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I.  INTRODUCTION AND STATEMENT OF PURPOSE
The correlation between fitness and happiness is well-established and has been studied for the last several years.  It is well known that prolonged exercise—that is, exercising on a regular basis—has the ability to alleviate suffering caused by depression and anxiety.  Regular exercise can improve physical, emotional, and cognitive health (Benyo 1990).  In short, most of us are aware that there is an abundance of benefits to be reaped from maintaining an exercise routine.  

Fewer people are aware, however, that a healthy exercise routine can perversely mutate into dangerous fitness plans characterized by behaviors like compulsive, obligatory exercising and anorexic or bulimic tendencies.  Compulsive or obligatory exercise is basically analogous to the terms “exercise addiction” or “fitness fanatic” (Cockerill and Riddington 1996).  Compulsive exercisers are likely to organize their lives around that activity.   Their obsession can lead to interference with relationships, work, and normal, daily activities.  Obligatory exercisers are also at a high-risk of becoming anorexic; this is called “activity anorexia”: as the desire to exercise increases, the desire to eat decreases (Despres 1997).  

Regular exercise is clearly beneficial, and intense exercise, especially for athletes, should not be avoided.  With this in mind, however, it is important to recognize that a happy medium needs to be struck between exercise and rest, eating and not eating.  To find this medium, people need to understand what is realistic to expect from a workout, what they hope to accomplish by setting up a fitness routine, and how much exercise is too much exercise.  If an individual is able to do all this, a healthy exercise habit can remain that way.  
What, then, are the factors that initially lead people to adhere to an exercise program and what causes some people to escalate their programs into unhealthy addictions?  I intend to study the motivations of those who exercise, and to examine whether or not the differences in motivations are successful in predicting who will transform an exercise routine into something dangerous.  I believe it is also pertinent to study the personalities of obligatory exercisers to determine what the risk factors may be; in this way, preventative measures may be taken before a destructive regime is begun.  

Some research suggests that there is a correlation between compulsive exercise and eating disorders like anorexia nervosa (le Grange and Eisler 1993, Epling and Pierce 1996).  I would like to explore the validity of this notion, and if valid, the implications such a correlation has upon the development of exercise routines for high-risk individuals.  

The most salient purpose of this project is to attempt to understand what the roots of an unhealthy exercise program are, why some people are more prone than others to commence such a program, the process by which normal exercise transfigures into compulsive or obligatory exercise, and the relationship between this type of exercise and eating disorders.
II. LITERATURE REVIEW
Before I embark upon a review of the available literature, it must be noted that many of the books I reference deal with compulsive exercise in the context of running or jogging.  This can be attributed to the fact that research into the phenomenon of exercise addiction (in this paper I will use the terms compulsive exercise, exercise addiction, and obligatory exercise interchangeably) is a relatively recent development among doctors and scholars; most people only became interested in the condition during the mid-to-late 70s and early 80s when the “running revolution” was at its peak (Farrar 1992: 243).  Since that time, inquiry into the area has remained quite stagnant.  Although the issue of compulsive exercise is usually addressed against the specific backdrop of running, it is reasonable to extrapolate that many of the symptoms that characterize compulsive running also characterize other compulsive exercise (Farrar 1992:243).
Definitions of Addiction

Stedman’s Medical Dictionary for the Health Professions and Nursing (2005) defines addiction as the “habitual psychological and physiologic dependence on a substance or practice that is beyond voluntary control.”  While this definition can most certainly encompass exercise, we do not usually associate excessive exercise with possible addiction.  This is largely because the term “addiction” has inherently negative connotations; when we think of addicts, the images most frequently conjured up depict heroin junkies or homeless alcoholics, not reputable, ambitious, and successful individuals, as exercise addicts tend to be (Yates 1991: 7-8).  This fact is what prompted William Glasser, MD, to coin the term “positive addiction” in the 1970s (Benyo 1990: 2).  He used the term to refer to long-distance runners whose addictions to running, rather than destroying their lives like addictions to drugs would, were responsible for increased “energy, heightened enthusiasm, and internal meditative process (sometimes called a runner’s high)” (Farrar 1992: 243).
Glasser, like many others past and present, viewed a deep commitment to exercise as something that should be valued and emulated.  However, it is important to recognize that there is a significant difference between commitment and compulsion.  Yates (1991) posits that

 An activity can become problematic if it assumes too central a position in the life of the individual ….These persons spend most of their free time either engaged in, or thinking about, diet or exercise.  Their emotional investment in the activity becomes more intense and significant than the investment in family or work (8).
While exercise addiction is not formally recognized as a clinical disorder by the American Psychiatric Association (Gwinnell and Adamec 2006: 120), an addiction to the activity still resembles an addiction to other, albeit less socially acceptable activities like drug use; it is still unhealthy and still has negative repercussions.  Indeed, as Prussin et al (1992) notes, people who are addicted to exercise 

abuse exercise in the same way other addicts abuse alcohol, drugs, cigarettes, gambling, or shopping ….they experience the same characteristics of tolerance, craving, dependence, withdrawal, and denial, and they, too, suffer the negative physical, psychological, and social consequences of the addictive behavior (12-13).
 Yates (1991) further explains that athletes have succumbed to addiction when, after sustaining painful injuries that force them to become athletically inactive for a period of time, they suffer “severe tension, depression, anger, and a sense of bodily deterioration” (9).  When withdrawal symptoms like anxiety, irritability, frustration, restlessness, guilt, tension, apathy, and sluggishness (Farrar 1992: 243) occur after a missed workout, most reasonable people would agree that an addiction to exercise is no longer positive.
This rationale is what leads Benyo (1990) to conclude that there is a class of people beyond those who have a positive addiction to exercise; a class that might be called positive negative addicts, referring to those who absolutely need an “exercise fix.”  People included in this class are those who “become involved in running or other aerobic sports as a positive addiction and then … [allow] the sport, for whatever reason, to become such an obsession that it [turns] into a negative factor in their lives” (4).    

Exercise Addiction and Drug Addictions

Studies have confirmed that exercise addiction is not very different from drug addiction.  It has been shown that rats will self-starve when they are addicted to cocaine (Kosten et al 1994), and Epling and Pierce (1996) have reported identical behavior in rats addicted to exercise.  These rats fall victim to the phenomenon known as activity anorexia, which is characterized by an increase in the amount of exercise performed and simultaneous decrease in the amount of food consumed (Epling and Pierce 1996: 7).
Another study has shown that rats addicted to morphine tend to exhibit a preference for alcohol, while non-addicted rats demonstrated no such preference (Guitart et al 1992).  A study conducted by neuroscientists at Stockholm’s Karolinska Institute found that rats addicted to exercise displayed the same inclination toward alcohol that was reported in those addicted to drugs (Werme et al 1999).  

What these studies suggest, then, is that addictions, regardless of the form they take—whether it is an addiction to cocaine, morphine, nicotine, or exercise—are ultimately the same. Different addictions may affect different cells in different parts of the brain and in different ways, but they all send a signal to the nucleus accumbens in the front of the brain; the signal they send is that the activity is pleasurable, rewarding, and should be continued (Kolata 2003: 194).
 The Chemically Addictive Properties of Exercise
This brings us to the crucial question: how is it possible for someone to become addicted to exercise? Taking an objective standpoint, running—and exercise in general—appears to be a very mundane and repetitive activity; it is not an act people seem likely to engage in for leisure, like drinking alcohol or gambling.  In truth, it is not really known what causes some people to morph into obligatory exercisers (Farrar 1992: 244), but research into this area has been growing steadily and a few theories have been broached to explain the fascinating subject of obligatory exercise.
I already mentioned in passing the phenomenon known as “runner’s high.”  Most people have probably, at some point or another, heard this phrase bandied about by fitness professionals and lay people alike, but I doubt if many of us can actually define exactly what is meant by the phrase.  In a similar vein, and very much intertwined with “runner’s high,” is the increased dialogue surrounding endorphins which, according to the Chemical Heritage Foundation, are a “family of compounds … involved in a person’s ability to experience pleasure” 

(2001: http://www.chemheritage.org/educationalservices/pharm/glossary/endorphi.htm, retrieved April 8, 2008).  Kolata (2003) further enumerates that “endorphins include anything in the brain with opiate-like activity” (188-189).  
If we are to be realistic, who has not heard of endorphins?  It seems everyone possesses some expertise regarding this subject: why do some people experience such strong cravings for chocolate? It releases endorphins, of course!  Feeling a little bit sad? Eat spicy foods: they release endorphins which will boost your happiness; everyone knows that!  In truth, endorphins are more complex than that and not everyone experiences a large release of endorphins after completing a work out.  Equating exercise with endorphins is simply not always accurate (Kolata 2003: 180, Farrar 1992: 244).
In fact, there are some experts who scoff at the assumption that it is mainly endorphins that are responsible for addictions to exercise.  Kolata (2003) cites Huda Akil, an endorphin researcher at the University of Michigan, who dismisses the endorphin-exercise connection as “‘…a total fantasy in the pop culture … it is really simplistic to make one hormone the heart of it all.  I would think it is a cocktail of goodies and that it probably is a delicate mix’” (191).  Akil’s statement is convincing in light of the consideration that the brain has a plethora of neurotransmitters, and any, or all, or a combination of them could have the ability to influence increased feelings of happiness during exercise sessions (Kolata 2003: 191).  
Furthermore, a few studies have been conducted that also greatly weaken the endorphin hypothesis.  These studies, involving the drug naloxone, which is an opiate-receptor blocker of those opiates used by morphine (Kolata 2003: 190), attempted to determine whether endorphins were responsible for the feelings of well-being people who work out usually experience (Farrell, et. al 1986, Kolata 2003: 188).  Since naloxone blocks endorphins, and people who strenuously exercise supposedly have the ability to get “high” from endorphins, it follows that if the subjects did not experience their usual feelings of happiness, then endorphins must indeed be responsible for these feelings.  One study involved distributing naloxone to subjects before their treadmill workouts.  The end of the experiment found that the subjects’ moods were improved, however, so endorphins were not responsible (Farrell, et. al 1986).  Another, more bizarre, study was conducted by a scientist who hypothesized that endorphins were responsible for orgasms, because he thought that endorphins might control all pleasures of the body.  The scientist gave himself a dose of naloxone and proceeded to masturbate.  His logic was that if he was not able to have orgasms, endorphins could not be said to control all pleasure.  He was able to have orgasms despite the naloxone (Kolata 2003: 188), which illustrates that there are other chemicals within the body that regulate pleasure, such as dopamine and serotonin (Epling and Pierce 1996: 50-51, Yates 1991: 74), both of which are also found in elevated levels in the blood stream after exercise.
All of these chemicals merging together have the ability to provide a very intense drug rush, which is exactly what compulsive exercisers report experiencing during the so-called “runner’s high.”  A host of runners who had consumed drugs in the past described “runner’s high” as resembling a cocaine or heroin high (Epling and Pierce 1996: 50); in other words, extremely addictive.
This likelihood of numerous different chemicals interacting in response to exercise may explain why “runner’s high” is a vague and ill-defined notion that is not easily understood.  What type of exercise actually elicits this “high”?  Kolata (2003) ponders whether it involves exercising for an extended period of time, performing strenuous exercise, or exercising to “near exhaustion” (180).  Conversely, Farrar (1992) describes “runner’s high” with more certainty and with more specific details as to what exactly it entails; he conjectures that “runner’s high” is a sort of altered state of consciousness which occurs after twenty-five to thirty minutes of intense exertion and is “accompanied by loss of self-consciousness and an immersion in one’s own physical activity” that results in “euphoria, heightened sense of activeness, increased energy, and good feeling” (244).  I must confess that I have pursued this fabled phenomenon for quite some time and have had little success, despite the fact that I have certainly engaged in extensive and intense exercise lasting longer than half an hour and often lasting up to two hours. Perhaps, then, there are chemicals that are released in excess in some bodies during exercise that are not released in mine and most others’ and it is this discrepancy in chemical composition that accounts for some people becoming obligatory exercisers.  Perhaps Kolata (2003) is correct in asserting that 
The problem with mythologizing…runner’s high… is that the feeling is unpredictable, it eludes rigorous definition, it is impossible to measure in a human being, and it is entirely unclear whether one person’s high is biochemically the same event as what another person describes as a high (185).
She goes on to expound that “runner’s high” may be a condition that “can vary enormously from person to person … [it may] be a clue to the mystery of why a few people cannot stop exercising to exhaustion while most people have no interest in such a pursuit” (191).
The Importance of Genetics
Despite the possibility that some people’s brains may produce an excess of chemicals during exercise while others’ produce a normal quantity, this alone cannot account for the discrepancies between individuals who exercise in a healthy manner and those who do not.  This has been amply demonstrated by numerous studies conducted on two genetically different strains of rats in regard to both drugs and exercise.  One study has shown that Lewis rats are more susceptible to cocaine addiction than Fischer rats (Kosten et al 1994).  While Fischer rats, once they consumed the cocaine, became addicted just like the Lewis rats, they were initially much more resistant to ingesting it than the Lewis rats were.  The Lewis rats were much more likely to self-administer cocaine by repeatedly pressing a lever; they would do this to the exclusion of all else, even food, until they died (Kosten et al 1994).
Another study found that Lewis rats became addicted to running far more quickly than Fischer rats and exhibited the same tendency to push a lever; only this time the rats were pushing it not for cocaine, but to gain access to a running wheel (Werme et al 1999).  This research shows that genes, and not just the amount of chemicals our bodies secrete, probably play an important role in the development of an addiction.  
The Importance of Individual Personalities
It is my contention that, while chemicals, neurotransmitters, and genetics are integral pieces in the puzzle that is exercise addiction, the most important factor to use in assessing an individual’s risk for such an addiction is to be found in that individual’s own personality.  Research has shown that adherence to a workout schedule is primarily contingent upon a person’s attitude and belief system (Farrar 1992: 242). Studies that have been conducted demonstrate that people who work out on a regular basis often share very similar characteristics.  As Yates (1991) explains 

Persons who make an unusually intense commitment to diet or exercise [are frequently]… intelligent, high-achieving individuals from well-to-do families … self-reliant persons who have a tendency to be dissatisfied with themselves … [they] inhibit anger, spend time thinking about who they are and their positions in life, are concerned about self-worth, have explored different avenues of self-improvement, are hardworking, task-oriented, and persistent (7-8).
For people who are perfectionists, as compulsive exercisers tend to be, the desire to “have it all” can be overwhelming.  The successful career, the enviable family, the keen intellect, the involvement in activities, the active social life, and the “killer” body can hold extraordinary sway over a person’s behavior.
This proclivity toward perfectionism usually begins as a child.  Children who receive exceptional grades, participate in many different activities, and have parents who are always pushing them toward setting and achieving more goals are at the highest risk of developing obsessive-compulsive behaviors (Benyo 1990: 13).  They are always participating in those “independent, goal-directed activities that people engage in above and beyond the usual family and work activities … non-essential endeavors that are pursued in the name of self development or self satisfaction” (Yates 1991: 7).  
While perfectionists are certainly not the only people who exercise, there are a couple of reasons why they are usually the people to become addicted to the activity.  Firstly, they follow through on everything they do.  If they decide they want to have “perfect” bodies, they will not give up until they have “perfect” bodies.  Secondly, they come to depend on their exercise habits as the means to escape the chaos of the rest of their lives; it becomes the only outlet they have, the only time they feel calm and completely in control (Prussin et al 1992: 13). Most other people have time set aside for relaxation and so they do not need to rely on exercise for stress relief as much as perfectionists might.  

This reliance upon exercise, however, may signal a larger problem.  Instead of confronting and solving the problems in their lives, compulsive exercisers use exercise to deal with them.  When they experience withdrawal symptoms like irritability, anxiety, or depression in response to missing a workout, it is because “the activity [exercise] is not available to act as a defense against the basic problem” (Prussin et al 1992: 18).  This withdrawal is so painful to compulsive exercisers that they begin exercising solely to avoid experiencing it again.  The activity loses all joy and excitement; it becomes a mere obligation that they have to fulfill if they wish to feel even somewhat good about themselves (Prussin et al 1992: 18).  It is ironic that an activity first embraced for its abilities to boost happiness and combat stress ultimately has the exact opposite effect.
The oft-cited “addictive personality” must be considered here, as well.  Doctors will regularly suggest exercising to patients who are attempting to recover from an addiction.  Exercise, however, should not and cannot be used as a cure for addiction.  It is one thing to identify the underlying problem fueling the addiction and to subsequently recommend a treatment program that includes exercise; it is quite another to employ exercise as treatment without addressing the main problem.  If that is the case, “the person may simply decide to exercise for all of the same reasons that he or she used to drink, smoke, gamble, or binge-eat” (Prussin et al 1992: 22-23).
The Influence of Popular Culture  
Many scholars have claimed that females become more highly addicted to running (or exercising) than males (Farrar 1991: 244).   This makes sense, if we examine the issue in the context of today’s culture.  Our culture makes it seem as though a woman is not a true woman unless she is successful, career-oriented, a good wife and mother, and reasonably attractive.  Women, especially those who are already perfectionists, may feel inadequate if they do not meet all of these expectations.  To ensure that this does not happen, many women become compulsive exercises in response to the pressure (Farrar 1991).    Yates (1991) broaches the intriguing idea of asceticism when he mentions that women who suffer from anorexia or compulsive exercise “strive toward an ideal which in their view is the only direct route to happiness or acceptance” (10-12).  By depriving themselves of food or rest, they believe they are actually bettering themselves.  While I do not want to suggest that women are slaves to mass media, it can hardly be denied that the media is a powerful force in shaping body image. 
Men, however, are also susceptible to cultural pressures.  While beauty standards are more often imposed on women, men can also feel inadequate if they do not meet certain masculine criteria.  Whether male or female, “obese people are criticized, occasionally laughed at, and sometimes shunned” (Epling and Pierce 1996: 9).  Men, just like women, will go to extremes to avoid this possibility.
After acknowledging the pressure our culture can place on people to have an ideal body, it is not surprising to learn that many people begin exercising for the wrong reasons.  While it is not unreasonable to expect to lose weight by starting an exercise routine, many people expect to lose more weight than is feasible, or make losing weight, rather than getting healthy, their primary goal.  Well-trained and mature athletes usually exercise several hours a week and, at first glance, probably seem like ideal candidates for exercise addiction.  In fact, most of them are very healthy and do not suffer from a tendency toward compulsive exercise.  The reason for this is simply because athletes often see exercise as a means to an end; they see constant training as a way for them to improve in their sports.  In contrast, the people who suffer from exercise addiction, while they usually have goals when they first start exercising, come to understand exercise as an end in itself.  As Benyo (1990) states, “… it became apparent that although the average enthusiastic, committed amateur runner could line up in the same race with the pros, there was a world of difference between them” (10).
Signs of Possible Exercise Addiction

It is often difficult for people to recognize that they are suffering from addiction.  This can usually be attributed to the fact that people who become addicted to a substance or behavior engage in that behavior for so long without interruption that they do not realize they are addicted until, for one reason or another, they are abruptly forced to discontinue their regular ingestion of the substance or participation in the activity (Prussin et al 1992: 17).  Benyo (1990) concurs with this analysis and says “It is hard to recognize the aerobic activity’s negative aspects if one is heavily engaged in the activity and is therefore blinded to those negative aspects” (13).  Denial is another factor that influences the difficulty of acknowledging an addiction.  This is due to the fact that individuals who are in denial rationalize the consequences of their behavior; they invent excuses or attempt to modify the reality of their situation in other ways (Prussin et al 1992: 20-21).  
An outside observer, however, may have a better chance of identifying when someone is at risk or actually is suffering from an exercise addiction if that observer pays attention to certain signals.  One such signal that nearly every researcher on the topic addresses is the tendency to exercise despite a painful injury (Yates 1991: 8, Benyo 1990: 9, Prussin et al 1992: 11).  Other signals include an individual displaying an obsession with the amount of time spent exercising and the frequency of exercise sessions, talking constantly about exercising as though the activity is the center of his or her life, the subjugation of family commitments (Benyo 1990: 3), the appearance of an intense emotional investment in exercise that outweighs investment in other obligations, and a decrease in quality of work (Yates 1991: 8)
Another sign of exercise addiction, peculiar to women, is known as the female athlete triad, which is a combination of disordered eating, amenorrhea, and osteoporosis (Bellenir 2004: 378).   Although I have already stated that athletes are not always the prime candidates for exercise addiction, participation in certain sports, such as gymnastics, ballet, figure skating, or diving, which all place a heavy emphasis on the lean appearance of the body, can induce girls or women to restrict their eating while simultaneously increasing the amount they exercise in order to achieve that appearance (Bellenir 2004: 379).  If a woman restricts her eating enough, she may experience menstrual irregularity (oligomenorrhea) or the complete absence of her menstrual cycle (amenorrhea).  Poor nutrition, coupled with a decrease in estrogen levels as a result of the loss of the menstrual cycle, can lead to osteoporosis, which weakens the bones (Bellenir 2004: 379).  A woman who appears to be eating less, exercising more, and sustaining injuries like stress fractures should be given immediate attention, as she is likely to be suffering from the female athlete triad and, possibly, exercise addiction.
Activity Anorexia
Very much related to the first two conditions of the female athlete triad is the condition of activity anorexia.  Simply stated, “Activity anorexia occurs when food intake declines, and this reduction in caloric intake results in an increase in physical activity” (Epling and Pierce 1996: 3).  These authors suggest that, while people may initially begin exercising more and eating less to conform to a certain body ideal, to lose weight, to improve health, or some other reason, the continued pattern of such behavior may be biologically-based (Epling and Pierce 1996: 3).  
A noteworthy experiment that served to reinforce this theory involved a number of rats.  These rats were given one meal a day for one week.  During mealtime, access to a running wheel was denied.  They were able to use the running wheel at all other times throughout the day.  While the rats were still given one meal a day after one week, access to the running wheel was opened up during mealtimes after this week.  Interestingly enough, most rats chose to run rather than eat, even though they had not eaten all day.  Additionally, as the rats’ running activity became more excessive, they ate less and less (Epling and Pierce 1996: 4-7).
This voluntary starvation by rats very closely resembles cases of anorexia nervosa in humans.  Epling and Pierce (1996), however, contend that most of these cases are improperly labeled as anorexia nervosa and are actually cases of activity anorexia because hyperactivity “is an important clinical feature for many anorexic patients” (7).  In fact, the authors continue on to cite a study which suggested that between 65% and 75% of anorexic patients exercised excessively (Epling and Pierce 1996: 8).  They also reference numerous other studies that confirm their own findings about the tendency to exercise more as food restriction becomes severe and to eat even less frequently as the exercise becomes more and more excessive (Epling and Pierce 1996: 8).  Also of interest is that Epling and Pierce (1996) found that female rats suffering from activity anorexia experienced problems with the estrus cycle, which is comparable to the human female’s menstrual cycle (9).  

All of this suggests that rats and humans have similar eating and exercise habits.  If rats become more physically active as food restriction becomes more severe, there is a strong likelihood that the same effect occurs in humans.  This means that most people diagnosed with anorexia nervosa are probably victims of activity anorexia.

Conclusion

Similar to other types of addiction, exercise addiction can pose serious problems.  While such addiction is not widely recognized as dangerous because of the numerous health benefits regular exercise offers, excessive exercise is as detrimental to the body and mind as excessive use of any drug.  Of course, not everyone who exercises is at a high risk of becoming a compulsive exerciser.  Indeed, most people who exercise maintain a healthy routine and do not let that routine interfere with other important aspects of their lives.  
However, there are many factors that may be responsible for an individual adopting an unhealthy routine. Some people may experience a rush a chemicals that signal pleasure, known as “runner’s high,” and some of these people may have an increased likelihood of becoming addicted to this rush because of a certain genetic make-up.  Still others may feel a personal compulsion to achieve perfection, perhaps as a result of their upbringing or popular culture, or any other number of reasons, and exercise to move closer to their ideas of perfection.  These people may also reduce food intake to achieve their ideal bodies quicker. In doing this, the possibility exists to trigger the biological phenomenon known as activity anorexia.  It is unlikely that one single factor can be isolated as the cause for exercise addiction.  The most feasible explanation is that a slew of these factors interact to create the rare and intriguing obligatory exerciser.
III. METHODS
Subjects and Procedures

Le Moyne College students who use the college’s athletic facilities were selected for inclusion within my study.  Because the survey (see Appendix) I distributed was based heavily on exercise habits, it made more sense to obtain my sample from a gym-going population rather than the wider college population. Subjects were stopped on their way out of the athletic center and asked if they would be willing to complete a short survey.  I randomly selected those who I asked to complete the survey, except in the case of sex; I attempted to include an equal number of males and females within my study.  
I first coded individuals for sex, age, height, weight, school year, Grade Point Average, level of organization, the strictness of parents while growing up, family income, how often they worried about performance in school, how often they continued to worry about assignments after they were handed in, how often they thought about their future careers, whether or not anyone ever complained that they worked too much, drank too much, or did anything else in excess, whether or not they had ever been treated for an addiction, and whether or not they participated in a lot of extra activities outside of school.  
I then moved on to questions specifically designed to gauge their level of commitment to physical activity.  I coded individuals for how often they exercised, what type of exercise they usually performed, why they initially began exercising, whether or not they have accomplished those goals and if they have, why they continued to exercise, how long their typical exercise sessions last, whether or not they feel irritable, anxious, or restless if they miss a scheduled workout, whether or not their exercise habits interfere with other aspects of their lives, whether or not they have ever exercised despite having a painful injury, and whether they eat more, less, or the same amount of food they ate before beginning an exercise routine.
At the end of the survey I asked participants whether or not they would be willing to sit down for a more in-depth interview.  Of the people who indicated they would be willing to participate in an interview, I chose ten who, based on their survey answers, seemed to exhibit compulsive exercise tendencies.  The interviews were semi-structured, 15 minute affairs during which I asked subjects to elaborate more thoroughly on some of their survey answers.  

Statistical Analyses 
All survey data were entered into a dataset in SPSS Version 15.0.  Any relationships were found using chi-square analysis.

IV. RESULTS
In this section I will include both quantitative data from the surveys I distributed and qualitative data from the interviews I conducted.  
Description of Survey Sample

The sample consisted of 50 subjects, all of whom were Le Moyne College Students between the ages of 18-24.  Sex was predominately female (29, 58%) over male (21, 42%).  The majority of the sample, 92%, was Caucasian, with 4% Asian, and 2% African-American.  The subjects provided their weight and height, which I used to calculate each subject’s Body Mass Index.  The calculations revealed that 50% (n=11) of the males in the sample were overweight and about 9.6% of the females (n=3) were overweight.  One female (3.2% of all females in the sample) was obese.  One female (3.2% of all females in the sample) was underweight. Despite the fact that fully half of the males in the sample were overweight, 68% (n=34) of the entire sample had a normal Body Mass Index  The distribution of class year was as follows: 30% freshman, 24% sophomore, 28% junior, and 14% senior (see figure 1).  Two subjects (4%) did not answer and so were coded as “Not Applicable.”  
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Compulsive Exercise Tendencies and Grade Point Average Over half of the sample—56% (n=28)—claimed that they exercised every day (see Figure 2).  Of those who were part of this group, it is interesting to note that approximately 39% (n=11) had a Grade Point Average between 3.5 and 4.0.  Another 32.1% (n=9) of this same group maintained a GPA between 3.0 and 3.49.  This means that about 71% (n=20) of those who exercised every day had a GPA over 3.0.
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Results revealed a statistically significant relationship between whether or not a subject felt irritable, anxious, or restless after missing a workout and that subject’s GPA (X2(1) = 9.689, p< .05).  Those subjects who had higher GPAs were significantly more likely to feel irritable, anxious, or restless after missing a workout than those who had lower GPAs.  
While only 18% (n=9) of the sample stated that they felt their exercise habits had a tendency to interfere with other aspects of their lives, 55.6% (n=5) of those people had a GPA between 3.5 and 4.0.  An additional 33.3% (n=3) of these subjects carried a GPA between 3.0 and 3.49.  All together, nearly 89% (n=8) of those subjects who believed that their exercise habits interfered with their lives had a GPA of 3.0 or above.
When asked whether or not they had ever exercised despite having a painful injury, 56% (n=28) of the sample responded that they had.  Of that 56%, 28.6% (n=8) had a GPA between 3.5 and 4.0.  Another 35.7% (n=10) had a GPA ranging from 3.0 to 3.49, meaning that over 64% (n=18) of those who had exercised despite having a painful injury also had a GPA over 3.0.

Compulsive Exercise Tendencies and Organization Of the 34% (n=17) of subjects who admitted to being “very organized,” 13 of these subjects (76%) exercised nearly every day.  This further denotes that over 46% (n=13) of those who exercised every day (n=28) were very organized.
Responses to the question about whether or not subjects felt irritable, restless, or anxious after missing a scheduled workout revealed that 40% (n=20) of all subjects did indeed feel irritable.  When evaluated in conjunction with levels of organization, I found that 50% (n=10) of those who said they felt irritable after missing a workout also said they were either very organized (7, 35%) or that they could not concentrate if things were out of place (3, 15%).
Of the 56% (n=28) of the sample that had exercised despite having a painful injury, a full 50% (n=14) of this group also said that they were either very organized (12, 42.9%) or that they could not concentrate if things were out of place (2, 7.1%).

Influence of Strict or Lenient Parents In answering the question pertaining to whether or not a subject’s parents were strict while the subject was growing up, 18% (n=9) of the sample indicated that they had parents who were “unreasonably strict.”  Of those who responded in this way, over 66% (n=6) confessed that they felt irritable, anxious, or restless after missing a scheduled workout.
Compulsive Exercise and Family Income A statistically significant relationship was found between the likelihood of exhibiting compulsive exercise tendencies and family income (X2(1) = 48.314, p< .01)   Within the sample, 30% (n=15) of subjects were members of a families that made more than $100,000 a year (see figure 3).
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Of the 56% (n=28) of subjects who exercised nearly every day, 42.9% (n=12) were part of families that had an annual income of more than $100,000.  Additionally, 25% (n=7) of the subjects who exercised every day claimed that their families made between $80,000 and $100,000 a year.  This means that 67.9% (n=19) of those who exercise every day are part of families that make more that $80,000 a year.  Furthermore, of the 30% (n=15) of the entire sample that are members of families that earn more than $100,000 a year, 80% (n=12) exercise nearly every day.
When level of income was analyzed with whether or not subjects felt irritable, anxious, or restless if they missed a scheduled workout, results revealed that of the 40% (n=20) of subjects who stated they felt irritable, 35% (n=7) were part of families that made more than $100,000 a year.  An additional 15% (n=3) were part of families that made between $80,000 and $100,000 a year, showing that 50% (n=10) of those who felt irritable after missing a workout were members of families that made more than $80,000 a year.
 When level of income was analyzed with whether or not subjects felt their exercise habits had a tendency to interfere with other aspects of their lives, the result was statistically significant (X2(1) = 14.842, p< .05).  Interestingly, 100% (n=15) of those subjects who had said their families made more than $100,000 a year also said that they did not feel their exercise habits interfered with other aspects of their lives.  Of the 82% (n=41) of the entire sample who said their exercise habits did not interfere with their lives, 36.6% (n=15) were members of families that made more than $100,000 a year, while 12.2% (n=5) were members of families that made between $80,000 and $100,000 a year, showing that 48.8% (n=20) of subjects who said their exercise habits did not interfere with other aspects of their lives were part of families that made more than $80,000 a year.
Compulsive Exercise and Concern with School The relationship between how often subjects worried about their performance in school and subjects’ GPAs was statistically significant (X2(1) = 22.195, p< .05). The distribution of the sample’s GPAs is shown in Figure 4.
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Of the 30% (n=15) of subjects who had between a 3.5 and 4.0 GPA, 60% (n=9) worried about their performance in school “all the time.”  Another 33.3% (n=5) of that same group worried about their performance “frequently.”  Also of note is the fact that of the 28% (n=14) of subjects from the entire sample who indicated that they worried about their performance in school “all the time,” a little over 64% (n=9) had a GPA between 3.5 and 4.0 and a little over 28% (n=4) had GPAs between 3.0 and 3.49, demonstrating that about 92% (n=13) of those who worry about school performance all the time have a GPA of 3.0 or higher.
Within the group of subjects who exercised nearly every day (56%, 28), 32.1% (n=9) worried about their performance in school all the time, while a substantial 50% (n=14) worried about their performance frequently.  This means that 82.1% (n=23) of those who exercised nearly every day worried frequently, if not all the time, about their performance in school.
Of the 40% (n=20) of the sample that felt irritable, anxious, or restless after they missed a workout, 40% (n=8) worried about their performance in school all the time.  An additional 45% (n=9) worried about their performance frequently, revealing that 85% (n=17) of those who felt irritable after a missed workout also worried frequently, if not all the time, about their performance in school.
Of the 18% (n=9) of the sample who felt their exercise habits had a tendency to interfere with other aspects of their lives, 22.2% (n=2) worried about their performance in school all the time, while an additional 55.6% (n=5) worried about their performance frequently.  This shows that 77.8% (n=7) of those who believed that their exercise habits often interfered with other aspects of their lives also worried frequently, if not all the time, about their performance in school.

When analyzing whether or not subjects had ever exercised despite having a painful injury with how often they worried about their performance in school, I found that of the 56% (n=28) of subjects who had exercised despite having a painful injury, 32.1% (n=9) worried all the time about their performance in school, while another 46.4% (n=13) worried frequently.  This means that 78.5% (n=22) of subjects who had exercised despite having a painful injury also worried frequently, if not all the time, about their performance in school.

The relationship between whether or not subjects felt irritable, anxious, or restless after missing a workout and how often they continued to worry about assignments and tests after they had already completed them was statistically significant (X2(1) = 8.260, p< .05).  Of the 60% (n=30) of the sample that said they did not feel irritable after missing a workout, 26.7% (n=8) said they “did not worry very often” about completed assignments or tests, while 56.7% (n=17) said they worried only “sometimes” about completed assignments or tests.  This demonstrates that a full 83.4% (n=25) of subjects who did not feel irritable after a missed workout worried only sometimes, or not very much at all, about completed assignments.  Conversely, of the 40% (n=20) of the sample that indicated they did feel irritable after a missed workout, 10% (n=2) said they worried about completed assignments and tests all the time, while another 40% (n=8) said they worried frequently.  This shows that 50% (n=10) of those who felt irritable after missing a workout also worried frequently, if not all the time, about assignments and tests after they were completed, while only 16.7% (n=5) of those who did not feel irritable after missing a schedule workout worried about assignments and tests after they were completed.
Compulsive Exercise Tendencies and Concern with Future Career Of the 56% (n=28) of the sample who exercised nearly every day, 28.6% (n=8) thought about their future careers “all the time” and 46.4% (n=13) thought about their future careers “frequently,” showing that 75% of those who exercised nearly every day thought about their future careers frequently, if not all the time.  
Of the 40% (n=20) of the sample who stated they felt irritable, anxious, or restless if they missed a schedule workout, 40% (n=8) said they thought about their future careers all the time, while another 40% (n=8) said they thought about their future careers frequently, demonstrating that 80% (n=16) of those who felt irritable after missing a scheduled workout thought about their future careers frequently, if not all the time.
Of the 18% (n=9) of the sample who believed their exercise habits had a tendency to interfere with other aspects of their lives, 33.3% (n=3) indicated that they thought about their future careers all the time, while an additional 55.6% (n=5) said they thought about their future careers frequently.  This means that the 88.9% (n=8) of those who believed their exercise habits interfered with other aspects of their lives also thought frequently, if not all the time, about their future careers.
Of the 56% (n=28) of the sample who had exercised despite having a painful injury, 35.7% (n=10) indicated that they thought about their future careers all the time, while another 35.7% (n=10) thought about their careers frequently, illustrating that 71.4% (n=20) of those who exercised despite having a painful injury also thought about their future careers frequently, if not all the time.

Compulsive Exercise Tendencies and Work Habits Of the 56% (n=28) of the sample who exercised nearly every day, 42.9% (n=12) said that someone had complained that they worked too much.  More interesting is the fact that of the 46% (n=23) of the sample who had had someone complain about them working too much, about 52% (n=12) exercised nearly every day, while an additional 26% (n=6) exercised three to four times a week.  This reveals that 78.3% (n=18) of those who had someone complain to them about working too much exercised at least three to four times a week..

Compulsive Exercise Tendencies and Drinking Habits The relationship between how often subjects exercised and whether or not subjects had ever been told that they drank too much (see figure 5) was statistically significant (X2(1) = 8.673, p< .05).  Of the 56% (n=28) who exercised nearly every day, the majority of those subjects—75% (n=21)—had never been told that they drank too much.  
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Of 40% (n=20) of subjects who felt irritable, anxious, or restless after missing a scheduled workout, 80% (n=16) had never been told that they drank too much, while only 20% (n=4) had been told they drank too much.
Compulsive Exercise Tendencies and Extracurricular Activities When analyzing the relationship between whether or not subjects felt their exercise habits interfered with other aspects of their lives and participation in a lot of other activities outside of school or work (see figure 6), I found that of the 18% (n=9) of subjects who felt their exercise habits interfered with other aspects of their lives, 77.8% (n=7) participated in a lot of extra activities.
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Frequency of Workouts in Relation to Length of Workouts The relationship between how often subjects exercised and how long their exercise sessions lasted was statistically significant (X2(1) = 11.388, p< .01).  Of the 26% (n=13) of the sample who typically exercised between one hour-and-a-half to two hours, 76.9% (n=10) also exercised nearly every day.

Description of Interview Subjects

The individuals interviewed were 90% (n=9) female and 10% (n=1) male.  Freshmen comprised 30% (n=3) of the interview subjects, sophomores 50% (n=5), juniors 10% (n=1), and seniors 10% (n=1).  Most of the sample (90%, 9) had a Body Mass Index that was normal.  One subject (10%) had a BMI that indicated she was slightly overweight. I chose to isolate these individuals from the larger group of 50 because they seemed to display many of the characteristics common to compulsive exercisers and I wanted to further question them on some of their exercise habits in relation to other aspects of their lives.

Exercise and Perfectionism Of the 10 subjects, 90% (n=9) had GPAs between 3.5 and 4.0, with the other 10% (n=1) having a GPA between 3.0 and 3.49; 80% (n=8) exercised nearly every day, with the other 20% (n=2) exercising three to four times a week. All the interview subjects were involved in at least two extracurricular activities outside of school or work.  These individuals also demonstrated a high level of organization: 70% (n=7) indicated they were “very organized” and one subject (10%) admitted that she “could not concentrate if things [were] out of place.”  
All of these characteristics show that several of the subjects who exhibited compulsive exercise tendencies also seemed to exhibit a proclivity toward self-improvement and perfectionism.  One subject stated “I definitely bite off more than I can chew, but I push through; in the end it’s going to all pay off” after which she said “I don’t have a lot of time but when I do, I get antsy; I like constant activity.” Another student expressed a similar sentiment when she said “I hate going to the movies because I’m just sitting there doing nothing.”  Six (60%) of the subjects indicated that friends or family members had told them that they work too much.  One student told me about his having new goals and challenges for himself every time he goes to the gym; he always attempted to break his personal record in the amount of weight he could lift. This same student, however, also explained that he had a generally laissez-faire attitude toward his performance at both the gym and in school; although he always took his performance seriously he said “If I get a bad grade on a test, I think that’s just another opportunity for me to say, you know, I guess I’ll just have to try harder next time.  I’m not going to kill myself over an occasional ‘B.’” Most subjects, of course, did not display such a relaxed attitude.
To further gauge perfectionist tendencies, and gain a better understanding of this reliance upon constant engagement in activities, I asked interviewees to elaborate on how they felt if they missed a scheduled workout.  “Well … I feel lazy”; or “You know … you just feel disgusting if you miss a workout”; or “I feel kind of sluggish.  It’s weird: if I skip a day, the next day I feel like my muscles are getting weaker” were a few of the answers I received.  Another subject said “I kind of get thrown off rhythm” and that he never felt very well or very alert the day after he missed a workout. One subject said that if she was away from the gym for even one or two days she felt as though it was more like a week; “I feel gross and lazy if I miss a workout.”  Some subjects said they had exercised despite having a painful injury because they did not want to feel lazy if they missed their workouts.  When I gave one such subject a questioning look after she said that she ran three miles one day when she had shin splints, she offered “I know—I’m a psycho.”
A large number of the interviewees expressed that they needed to engage in exercise because it was their form of relaxation; it was the way in which they spent most of their “downtime.” In fact, 40% (n=4) explicitly referred to exercising as their stress relief or outlet for negative emotions.  A subject told me “I need to be involved in things like exercise to take the stress out of my life; I just have to be active.”  One subject very simply stated “It makes me happy.”  Another explained to me, “In high school I had other bad mechanisms of coping and I find that the gym is a very positive … outlet.”  The student, upon being asked what she would do if people told her she could not exercise for two weeks, exclaimed “I would tell them to go screw themselves!”  Still another subject confessed that she did relax in other ways besides exercising but that when she watched television or drank with friends she felt slightly guilty.
The perfectionist’s need to control was also brought up many times during the interviews.  While some subjects expressed what seemed like a healthy attitude toward control—“I try to control things I can have an impact on … but you just can’t sometimes”—others enumerated on their absolute need to be in control and how exercise had the effect of making them feel as though they did have this control; it helped to mediate some of the chaos in their lives. Some subjects enjoyed the schedule nature of exercise.  The fact that they knew they were going to be at the gym a certain time every day and be there for a certain amount of time fed their need for control and order. 

Exercise and Sacrifice When asked how they managed to find so much time to exercise, in addition to performing well in school, I received numerous answers about prioritizing and sacrifice.  Some students expressed that they were “self-motivated and good at time management” and so were able to not only exercise, study, and work, but also socialize quite a bit.  More students, however, spoke about things they gave up in order to maintain their hectic lifestyles. 
 The aspect of subjects’ life that most often suffered was their participation in leisure activities.  One subject stated “I don’t have as much of a social life as others, but I don’t mind.” Another subject told me that he rarely drank alcohol, not because he did not like it, but because he knew it was bad for his health and could negate his progress at the gym: “Of course I would love to go out and party, but that’s something that I just can’t do if I want to be healthy.”  Yet another subject related a telling incident to me: “My parents wanted to have guests over for dinner and wanted me to come and I was like ‘No, I haven’t gone to the gym yet today!’”  This same subject also told me that she was no longer good friends with the friends she had last year, partly due to the fact that she exercised so frequently and did not participate in the same social activities.  I asked her about her current friends and whether or not they expressed concern over her exercise habit, to which she responded “No, because they exercise a lot, too.”  A common theme among those who admitted to having a less than active social life was that they did not regret their decisions to dispense with most social activities.
Influence of Parents Of the interview subjects, 90% (n=9) stated that while growing up their parents were either not very strict or were sometimes strict, such as when they did poorly in school.  My main concern was whether or not subjects’ parents had an influence in the amount of activities in which they participated presently.  Most subjects explained that their parents had encouraged, but certainly not forced, participation in sports, dance, or other activities.  One subject recalled that her parents had often helped her make “pro and con lists” for each activity.  Many of the interview subjects were athletes at the collegiate level and most got involved in their sports very early on in life at the prompting of their parents, but their parents never insisted that they continue playing sports they did not enjoy.  Overall, most subjects stated that they had very supportive, but never “pushy” parents.

Athletics and Attitudes Toward Exercise Four interview subjects (40%) played sports at the collegiate level.  While two of these subjects expressed similar feelings as the non-athletes about missing workouts (“gross,” “lazy”), all of the athletes’ primary reasons for working out were rather different than those of non-athletes.  These subjects saw exercise as a means to an end; in other words, as a way in which they could improve in the sport in which they participated.  They work out because they are obligated to do so by their coaches (about 12-15 hours a week) but also because they know that working out independently will improve their performances on the court on in the field.  They work out because they need be faster and stronger during the season.  One subject said “I exercise namely to improve in softball—I mean, I’ll still work out during the off-season, just not as much, and only to remain healthy.”  Whereas the non-athletes I interviewed seemed to work out because they were extremely interested in the activity as an avenue of self-improvement, the athletes exercised because they wanted to win games.
It must also be noted that college athletes are often told that they exercise too much; one subject said that a friend had exclaimed “Wow…you’re a little too in to working out.”  She then added “…but if you talk to a lot of athletes they would think that’s fine.”  So, while 20 hours a week does seem like a lot of time to devote to exercise, a lot of athletes still have a healthy relationship with such exercise, they just need to work out a lot to continually improve in their sports.
The Relationship Between Exercise and Food Most subjects informed me that since beginning an exercise routine, they ate more or the same amount of food they did before exercising.  One subject stated that “Because of the increased metabolic demands and energy expenditure, I need more food.” Other subjects displayed that they were of aware of this fact, also.  Some subjects told me that ate less because they wanted to continue losing weight or to keep off weight they had already lost. One subject, however, revealed she ate less because she was “…just not as hungry.  It’s strange because the more I work out the less hungry I am.”

Exercise, Body Image, and the Media While I did not talk with most subjects about the influence of media on their exercise habits, one subject offered the role it has played in her fitness routines.  She explained that she had experienced depression in high school and shifted from using traditionally negative coping mechanisms to using exercise to make her feel better; at one point she said “exercise … is regarded as a positive outlet.  If you work out too much or you’re too thin, people don’t frown upon that.  It’s more socially acceptable than drinking or other bad things.”  She went on to tell me that while she exercises mainly because it is a good outlet for stress, she also puts a lot of pressure on herself to look perfect: “the social aspects of my exercise … like, everyone wants to have that perfect body.”  
V. DISCUSSION
Limitations of Study
Certain limitations of my study must be acknowledged and discussed.  The most important limitation is most likely the size of my sample.  With only 50 subjects to analyze, I did not have many statistically significant findings.  I would hazard a guess that with a larger sample size, I would have made many more statistically significant connections between tendencies toward compulsive exercise and other aspects of students’ lives, like high Grade Point Average, heightened levels of organization, concern with school performance, and so on.

Another limitation of my study is the fact that I did not have a control group.  While this was not completely necessary, as the purpose of my study was to examine the exercise habits of Le Moyne College students, it might have been prudent to examine a sample similar in demographics outside of Le Moyne.  Perhaps if I had done this, I would have been able to identify characteristics of compulsive exercise unique to Le Moyne.  Perhaps a future study will remedy this flaw.
An additional limitation to consider is that I only surveyed and interviewed individuals who exercised at Le Moyne’s primary athletic facility.  I did not survey the population of Le Moyne students who only use the Harrison Hall gym.  Furthermore, there are probably other Le Moyne students who use non-campus gyms to fulfill their need for exercise.  Unfortunately, due to transportation and time limitations, I was not able to identify much of this population.

A final limitation is that I was not able to examine the biological factors that influence whether or not an individual will exhibit compulsive exercise tendencies.  In evaluating compulsive exercise, a number of confounding variables need to be considered and I was not able to consider biology due to limited resources and knowledge regarding biology and chemistry.  I wrote about these chemical and biological influences in my literature review, but obviously could not evaluate such influences in my sample.

Discussion of Results

The expression of compulsive exercise tendencies depends on many factors, including the chemicals secreted by the body, genetic make-up, the environment in which one is raised, individual psychologies, and the influence of popular culture.  When constructing my survey and interview questions, I attempted to these last three factors into account, and found many interesting, if not statistically significant, relationships.

I only found six statistically significant relationships involving exercise.  Most of them concerned the relationship between exercise and performance in school.  I found that the higher a subject’s GPA, the more likely that subject was to feel irritable, anxious, or restless after missing a workout.  Additionally, I found that the less subjects worried about assignments and tests after they were completed, the less likely they were to be irritable, anxious, or restless after missing a workout. These findings confirm what the existing literature has claimed regarding the increased likelihood of high-achieving individuals exhibiting the compulsive exercise tendencies (Yates 1991, Prussin et al 1992).

Other relationships concerned exercise and family income.  I found that the more money a subject’s family earned, the more likely it was that the subject would exercise frequently.  This also reinforces what much of the literature has stated about exercise addicts hailing from well-to-do families (Yates 1991, Prussin et al 1992). I also found that the higher the income level of a subject’s family, the less likely it was that the subject would feel that his or her exercise habits interfered with other aspects of his or her life.  I did not find any literature confirming or denying this finding, but it is still interesting to note.
An interesting relationship to mention is that of exercise and drinking habits.  I found that the more frequently subjects exercised, the less likely it was that they had been told they drank too much.  This confirms what Yates (1991) has said about commitment to exercise most often being seen in those individuals who have “explored different avenues of self-improvement and [are] hard-working, task-oriented and persistent” (8).  People who are constantly looking to improve themselves probably do not spend a lot of time drinking.

The last statistically significant relationship found when I examined how frequently subjects exercised and the length of subjects’ workouts.  The analysis demonstrated that the more often a subject exercised, the more likely the subject was to exercise for a long period of time.  This seems odd, given that if a person exercises every day, they probably do not need to exercise for as long as someone who does not exercise every day.  It might be prudent to look to Epling and Pierce (1996), Benyo (1990), Prussin et al (1992), or Kolata (2003) for explanations, as all of them have discussed the increasingly addictive nature of exercise when performed on a regular basis.  In my Results part of this paper, I write about many more relationships that were not statistically significant, but are noteworthy because they suggest that, perhaps with a larger sample size, they will become statistically significant.  These include relationships between exercise and parenting styles, organization, participation in extracurricular activities, and other excessive activity.
I did not find a statistically significant, or even noteworthy, relationship between subjects’ initial motivations to begin exercising and any of the compulsive exercise tendencies.  This was disappointing, as I thought that perhaps different motivations for beginning an exercise routine predicted whether or not subjects would exhibit compulsive exercise tendencies.

I also did not find a statistically significant or noteworthy relationship between level of exercise and food consumption.  Again, this was disappointing because the literature, especially Epling and Pierce (1996) had discussed the phenomenon of activity anorexia and had suggested that, oftentimes, the more a person works out, the less that person will eat.

The interviews, however, offered me a way to explore some subjects’ answers to the surveys in more detail.  Although I just mentioned that I found no relationship whatsoever between exercise and food consumption, one of the subjects I interviewed had an interesting comment that is certainly relevant to the food and exercise discussion.  The subject said she did not eat as much since she started exercising because she was not as hungry and the more she exercised the less hungry she became.  Epling and Pierce (1996) conducted a study, discussed in my literature review, involving rats and their tendency to eat less as they ran more.  
Remembering this study and the concept of the female athlete triad, I was very intrigued and asked her whether or not she had seen any changes in her menstrual cycle.  She replied that it had, in fact, become lighter.  I asked her if she was eating less, to which she responded that she was and that her mother had complained about her frequent dieting.  Since this subject had lost a significant amount of weight by eating less and exercising more, became less hungry as she exercised more, and had seen a change in her menstrual cycle, it is possible that she was exhibiting the beginning stages of the female athlete triad and activity anorexia.
Other interviews furnished me with other valuable knowledge and reiteration of concepts discussed in my literature review.  All of my interview subjects were high-achieving individuals from well-to-do families, displaying high levels of organization and participation in extracurricular activities.  Many of these subjects spoke about sacrificing time and fun to strive toward an ideal; this fits very nicely with Yates’ (1991) discussion of asceticism, or enduring pain because the reward for doing it is great.  Most of the interviews also involved the subjects talking about exercise as a stress relief and escape from the chaos of their lives; as Prussin et al (1992) says, exercise acts as a “defense against the basic problem”—in this case, too much activity.
Many of the interview subjects, however, only ended up adding exercise and yet another obligation they had to fulfill, as many of them felt guilty, irritable, or anxious if they missed workouts.  This further relates to Prussin et al’s (1992) discussion about exercise beginning as a way to relieve stress but ultimately becoming an added source of stress if a workout is missed.

Finally, another subject talked about the role of media in her exercise habits, and how she is influenced by the “perfect” women depicted in magazines and on television.  I already mentioned this individual in my findings section, but it is important to bring it up again because it shows that popular culture is another important factor in body image.  She talked about how nobody thinks it is a bad thing to exercise too much or be too thin; it is socially acceptable.  Just as William Glasser believed in the 1970s (Benyo 1990), this subject believed society views an addiction to exercise as positive.  Perhaps pop culture, on its own, is not enough to induce someone to exercise excessively, but when a person is already at increased likelihood of becoming a compulsive exerciser, such as when that person has a high GPA, strict parents, a high family income, a tendency to participate in many activities, and in short, is a perfectionist, then it could be a factor that is important in tipping the scale toward exercise addiction.
Through my surveys and interviews, and using the background information on the condition of compulsive exercise that I expound upon in my literature review, I was able to conduct my own study on the prevalence of compulsive exercise tendencies among Le Moyne College students.  While not many relationships were statistically significant, I did find that several students who displayed tendencies toward compulsive exercise very much fit the profiles of those considered compulsive exercisers in the literature I reviewed.  If people are more aware of who is at risk of exercise addiction, and what the symptoms are, they can be sure to take the proper preventative measures against the condition before beginning an exercise routine.  If they know to be wary of the condition, they are more likely to recognize it when it begins to occur and enact changes which preclude it from escalating.  It is my hope that this project will serve as a resource for raising awareness about the problem and preventing future students from exercise addiction. 
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APPENDIX
Survey on Exercise Habits

It is extremely important that you are honest when answering these questions.  Thanks in advance for your cooperation.
1.  What is your sex?   M___   F ___

2.  What is your age?  18-24___   24-30___  30-36___   36-45___   Over 45___

3.  What is your height?   ____

4.  What is your weight?  ____

5.  What is your race? _______________

6.  If still a student, what year are you?   Freshman ___   Sophomore ___   Junior ___   Senior ___

Preliminary Questions

7.  If still a student, what is your approximate GPA? 

     Below 2.0___   2.0-2.49 ___         2.5-2.99___   3.0-3.49___    3.5-4.0___

8. How organized are you?   

       I am not very organized___   

       I am somewhat organized___

       I am very organized___

       I cannot concentrate if things are out of place___

9. How strict were you parents when you were growing up?   

My parents were not very strict at all ___   

      My parents were sometimes strict, i.e., when I did poorly in school___   

      My parents were unreasonably strict___

10. What is your family’s approximate annual income?

        Less than $20,000___   $20,000-$30,000___   $30,000-$40,000___   

       $40,000- $50,000___   $50,000-$60,000___   $60,000-$80,000___

       $80,000-$100,000___   More than $100,000___

11. How often do you worry about your performance in school?

       Not very often___

       Sometimes___

       Frequently___

       All the time___

12. How often do you continue to worry about assignments and tests after you have already completed them?

       Not very often___

       Sometimes___

       Frequently___

       All the time___

13. How often do you think about your future career?

       Not very often___

       Sometimes___

       Frequently___

       All the time___       

14. Has anyone ever complained that you work too much?

           Yes___  No___

15. Has anyone ever complained that you drink too much?

           Yes___  No___

16. Has anyone ever complained that you do anything else in excess?

          Yes___  No___

      If so, what?

17. Have you ever been treated for an addiction?

          Yes___  No___

18. Outside of school or work, do you participate in a lot of extra activities?

          Yes___   No___

      If so, what activities and why do you participate in them?

Exercise Habits

19. How often do you exercise?

        Never___

        Very sporadically___

        A few days a month___

        1-2 times a week___

        3-4 times a week___

        Nearly every day___

20. When was the last time your exercised (how many days ago)?

21. What type of exercise do you usually perform? (Check all that apply)

        Cardio (running on treadmill, elliptical, etc.) ___

        Strength training (free weights, nautilus equipment) ___

        Group classes (spin, kickboxing, pilates, yoga) ___

        Other_________

22. Why did you initially begin exercising? (Check all that apply)

        To lose weight___

        To improve in the sport that I participate in___

        To build/tone muscle___

        To improve health___

        Other_________

23. Have you accomplished that/those goal(s) yet? 

        Yes___

        No___

24. If you answered “yes” to the last question, why do you continue to exercise?

25. Approximately how long is your typical workout session?

        20-40 minutes___

        40-60 minutes___

1-1 ½ hours___

        1 ½-2 hours___

        Longer than 2 hours___

26. Do you feel irritable, anxious, or restless if you miss a scheduled workout?

        Yes___  No___

27. Does your exercise habit tend to interfere with other aspects of your life?

        Yes___  No___

28. Have you ever exercised despite having a painful injury?

        Yes___  No___

29. Since beginning an exercise routine, do you eat more, less, or the same amount of food you ate before exercising?

        More___  Less___  Same___

Please briefly explain why:

30. If you play a sport for Le Moyne, approximately how many hours a week does your coach require you to train or work out?   

