a 

wide variety of self-domains and standpoints on the self 

(own and other's), and provides hypotheses for each 

different combination. Perhaps the combination used for 

this study was mis-specified, and therefore the utility of 
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the self-discrepancy model was not supported. 

Another possible explanation for the lack of 

significant results using the self-discrepancy model, is 

the questionable validity of the Selves Questionnaire. 

Several subjects indicated on the questionnaire that they 

were unable to determine a difference between the ideal and 

should selves. In fact, all the subjects either replicated 

verbatim their list for one self to the other, or they used 

synonyms between the two selves. Several subjects 

indicated adjectives between the selves that were unrelated 

("nonmatches"). Only one "mismatch" and several 

"mismatches of degree" were detected amongst the 26 

subjects. In these cases, the discrepancies did not 

outweigh the matches or nonmatches within the list, and all 

but one subject had negative scores, indicating a great 

deal of congruency between selves. Because there was 

extremely small variability of self-discrepancy scores 

between subjects, the self-discrepancy variable was unable 

to explain significant variance with other variables. 

Congruency between selves and concurrent negative mood 

disturbance is inconsistent with self-discrepancy theory. 

This may indicate problems with discriminant validity 

between the ideal and the should selves, or it may reflect 

an interesting phenomenon amongst injured athletes. 
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Several athletes indicated that they could see no 

difference between the two self domains, and that their 

ideal selves (who they'd like to be) and their should 

selves (who they feel it is their duty to be) were 

identical. This has implications for further research. 

Perhaps those athletes who indicate seriousness and 

persistence with exercise are those who are motivated to 

create congruencies between their ideal and should selves, 

which suggests a conscientious, dutiful orientation. 

Another possible explanation touched upon is the 

validity of the theory itself. In reviewing the 

literature, it was discovered that studies supporting 

Higgins Self-discrepancy theory were conducted only by 

Higgins and/or colleagues. Forston & Stanton (1992) 

appeared to be an exception, until it was discovered that 

their study was conducted in conjunction with a study by 

Higgins and colleagues. Other scientists have attempted to 

support Higgins theory unsuccessfully (Hal Arkowitz, 

personal communication). The utility of such a theory is 

questionable if only the theory's creators can 

scientifically support it. It also suggests poor 

reliability for the Selves Questionnaire. 

A relationship between exercising while injured and 

investment in exercise was unsupported as well, which is 
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inconsistent with the exercise addiction literature. This 

result may also be due to the aforementioned limitations of 

the study, as well as the possible weaknesses of the AIQ. 

The exercise investment rating could not be tested for 

construct validity given the absence of data for such an 

analysis, although it is related to seriousness and 

persistence with exercise, as well as athletic identity. 

Another possible explanation is the findings by Chapman &. 

De Castro (1990) and Yates et. al. (1992), which state that 

females can have a high investment in exercise without 

becoming exercise dependent. Almost half of the subjects 

in this study were female, and most reported a high 

investment in exercise. 

Several findings of this study did support those of 

other studies. A positive relationship between seriousness 

and persistence in exercise and exercising while injured 

was supported, as was a positive relationship between the 

recurrence of an injury and exercising while injured. Both 

of these relationships have been specified in the exercise 

dependence literature. 

The final model that served as the best predictor for 

exercising while injured, also supports other studies. 

Seriousness and persistence with exercise, the recurrence 

of an injury, and depression have all been implicated in 
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the exercise dependence literature. Yates et. al. (1992), 

Robbins & Joseph (19 85) , Eldridge (1983) , Thaxton (1982), 

Chapman & De Castro (199 0), and numerous other researchers 

have shown that seriousness and persistence with exercise 

is related to exercise addiction. Colt et. al. (1981), 

Robbins & Joseph (19 85) , Chan & Grossman (1985), and others 

have suggested that the experience of depression due to 

exercise deprivation can be a powerful motivator to 

exercise despite contraindications. Robbins & Joseph 

(19 85), Sachs & Pargman (1979), and De Coverley Veale 

(1990), and countless studies in sports medicine suggest 

that recurrent injuries and exercising while injured are 

related. 

The limitations of the present study must be 

considered when discussing the results. In addition to the 

previously mentioned weaknesses of the study, it is unknown 

if the sample was representative of the population of 

injured athletes, therefore the generalizability of the 

study is questionable. Also, no concurrent measures were 

used to validate the AIQ, which was purported to have 

measured the construct of interest (exercising while 

injured), therefore it is not certain that this study 

successfully measured the specified construct. Finally, no 

measures of social desirability were used to check for 
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response biases, which could significantly effect results. 

Another limitation was the procedure for data 

gathering. The solicitation of subjects was controlled by 

the contacted health professional {physical therapist, 

chiropractor, etc.) rather than the researcher, therefore 

it could only be assumed that study instructions were 

followed correctly. Because the contact persons were blind 

to the research question, it is unlikely that a systematic 

bias was operating in the selection of possible 

participants. However, subjects were asked to participate 

voluntarily, which can produce systematic biases regarding 

those who responded and those who did not. 

Conclusions and Suggestions for Future Research 

Certain findings within this study were found to be 

statistically significant. Seriousness and persistence 

with exercise and recurrence of an injury were found to be 

significantly and positively related to exercising while 

injured. They were also significant predictors, along with 

depression, of exercising while injured. However, with 

correlations, the nature of the relationship is unknown 

(Mulaik, 1987). In addition, correlations cannot be used 

to infer causality, yet they must be present in order to 
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have cause (A.J. Figueredo, personal communication). 

Within the athletic addiction literature, the direction of 

the relationship between seriousness and persistence with 

exercise and exercising while injured is postulated as the 

former to the latter, while the direction is reversed for 

recurrence of an injury and exercising while injured. In 

addition, researchers have hypothesized that seriousness 

and persistence may serve as a cause for exercise 

dependence, and exercising while injured may serve as a 

cause for recurrent injuries. 

Reversing the hypothesized direction of these 

relationships produces interesting hypotheses that are not 

altogether implausible. Perhaps the presence of an injury 

motivates an athlete to be serious and peristent with 

exercise, or at least to perceive themselves as such, given 

the injury is not severe enough to prohibit exercise. 

Perhaps the recurrence of an injury motivates an athlete to 

exercise while injured. This could be due to the 

familiarity with the injury and knowledge of what can and 

cannot be done, as well as exasperation with the 

recurrence. These are interesting possibilities for 

further research, and could possibly lend to better 

predictors and explanations for exercising while injured. 
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Although findings regarding the self-discrepancy model 

and exercising while injured did not prove to be 

significant, it is possible that the self domains used in 

this study were mis-specified, and other domains should be 

tested. Possibilities include the actual self, or the 

self-concept, which is cited throughout the exercise 

addiction literature as an important component in the 

motivation to exercise. Other domains might include the 

"desired self," or the self we want to achieve, the "feared 

self," or the self we are afraid of becoming, and the 

"reactant" self, or the self that feels threatened by 

perceived directives to change, and responds with 

oppositional behavior designed to restore the threatened 

freedom (Arkowitz, 1992) . These relationships, as well as 

those between the actual and ideal, and/or the actual and 

should selves, could provide a better test for the utility 

of this theory when applied to the prediction and 

explanation of exercising while injured. 

The strength of this study is the support for several 

hypotheses generated from the athletic dependence 

literature, as possible explanations for the phenomenon of 

exercising while injured. These results do not infer 

cause, nor do they specify the exact relationship between 

the variables of interest. They merely indicate that a 
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relationship was found despite the low odds of finding one 

in several cases, and that these relationships may serve to 

explain the seemingly irrational behavior of exercising 

while injured, despite threat of further injury and 

permanent damage. The benefit of providing such results, 

is to highlight relevant areas of focus for health 

professionals dealing with injured athletes. The hope is 

that focusing on these areas with the injured athlete may 

serve to facilitate their complete recovery from the injury 

and return to full participation in exercise, without 

jeopardizing their physical and psychological health. 
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Psychological Responses to Athletic Injury 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND 
OF HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. 
SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO 
INFORMED AND THAT I GIVE MY CONSENT. FEDERAL REGULATIONS 
REQUIRE WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN 
THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND THE 
RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR 
NOT PARTICIPATE IN A FREE AND INFORMED MANNER. 

You are being invited to voluntarily participate in the 
above-titled research project. The purpose of this project 
is to examine athletes' psychological responses to injury. 
To date, little research has focused on the psychological 
aspects of athletic injury and its role in the recovery 
process. If you choose to participate in this study, you 
will be helping us understand its role, thereby providing 
suggestions for interventions that could possibly 
facilitate an athlete's complete recovery from injury. 

You are being invited to participate because you are 
suffering from an athletic injury. Participation is 
completely voluntary and involves filling out several 
questionnaires assessing psychological states that are 
presumed to be relevant to injured athletes. There are no 
right or wrong answers, and all responses will be kept 
completely confidential. Only a preassigned number will be 
put on the questionnaires. Participation involves 
approximately 15-20 minutes of your time. You are free to 
withdraw at any time without incurring ill will. Signing 
below indicates your willingness to participate. 

Your signature Kathy McKnight 
Principal Investigator 

Please print your name, phone number, 
and the best time to reach you {not required): 

DIRECTIONS: Please fill out the questionnaires in the 
order they are presented within the packet. Carefully read 
the directions for each questionnaire, as some ask how you 
GENERALLY feel, while others ask how you feel TODAY or 
RIGHT NOW. Your answers will not be shared with anyone. 
Thank you for your time! 
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ATHLETIC INJURY QUESTIONNAIRE 

SEX (circle one): M or F age: 
date: 

1.Type of injury sustained: 

a. Is this a recurrent injury (that is, have you sustained 
this injury before)?:b. If yes, how many times?: 

2. Date of injury: 

3. Sport and conditions in which the injury occured: 

4.Have you sought help from a health professional 
(physician, chiropractor, physical therapist, coach, 
athletic trainer,etc.) for your injury?: 

a.if so, please indicate what type(s) of professional(s) 
you sought help from: 

b.If not, please indicate who is most involved in your 
recovery, besides yourself: 

5.How much do you agree with the above person's 
rehabilitation recommendations for your injury? (circle 
one) : 

Not at all Extreme 
1 2 3 4 5 

6. How much time do you think it will take for you to 
recover sufficiently to return to full participation in 
your sport? (i.e. 1 day, 2 weeks, etc.): 

a. Is this time estimate yours or a health 
professional1s?: 

7. What were your athletic goals BEFORE sustaining the 
injury?: 

AFTER sustaining the injury?: 

8. What sport(s) do you participate in?: 

9. Hours per week of sport activity BEFORE the injury: 
Hours per week of sport activity AFTER the injury: 

10. How many competitions do you participate in per year?: 

11. What is your level of fear associated with returning to 
athletic activity (circle one): 

Not at all Extreme 
1 2 3 4 5 
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12.a. How much SUPPORT from others have you received since 
sustaining your injury (circle one): 

None A great deal 
1 2 3 4 5 

12b. How much PRESSURE from others have you received since 
sustaining your injury (circle one): 

None 
1 2 

A great deal 
5 

13. Please rank in order of importance, from l (highest) 
to 11 (lowest), your reasons for participating in your 
sport: 

fun 

pursuit of excel 

competition 

_goal achievement 

_f itness 

self-discipline 

socialization 

outlet of aggression 

_stress management 

_weight management 

financial (winning $) 
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Please rate how caught up you are in your exercise. Choose 
a number on a scale of 1 to 10 where 1 stands for "totally 
invested" and 10 stands for "couldn't care less". Rating 

The following statements may or may not describe your 
feelings about exercise. Read each statement and then 
circle the appropriate number to indicate how well the 
statement describes your feelings most of the time. There 
are not right or wrong answers. Do not spend too much time 
on any one item, but give the answers which seem to 
describe how you generally feel about exercising. 

Strongly Agree (5); Agree (4); Uncertain (3); Disagree (2); Strongly Disagree (1) 

DIET 5 4 3 2 1 

If 1 overeat, 1 exercise more. 

1 try to exercise instead of snacking. 

1 very much want to control my weight. 

Exercise keeps me from feeling bloated. 

1 disliked my body before 1 began to 
exercise. 

Exercise has improved my appearance. 

1 would like a lower percent body fat. 

1 exercise to control my weight. 

SERIOUSNESS/PERSISTENCE 5 4 3 2 1 

For me, exercising comes first. 

1 want to measure my performance (by time, 
distance, accuracy, etc.) 

1 am controlled by my training regimen. 

1 exercise when 1 am injured. 

My motto is "no pain, no gain." 

1 should be more disciplined about my 
training. 

1 should train more/harder. 

1 prefer exercising atone. 

1 work out in the same manner every day. 

1 strive for a personal best. 

1 feel miserable when 1 don't exercise. 

1 need a goal to shoot for. 



It is important for me to measure my 
performance accurately. 

1 am dissatisfied with my performance. 

1 would rather exercise than socialize. 

When 1 compete, 1 want to win. 

Winning was important in my family of origin. 

1 hate my body when it won't do what 1 want. 

If 1 don't reach my exercise goals, 1 feel like a 
failure. 

IDENTITY 5 4 3 2 1 

1 am a serious athlete. 

1 am a good athlete. 

My best friends are athletes. 

1 like spending time alone. 

1 am an active person. 

Exercise has helped me to establish 
independence. 

Exercise has changed my life. 

Exercise put me more in control. 

1 have achieved much in my life. 

COPING 5 4 3 2 1 

1 exercise to get rid of frustration. 

1 feel better after 1 exercise. 

Vigorous exercise gives me a "high". 

1 am a serious athlete. 

t can organize my thoughts better when 1 
exercise. 

INJURY 5 4 3 2 1 

1 exercise despite being injured. 

1 should stay off my injury. 

1 should work my injury. 

My physician (or coach, trainer, etc.) thinks 1 
should stay off my injury. 

My physician (or coach, trainer, etc.) thinks 1 
should work my injury. 



1 exercise more than my physician (coach, trainer, 
etc.) wants me to. 

1 do not seek medical advice when injured 
because 1 know what's best for my body. 

A physician would agree with the way I am 
rehabilitating my injury. 
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Name: Date : 

Selves Questionnaire 

Your Own Beliefs About You 

Instructions: In this questionnaire, you will be asked to 
list the characteristics of the type of person you believe 
you should be and ideally would like to be, as an athlete 
recovering from an injury: 

Your Ideal Self: Your beliefs concerning the 
characteristics you would ideally like to 
possess as an athlete recovering from an 
injury; the type of person you wish, desire 
or hope to be. 

Your Should Self: Your beliefs concerning the 
characteristics you believe you should or 
ought to possess as an athlete recovering 
from an injury; the type of person you 
believe it is your duty,obligation, or 
responsibility to be. 

In addition to listing the characteristics or traits, 
you will be asked about the extent to which you believe you 
would ideally like to possess and should possess each 
trait. Make these ratings after you have listed the 
attribute. 
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Should Self 

Instructions: Please list the characteristics of the type 
of person you believe you should be as an athlete 
recovering from injury: 

EXTENT 

1) 

2 )  

3 ) 

4 ) 

5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

10 ) 

For each characteristic above, rate the extent to which YOU 
believe you should possess the characteristic by placing 
the rating in the space to the right of the characteristic. 
Use the following scale: 

12 3 4 

slightly moderately a great deal extremely 
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ideal Self 

Instructions: Please list the characteristics of the type 
of person you would ideally like to be as an athlete 
recovering from injury: 

EXTENT 

1) 

2 )  

3 ) 

4 ) 

5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

10 ) 

For each characteristic above, rate the extent to which YOU 
believe you would ideally like to possess the 
characteristic by placing the rating in the space to the 
right of the characteristic. Use the following scale: 

12 3 4 

slightly moderately a great deal extremely 
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PROFILE OF MOOD STATES 

Please indicate how you have been feeling because of the injury. (Please be sure to 
indicate a number for each one) 

Not at ail 
(1) 

A tittle 
(2) 

Moderately 
(3) 

Quite a bit 
<4) 

Extremely 
(S) 

Tense 

Angry ' 

Worn Out 

Anxious 

Lively 

Confused 

Vigorous 

Uncertain 
about things 

Bushed 

Sad 

On edge 

Sluggish 

Energetic 

Full of Pep 

Bad-
tempered 

Worthless 

Unable to 
concentrate 

Fatigued 

Annoyed 

Discouraged 

Resentful 

Nervous 

Miserable 

Muddled 
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THERAPIST'S OBSERVATIONS 

Name and type 
of injury-

Number of 
appointments 
kept and 
Number of 
appointments 
scheduled 

Compliance to 
rehabilitation 
- - Rate on a 
scale ranging 
from 0 (= not 
at all) to 10 
(= total 
compliance) 

Continued to 
exercise•with 
injury? 
(making inj ury 
worse): Yes 
or No 



APPENDIX C 

HUMAN SUBJECT APPROVAL 



Human Subjects Committee 

THE.UNIVE.RSITY OF 

ARIZONA 
HEALTH SCIENCES CENTER 

1690 N. Warren {Bldg. 526B) 
Tucson. Arizona 85724 
1602) 626-6721 or 626-7575 

December 9, 1992 

Katherine McKnight, B.M. 
Department of Family & Consumer Resources 
Education Building, #218 
Main Campus 

RE; PSYCHOLOGICAL RESPONSES TO ATHLETIC INJURY 

Dear Ms. McKnight: 

We received documents concerning your above cited project. 
Regulations published by the U.S. Department of Health and Human 
Services [45 CFR Part 46.101(b)(2)] exempt this type of research 
from review by our Committee. 

Thank you for informing us of your work. If you have any questions 
concerning the above, please contact this office. 

Sincerely yours, 

William F. Denny, M.D. 
Chairman, 
Human Subjects Committee 

WFD:sj 

cc: Departmental/College Review Committee 
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