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It has been well-documented in the literature that 

there are many physical and psychological benefits to be 

derived from regular aerobic exercise. It has also been 

noted that adherence/compliance to aerobic exercise regimens 

tends to be quite low. Investigators have found that a 

number of factors tend to correlate with adherence, but it 

has been difficult thus far to determine a mechanism which 

underlies a tendency to adhere versus a tendency to drop-out. 

This study examined the problem of non-adherence from the 

perspective of Self-Efficacy Theory (Bandura, 1977). 

Subjects for this investigation included all patients 

seen during a four week period in the Cooper Clinic at the 

Aerobics Center in Dallas, Texas. Patients at the clinic 

receive a complete physical examination and health 

prescriptions based upon the results of their examination. 

During this four week period, half were administered a Self-

Efficacy Questionnaire. Approximately three months later all 

patients seen during this four week period received a follow-

up (adherence questionnaire in the mail). 



It was hypothesized that there would be a positive 

relationship between responses on the Self-Efficacy 

Questionnaire and responses on the Adherence Questionnaire. 

A second hypothesis stated that there would be a positive 

relationship between items which specifically pertained to 

exercise on each of the questionnaires. In addition, it was 

expected that there would be no difference in adherence rates 

between those who made self-efficacy judgements and those who 

did not. 

Results of a t-test conducted between the group which 

made self-efficacy judgements and the group that was not 

asked to make such an evaluation demonstrated no significant 

difference in adherence rates. A correlational analysis 

revealed that there was not a statistically significant 

relationship between total self-efficacy scores and total 

adherence scores. There was, however, a statistically 

significant relationship between levels of exercise self-

efficacy and levels of exercise adherence. In addition to 

these main variables of interest, correlations between other 

variables (sex, age, percent bodyfat, etc.) were examined and 

discussed. 
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Chapter I 

ADHERENCE/COMPLIANCE TO EXERCISE PRESCRIPTION: 

A TEST OF THE SELF-EFFICACY MODEL 

The positive effects of regular aerobic exercise upon 

one's physical health and the quality of one's life are 

currently a topic of great interest throughout the health 

field. Greist, Klein, Eischens, Faris, Gurman, & Morgan 

(1979) pointed out that it is "conceptually naive" to 

differentiate between physical health and mental health. 

They state that it is a useful distinction heuristically, 

however, since there is "paucity" of research concerning 

psychological changes associated with exercise, in contrast 

to the rather large body of existing data demonstrating its 

various physiological effects (p. 41). 

The Physiological Benefits of Aerobic Exercise 

In an ever-growing body of research concerning its 

physiological consequences, regular aerobic exercise has been 

found to play an important role in organ soundness; low 

levels of heart disease, ulcers, and back pain; weight 

control; work capacity; stamina; strength; and tolerance to 

fatigue (Collingwood, 1973). Aerobic exercise is often 

included in programs designed to prevent or treat coronary 



heart disease and related problems since it has been shown to 

improve cardiovascular efficiency and to modify 

cardiovascular risk profiles in healthy as well as in high 

risk and coronary patients (Martin & Dubbert, 1982). Regular 

exercise is also often recommended in the treatment of 

obesity and diabetes. In the latter case, aerobic activity 

is useful for improving metabolic control, for reducing 

plasma insulin, and for improving sensitivity and glucose 

tolerance, and it is usually prescribed in conjunction with 

insulin and diet modification (Soman et al., 1979). The 

value of exercise for reducing the health-risk of smoking has 

also been recognized. Martin and Fredrickson (1980), for 

instance, reported that aerobic activity tends to accelerate 

the ventilation of carbon monoxide from the lungs. In 

addition, the relationship between regular aerobic exercise 

and the integrity of the immune system is currently an area 

of vigorous research activity. 

The Psychological Benefits of Aerobic Exercise 

Exercise-mediated psychological changes have thus far 

been less extensively researched, particularly in well-

controlled studies. Folkins and Sime (1981) currently 

reviewed studies of physical fitness effects on psychological 

health, for instance, and found that only about 15 percent of 

the studies reviewed actually qualified as true experiments 

as defined by Campbell and Stanley (1963). Nevertheless, an 

almost universal finding in anecdotal reports as well as in 



empirical studies is the "feel better" sensation or feeling 

of "well-being" often experienced during and after aerobic 

exercise activities (Greist et al., 1979). In fact, in a 

review article concerning the cardiovascular risks and 

benefits of regular exercise, Noakes and Opie (1976) 

concluded that the "clearest benefit of exercise is to induce 

well-being" (p. 295). In 1970 Morgan, Roberts, Brand, and 

Feinerman reported that researchers lacked the psychometric 

tools for the objective assessment of the "feel better" 

sensation brought on by aerobic activity. Since that time, 

however, several consistent exercise-mediated psychological 

changes have proven to be quantifiable, particularly as 

investigators began to focus on specific target variables 

expected to change rather than on more global aspects of 

personality (Folkins & Sime, 1981). 

Several researchers have emphasized the dichotomy of 

"personality vs. mood" changes attributable to physical 

exercise. In 1965, for example, Tillman found that changes 

in physical fitness led to alterations in mood states but 

fitness changes were not found to alter basic personality 

structures. Morgan (1976) discussed the "personality vs. 

mood" issue in terms of state vs. trait variables. In his 

study he found that physical activity significantly modified 

state variables such as anxiety and depression, but it did 

not modify trait variables such as introversion and 



extroversion. Similarly, Conroy, Smith, and Felthous (1982) 

reported that for their psychiatric in-patient population 

group regular aerobic exercise did not effect "basic ego or 

personality structures" (p. 644). It did significantly 

alleviate depression, however, and they pointed out that if a 

program of regular exercise has even a small positive 

influence on affect that this might facilitate progress in 

other aspects of a treatment program. 

Other investigators have also examined the relationship 

between aerobic exercise and affective states. Greist et al. 

(1979) compared running as treatment for moderate depression 

with time limited psychotherapy and time unlimited 

psychotherapy. They found a 12 week running program to be as 

effective as 12 weeks of either form of psychotherapy in 

alleviating the symptoms of moderate depression. Similarly, 

Folkins (1976) found that subjects who participated in three 

exercise sessions per week for 12 weeks experienced 

significant decrements in both depression and anxiety. 

Rajewski et al. (1978) found similar results with their 

endogenously depressed subjects. Greist et al. (1979) noted, 

however, that although most of the research thus far supports 

the notion that running may be effectively used as treatment 

for mild to moderate depression, its usefulness in the 

treatment of major depression has yet to be clearly 

demonstrated empirically. 



Systematic research with severely disturbed in-patient 

populations is limited as well. Participation in the in-

patient exercise program developed by Conroy and his 

associates (1982), for instance, was an option for all 

patients, and statistical analysis demonstrated that levels 

of ego functioning (as measured by the Health-Sickness Rating 

Scale) at the beginning of the program was not a factor in 

patients' ability to benefit (i.e., feel less depressed) from 

the program. Nevertheless, they found that the more 

disturbed patients participated on an irregular basis leaving 

the question of the benefits of regular exercise for more 

disturbed patients in need of further research. 

Other positive psychological effects have also been 

demonstrated with regular aerobic exercise. In addition to 

its physical benefits for cardiac patients, for example, 

aerobic exercise is also often important for their 

psychosocial rehabilitation (Martin & Dubbert, 1982). This 

is particularly true since as Bandura (1982) pointed out, 

psychological recovery is often very slow for cardiac 

patients who avoid the activities they had previously 

enjoyed, thereby preventing themselves from leading full and 

productive lives. Others have demonstrated the effectiveness 

of exercise for decreasing state anxiety (Bahrke & Morgan, 

1978); Morgan, 1981). Furthermore, Folkins et al. (1972) 

demonstrated with a student subject population that regular 

exercise led to more confidence, greater personal adjustment, 



greater efficiency at work, and more restful sleep. Sharp 

and Reilly (1975) reported a significant relationship in 

college males between levels of physical fitness and certain 

scales on the Minnesota Multiphasic Personality Inventory 

(MMPI). In addition, and of greater importance to this 

review, they also found a significant relationship between 

increases in levels of physical fitness and positive changes 

in personality scores. 

In their extensive review of the relationship between 

regular exercise and mental health, Folkins and Sime (1981) 

concluded that the investigations with the "highest payoff" 

thus far have been those efforts focusing on self-concept 

variables. Their review included studies which demonstrated 

exercise-mediated benefits to self-concept in children, 

adolescents, college students, adult male rehabilitation 

clients, and adult females. 

The Mechanisms of Exercise-Mediated Psychological Changes 

Though is is not yet known precisely how aerobic 

exercise mediates these psychological changes, several 

possibilities are being explored. Many investigators have 

hypothesized direct physical causes. Brown, Ramirez, and 

Taub (1978), for instance, noted that the antidepressant 

effect in their study correlated with the intensity, 

duration, and frequency of the physical activity one engaged 

in. Subjects in their study who played softball for ten 



weeks showed no changes in levels of depression. Th who 

jogged five days per week, on the other hand, had quite 

significant reductions in depression levels. 

Many researchers have followed-up this type of finding 

with molecular level research in an attempt to identify the 

specific physiological mediators of changes in mood state 

following exercise. Several experiments have lent support to 

the amine hypothesis of exercise-related decreases in 

depression by demonstrating that exercise enhances the 

synaptic transmission of norepinephrine, dopamine, and 

possibly serotonin (Ransford, 1982). Since depression is 

associated with impaired transmission at central aminergic 

synapses, treatment for depression (including ECT, anti-

depressive medication, and REM sleep deprivation) has often 

centered on the enhancement of synaptic transmission at 

hypofunctional aminergic synapses (Ransford, 1982). It has 

been proposed that aerobic exercise may influence aminergic 

synaptic transmission in a similar fashion. 

deVries (1968) and Sime (1978), on the other hand, have 

suggested a different physiological mechanism. They proposed 

that positive psychological changes may result from the 

release of tension which typically accompanies the reduction 

in resting muscle action potential following vigorous 

exercise. 

Others have hypothesized that beta-endorphins, the 

body's "natural opiates," are liberated during exercise and 



that this could be responsible for the significant mood 

improvements which have been noted (Apenzellar, Standefer, 

Apenzeller & Atkinson, 1980). It has also been suggested 

that these "natural opiates" may create a "positive 

addiction" to exercise (Apenzeller, 1981; Glasser, 1976). 

Markhoff, Ryan and Young (1982) recently reported results 

which contradict the endorphin hypothesis, however. They 

used a narcotic antagonist called naloxone. This substance 

competes with opiates for receptor sites and causes a 

reversal of opiate and endorphin effects as has been 

demonstrated in previous studies of the role of endorphins 

(Markhoff, Ryan, & Young, 1982). Using a double-blind and 

counterbalanced design, Markhoff and his associates measured 

their subjects' mood states both before and after running 

(the Profile of Mood States was used). Half of the subjects 

then received a subcutaneous injection of naloxone and half 

received a placebo injection (sterile water). Finally, both 

groups completed a third mood profile. 

Similar to other reports, significant reductions in 

anxiety, depression, and anger-hostility were found in these 

subjects after their runs. Naloxone was not found to have 

any effect on the subjects' mood states, however, suggesting 

that the mood changes experienced were not endorphin 

mediated. Clearly, more research is needed before any 

conclusive statements can be made about the specific 



physiological basis of mood alterations as a function of 

aerobic exercise. 

Some investigators have proposed psychological or 

cognitive explanations for the changes in affect associated 

with exercise. An increased sense of mastery or increased 

sense of control over bodily functioning is thought by some 

to be responsible for such changes (Greist et al., 1979; 

Solomon & Bumpus, 1978). Greist et al. (1979) explained that 

a sense of mastery or success develops as individuals learn 

through personal experience that they can have a positive 

effect upon their physical health and appearance. 

Folkins and Sime (1981) have found Lazarus' work with 

biofeedback to be useful for understanding the psychological 

benefits of fitness training. Lazarus proposed that coping 

precedes emotion and helps regulate its form and intensity. 

Folkins and Sime (1981) suggested that the fitness training 

effect can be understood as a "self-regulatory (coping) 

process that enhances adaptive interactions with a person's 

environment" (p. 374). 

Folkins and Sime (1981) also reviewed research 

investigating possible links between fitness training and 

improved cognitive functioning due to increased 

cerebrovascular flow. They concluded that such improvements 

have been clearly demonstrated with geriatric mental patients 

but that the results with other populations (including normal 

adults) are still unclear. 
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The Problem 

Despite the overwhelming evidence that regular aerobic 

exercise leads to improved physical and psychological 

functioning, it is also widely recognized that people do not 

always behave in ways that are optimal. Surveys have shown 

that about two-thirds of Americans do not exercise regularly 

(Harris Poll, 1978a, 1978b), and 45 percent may not exercise 

at all (Bucher, 1974). Furthermore, it is quite clear that 

of those individuals who begin an exercise regimen (on their 

own or in a structured program), approximately one-half or 

more stop exercising within three to six months (Martin & 

Dubert, 1982). Studies with healthy, coronary-risk, and 

cardiac-rehabilitation populations show similar adherence 

rates (Martin & Dubbert, 1982; Olderidge, 1982) with 

attrition ranging from 30 percent to 70 percent (Dishman, 

1982; Martin & Dubbert, 1982; Olderidge, 1982). The majority 

of people tend to drop out during the first six weeks to 

three months with continued deterioration and attrition 

leveling off between 50 percent and 70 percent after 12 to 24 

months (Martin & Dubbert, 1982; Olderidge, 1982). 

Dishman et al. (1980) noted that the relapse rates with 

exercise are similar to those following treatments for 

addictive behaviors such as smoking, alcoholism, and heroin 

dependence. They suggested that there may be a common 

mechanism operating in health-care recidivism in general. 
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Blackwell (1979) has also recently addressed the problem of 

adherence in medicine. He reported that about one-half of 

outpatients and one-fourth of inpatients fail to take their 

prescribed medication. Compliance is a major problem for 

research medicine as well since conclusions drawn from an 

experiment must often be a function of subject compliance 

(Zif f erbla tt, 1975). 

Though few researchers have systematically investigated 

exercise compliance, it seems to be an area of warranted 

concern since the benefits of regular exercise and the 

potential risks of poor physical fitness are so apparent 

today. Furthermore, the role of psychologists and behavioral 

medicine specialists is becoming increasingly more important 

since these professionals are specifically trained to 

understand and to change maladaptive behavior. 

Of the research that has been conducted thus far, there 

have been very few experimental studies of exercise adherence 

(Martin & Dubbert, 1982). The studies which appear in the 

literature are primarily retrospective attempts to sort out 

the characteristic variables of exercise participants and 

non-participants (Martin & Dubbert, 1982). Martin (1981), 

for instance, found that factors which characterize exercise 

participants and predict his/her level of adherence can 

roughly be assigned to three categories: subject factors 

(e.g., smoking, percent body fat, leisure activities, etc.), 

social/environmental factors (e.g., spouse's attitude towards 
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exercise, change in job or residence, group versus individual 

exercise, etc.), and program factors (e.g., convenience of 

program location, intensity of program, characteristics of 

program leaders, etc.). 

Although this information increases our awareness of 

some of the factors which facilitate or impede adherence to 

exercise regimens, it does not promote an integrated 

conceptualization of the complex cognitive and behavioral 

components involved in undertaking and maintaining an 

exercise regimen. Dishman's work (1980) provides a good 

example of problems that an atheoretical approach such as 

this eventually leads to. 

In 1980, Dishman and his associates presented a measure 

of "self-motivation" and data demonstrating its usefulness in 

predicting adherence to regular exercise. They found that 

prediction of adherence could be enhanced by using two 

biological variables, total body weight and percent bodyfat, 

along with their self-motivation measure. They developed a 

formula using these three variables (A = F(-.ll) + M(.38) + 

.70^; A = Adherence in days, M = Self-motivation, W = Weight 

in kilograms, and F = Percent bodyfat) and found that it 

correctly classified adherers and dropouts in about 80 

percent of the cases. Dishman and his associates (1980) 

suggested that "initial diagnosis of participants who have a 

high probability of adhering regardless of administrative 
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intervention would permit greater individual attention to the 

needs of probable dropouts and hopefully enhance program 

adherence rates" (p. 129). These authors fail, however, to 

suggest what form this "individual attention" should take. 

If reducing overall body weight is required to increase 

adherence to exercise then an additional adherence problem is 

faced. In a review of reports of compliance to prescribed 

diets, Glanz (1980) found that less than one-half of patients 

remain in treatment programs for obesity and less than 20 

percent have been able to maintain significant weight losses 

over a period of years. She concluded that, in general, 

"results of both long- and short-term studies of compliance 

with weight reduction regimens continues to be discouraging" 

(p. 802). Furthermore, if reduced percent bodyfat is 

required to improve adherence to exercise programs then a 

truly paradoxical situation arises since regular vigorous 

exercise and restricted diets are required for lowering 

percent bodyfat. Similarly, if increasing self-motivation 

would increase adherence, then how should that be 

accomplished? These problems seem to arise from the fact 

that Dishman et al. have basically approached the problem of 

adherence from an atheoretical perspective. A theoretical 

conceptualization, on the other hand, would avoid these 

problems since the underlying theory should suggest a 

methodology for instituting change. Several theoretically 

based approaches will be discussed below. 
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The Behavioral Model 

Behavioral psychologists conceptualize exercise 

participation as they do other behaviors and as with 

behavioral approaches to other problems, the antecedents and 

consequences of behavior are the focus of intervention. 

Martin & Dubbert (1982) point out that there have been a 

limited number of data-based studies in which behavioral 

technology was applied to the analysis and modification of 

exercise behavior, but the studies which have been conducted 

may be categorized according to the primary variables which 

were targeted for control. These include studies which 

controlled the antecedents of exercise, studies which 

controlled the consequences of exercise, and those which 

employed cognitive or self-control techniques. 

Successful control over the antecedents of exercise has 

been demonstrated in several studies. One by Brownell, 

Stunkard, and Albaum (1980) offers a good example of the use 

of this approach. These investigators posted a cartoon 

encouraging people to use the stairs rather than an escalator 

and found this to be an effective method to increase stair 

usage. 

Control over the consequences of exercise (reinforcement 

control) has been used in the majority of exercise 

modification studies to date. Contracting, lottery 

procedures, token reinforcement, and positive feedback (both 

individual and group based) have all been relatively 
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successful for increasing exercise participation (Martin & 

Dubbert, 1982). 

Cognitive/self-control strategies including stimulus 

control, self-contracting, goal setting, self-reward, use of 

pleasant thoughts during exercise, and setting small mental 

goals have also been used rather successfully for improving 

exercise adherence (Martin & Dubbert, 1982). 

Despite these encouraging findings, Martin & Dubbert 

(1982) point out that the effects of behavior modification 

exercise programs appear to be temporary for most people. 

This problem is not unique to applications of behavior 

modification procedures to exercise. The results of numerous 

studies employing behavior modification treatment for obesity 

have found similar results. Follow-ups indicate that 

measurable weight losses achieved in such programs usually 

disappear within 6 to 12 months (Stunkard, 1981). 

The majority of investigators have reported 

adherences/attendance to ongoing treatment programs, but few 

have provided information concerning the long-term 

maintenance of an exercise regimen, particularly after a 

structured program ends (Martin & Dubbert, 1982). The 

results of the behavior modification studies which have 

looked at longer term adherence, however, illustrate that 

manipulating this or that aspect of an individual's 

experience with exercise will often produce positive results 
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only as long as the manipulations are continued. Long-term 

behavior changes, on the other hand, may require more 

comprehensive internal or cognitive changes. This is 

particularly true if external factors such as change of 

residence, changes in one's personal life, changes in one's 

work schedule, etc. are not to interfere with the maintenance 

of the exercise habit. 

The main principle underlying all behavioral treatments 

may provide an understanding of part of the problem with a 

behavioral approach to exercise adherence. Behavioral 

paradigms are based on the assumption that we tend to persist 

in a behavior for which we are rewarded, and we tend to stop 

behaviors for which we are punished or for which there are no 

consequences. A problem for the behavior modification 

approach may arise from the fact that many of the rewards of 

regular exercise (or a restricted calorie diet) are only 

apparent in the long-term and after a great deal of effort. 

The more immediate aversive consequences that most people 

experience when beginning an exercise program (time 

requirements, muscle soreness, lack of endurance capacity, 

etc.) are usually quite salient and may lead to abandonment 

of the exercise program before positively reinforcing 

consequences (such as lowered blood pressure, decreased 

percent body fat, improved body image, increased endurance, 

etc.) are ever experienced! The behavioral approach 

demonstrates that an individual will adhere to an exercise 
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program if it is reinforcing to do so, but thus far, it does 

not provide a clear understanding of precisely what is 

required to make exercise intrinsically reinforcing. 

The Health Belief Model 

In 1966, I. M. Rosenstock proposed a model which 

explains health behavior from the subjective perspective of 

the behaving individual. In his "Health Belief Model," 

Rosenstock focused on two main variables: one's "readiness" 

to take specific action and one's belief that the action will 

actually reduce the health threat. He explained that 

"readiness" is a function of the extent to which an 

individual feels susceptible to a health threat as well as 

the extent to which he/she perceives the threat to be 

serious. Two additional components of this model are the 

perceived benefits of and the perceived barriers to taking 

particular actions. The latter component includes such 

aspects as the inconvenience, cost and unpleasantness of a 

specific course of action. In applying this 

conceptualization to the problem of adherence, adhering to an 

aerobic exercise regimen would depend upon (a) one's 

subjective beliefs about one's health, particularly beliefs 

about one's susceptibility to illness, (b) one's beliefs 

about the value of regular aerobic exercise, and (c) one's 

perceptions of barriers to exercising regularly. 
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Though this model has not been tested directly for its 

success in predicting exercise adherence, it has been tested 

for its usefulness in predicting adherence to anti-

hypertensive regimens (Hershey et al., 1980; Taylor, Sackett, 

& Haynes, 1978) and to programs of oral hygiene (Bech & Lund, 

1981). The results of the Taylor et al. (1978) study with 

anti-hypertensive regimens suggested that changes in health 

beliefs after six months of treatment correlated with changes 

in adherence levels, suggesting that the Health Belief Model 

was most useful after an individual had experience with the 

treatment regimen. In the study with hypertensives conducted 

by Hershey and his associates (1980), the Health Belief Model 

was only partially successful in predicting adherence. 

Perceived susceptibility to illness, perceived severity of 

the threat, and perceived benefits of treatment all failed in 

prediction, while perceived control over health matters, 

perceived barriers, and the duration of treatment predicted 

76 percent of the variance (Hershey et al., 1980). These 

results correspond rather well with studies of people's 

reasons for joining and dropping out of fitness programs. 

Mann, Garrett, Farhi, Murray, and Billings (1969), for 

instance, studied such factors in individuals who were at 

risk for heart disease. They found that only 59 percent of 

the original group stayed with the prescribed exercise 

program beyond six weeks. The primary reason given for 

joining the program had been a "concern for health," but the 
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primary reasons given for dropping out were more practical in 

nature including such things as the time expenditure required 

and muscle soreness. It thus appears that for many-

individuals, within a relatively short period of time, 

perceived barriers (in the terminology of the Health Belief 

Model) became more salient than perceived susceptibility to 

illness and perceived benefits of adherence. 

Finally, in the study conducted by Beck and Lund (1981), 

the researchers manipulated perceptions of the seriousness of 

the health threat (high or low) and the participants' 

perceived susceptibility (high or low) to the threat. They 

found that acceptance of health recommendations depended 

partly on the perceived severity of the threat, but the most 

important predictor of subsequent behavior was the patients' 

beliefs that he/she could perform the recommended behavior. 

In fact, the perceived effectiveness of the recommended 

actions (the perceived value of treatment) seemed to be less 

important than expectations of success in performing those 

actions (Beck & Lund, 1981). 

Taken as a group, these studies suggest that the Health 

Belief Model is of limited value for predicting adherence. 

It does seem to be able to account for part of the variance 

in adherence behavior, but important aspects of the model 

fail in prediction. Futhermore, the model does not clearly 

suggest a strategy for improving adherence. As Beck and Lund 
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(1981) demonstrated, manipulation of Health Belief Model 

variables were not as influential upon future behavior as 

were other factors. A more comprehensive model is clearly 

needed. 

A Self-Efficacy Model 

A large and quickly expanding body of data has 

demonstrated the explanatory power of Bandura's self-efficacy 

theory, an important component of his Social Learning Theory. 

Initially tested with snake phobics, the self-efficacy 

mechanism has since been shown to apply equally well for 

explaining changes in coping behavior, levels of 

physiological stress reaction, self-regulation of refractory 

behavior, resignation and despondency to failure experiences, 

self-debilitating effects of proxy control and illusory 

inefficaciousness, achievement strivings, growth of intrinsic 

interest, and career pursuits (Bandura, 1982). Self-efficacy 

can probably successfully explain many other aspects of human 

behavior as well. Bandura (1977), in fact, holds that any 

successful psychological procedure, regardless of its form, 

in some way alters the level and the strength of a person's 

self-efficacy. 

Central to self-efficacy theory is the distinction 

between self-efficacy expectations and outcome expectations. 

Outcome expectations are one's beliefs that performance of a 

given behavior will lead to certain outcomes. Self-efficacy 

expectations are an individual's beliefs that he/she can 
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successfully perform the behaviors which are required to 

achieve a desired outcome. It is important to differentiate 

between these two concepts since self-referent thoughts 

(one's thoughts about oneself) mediate between knowledge and 

action. Thus, an individual may believe that a particular 

course of action will lead to certain outcomes, but this 

information will not influence behavior if the individual 

doubts his/her ability to perform the required activity 

(Bandura, 1977). Thus, underlying self-efficacy theory is 

the assumption that, "A capability is only as good as its 

execution" (Bandura, 1982, p. 122). 

The strength of a person's beliefs in their own efficacy 

influences more than whether or not they will initiate 

activity in an attempt to cope with various situations. 

These beliefs also determine how much effort a person will 

expend and how long he/she will persist in the face of 

obstacles and aversive experiences (Bandura, 1982). It has 

been demonstrated that regardless of the accuracy of one's 

self-appraisal, when faced with difficulties, people who 

doubt their capabilities tend to reduce their efforts or even 

give up entirely, but those who have a strong sense of self-

efficacy will exert the addtional effort which is required to 

meet the challenge (Bandura, 1982). 

A statement by Bandura (1982) will probably best 

illustrate the relevance of self-efficacy theory to the 
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problem of adherence. "Exercise of influence over one's 

behavior is not achieved by a feat of willpower. Self-

regulatory capabilities require tools of personal agency and 

the self-assurance to use them effectively. People who are 

skeptical of their ability to exercise control over their 

actions tend to undermine their efforts in situations which 

tax their capabilities" (p. 129). 

Several investigators have suggested that self-efficacy 

deficits may be the common thread in the similar relapse 

rates which occur among heroin addicts, alcoholics, smokers, 

and obese individuals, and some research has been conducted 

to test the role of self-efficacy in such refractory behavior 

patterns (Bandura, 1982; Condiotte & Lichenstein, 1981; 

Marlatt & Gordan, 1980). Research by Condiotte & Lichenstein 

(1981), for example, demonstrated that measures of self-

efficacy in giving up smoking predicted which individuals 

would relapse, how soon they would relapse, the specific 

situations in which relapse would occur, and how the 

participants were likely to respond when a relapse did occur. 

Studies such as this one demonstrate that behaviors which can 

be modified but which are difficult to maintain over a long 

period of time tend to be quite vulnerable to relapse in 

inefficacious individuals (Bandura, 1982). As was discussed 

earlier in this paper, Dishman (1980) suggested the existence 

of a common mechanism operating in health-care recidivism 

rates. The possibility that self-efficacy is that common 
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mechanism and that it is the operative mechanism in poor 

exercise adherence as well certainly warrants further 

investigation. 

According to the self-efficacy model, a person's beliefs 

about his/her own capabilities for performing certain 

activities exerts a powerful influence over whether or not 

they will undertake those activities. In addition, the self-

efficacy model provides a clear methodology for raising 

efficacy in inefficacious individuals. In today's health 

conscious society most people are aware that regular exercise 

not only helps but is often required for maintaining or 

improving physical health. In fact, this is usually their 

expressed purpose for joining an exercise program or for 

initiating one on their own. It is suggested, therefore, 

that it is people's feelings of inefficaciousness, feelings 

that they can not exercise vigorously and regularly enough to 

achieve physical health goals, that leads to abandonment of 

exercise programs. The previously discussed approaches to 

the problem of adherence have achieved some positive results, 

but their successes can be explained by self-efficacy theory 

as well. 

Self-efficacy, for example, may be the factor which 

underlies those variables that have been found to correlate 

with adherence and drop-out in factor analytic or 

correlational studies. Recognition that a program is 
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conveniently available and need not interfere with other 

important time obligations, for instance, may increase a 

person's feeling of efficacy (belief that they can stay with 

and benefit from an exercise program). Spouse support and 

encouragement may contribute in a similar fashion to feelings 

of self-efficacy. 

Self-efficacy theory goes beyond the behavior 

modification approach by proposing that influencing an 

individual's cognitive experience is essential if one is to 

be successful in achieving lasting behavior change. Social 

Learning Theory does not dismiss the importance of behavior 

modification techniques since they provide us with the tools 

by which we can raise an individual's level of self-efficacy 

and thus increase the probability of long-lasting behavior 

change. Research has demonstrated that expectations of 

personal mastery effects the initiation and persistence of 

coping behaviors, but these expectaions can be changed. 

Applying immediate and individualized reinforcement for 

gradual performance improvements, for instance, leads to an 

increased sense of self-efficacy as the individual 

experiences success with the target behavior. 

In addition, self-efficacy theory provides a clear 

methodology which has been demonstrated to be effective for 

increasing intrinsic interest in a task so that reliance on 

extrinsic reinforcement would not be necessary (Bandura, 

1982). Bandura (1982) pointed out that things people enjoy 
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doing often held little or no interest for them in the past. 

Appropriate learning experiences, however, may cultivate 

interest in almost any activity. He suggested that 

reinforcement for task mastery or "competence-contingent 

incentives" differ greatly and should be distinguished from 

"performance-contingent incentives" (p. 133). Primary to 

this distinction is the difference between rewarding someone 

for simply performing a behavior over and over again versus 

rewarding someone for performance accomplishments. It has 

been shown that cumulative accomplishments are among the most 

influential sources of efficacy information which in turn 

promotes a growth of interest in the behavior being mastered 

(Bandura, 19 8 2). 

Similarly, the aspects of the Health Belief Model which 

successfully predicted adherence may be subsumed by the self-

efficacy model. The Health Belief Model addresses the effect 

that outcome expectations have on behavior but fails to 

adequately address self-referent thoughts. This may explain 

why Taylor et al. (1978) found that changes in health beliefs 

correlated with changes in adherence only after the 

individual had experience with the treatment regimen. Self-

efficacy theory suggests that after the individual had 

experience with the treatment and saw that adherence to it 

would lead to desirable outcomes their outcome expectations 

had been raised. Also, after participating in the program 
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the individual's confidence that they could improve their 

health may have been increased, i.e., increased self-

efficacy. In adddition, the factors which predict adherence 

in the study by Hershey et al. (1980) seem to tap perceptions 

of self-efficacy. And finally, in the Beck and Lund study 

(1981) it was concluded that self-efficacy was clearly the 

most important predictor of adherence behavior. 

By measuring self-efficacy we may be able to predict 

from the very outset of an exercise program who will fail to 

adhere and what specific interventions would be most 

successful for promoting better adherence. 

Purpose 

The purpose of this study is to investigate the 

relationship between levels of self-efficacy and levels of 

adherence to a prescribed exercise program. This study was 

conducted in association with the Cooper Clinic and Institute 

for Aerobic Research in Dallas, Texas. A brief description 

of the Cooper Clinic will facilitate understanding of this 

study and its value to the ongoing work of the Cooper Clinic. 

The Cooper Clinic is a facility which serves 

approximately 25 individuals each day and some 30,000 

individuals since it first opened in 1975. Each patient at 

this Clinic receives a complete physical evaluation including 

a battery of medical tests, a practical nutrition assessment, 

a complete dental examination, and strength and flexibility 

tests. The entire evaluation is supervised for each patient 
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by one of the seven full-time physicians, and the program 

provides time for the physicians to discuss with their 

patients the exam findings and any symptoms which may be 

present. In addition to this personal consultation, a 

booklet consultation with the physician is also scheduled for 

one week later (the booklet is mailed to out-of-town 

patients). During the booklet consultation the patient's 

physician discusses details of the examination, explains the 

significance of the test results, discusses general as well 

as specific recommendations for improving one's health, and 

answers all of the patient's questions. Each patient is also 

given a complete written summary of the physician's 

recommendations as well as all test results. 

Once an individual has been to the Cooper Clinic for a 

complete physical evaluation, a regular re-examination is 

recommended as part of his/her ongoing health maintenance 

program. Re-examinations are used to assess the patient's 

progress, to determine the effectiveness of his/her exercise 

program, and to help motivate the patient. 

Though approximately 35 percent of patients do return 

for regular re-examinations, there are many who do not return 

(about 65%) and for whom follow-up procedures are lacking. A 

standard follow-up procedure is thus needed at this Clinic. 

As a first step in developing a follow-up procedure, a Health 

Behavior Questionnaire was compiled for Cooper Clinic 
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patients. This questionnaire contained 43 items representing 

the fitness recommendations made by Cooper Clinic physicians 

to their patients. A pilot study was conducted in order to 

identify those items on the questionnaire which were 

redundant, easily misunderstood, or provided no new 

information. Patients from the Texas College of Osteopathic 

Medicine (TCOM) were used in the pilot study since the 

fitness evaluations they receive is quite similar to the 

Cooper Clinic evaluation. Statistical analysis of their 

responses led to the development of a more concise Health 

Behavior Questionnaire (see Appendix A). This questionnaire 

will be used as a preliminary tool at the Cooper Clinic for 

evaluating patients' adherence to medical recommendations 

received there. Thus, collection of adherence data (via the 

Health Behavior Questionnaire) will serve the dual purpose of 

providing follow-up information to the staff of the Cooper 

Clinic, and selected items from it served as the adherence 

(dependent) measure in the current study. 

Hypotheses 

Hypothesis one. There will be a negative correlation 

between total self-efficacy scores on the self-efficacy 

measure and total adherence scores on the adherence measure. 

This negative correlation will indicate a positive 

relationship because a low score on the adherence measure 

will reflect a high level of adherence, and a high score on 

the self-efficacy measure will reflect high self-efficacy. 
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Hypothesis two. There will be a negative correlation 

between scores on items pertaining to exercise on the self-

efficacy measure and scores on items pertaining to exercise 

on the adherence measure. Again, this will indicate a 

positive relationship since high adherence is reflected by a 

low adherence measure score, and high self-efficacy is 

reflected by a high self-efficacy measure score. 

The possibility exists that any increase in adherence 

after answering the Self-Efficacy Questionnaire may occur as 

a function of answering a questionnaire such as this. 

Therefore, in this study a control group was included which 

differs from the experimental group only in that the members 

of the control group did not take the Self-Efficacy 

Questionnaire. Any difference in levels of adherence between 

these two groups might indicate that taking the Self-Efficacy 

Questionnaire per se influenced adherence, and this would 

make it difficult to interpret the results of this study. 

Variable List 

Eighteen variables were of interest in this study 

including some of the demographic information routinely 

gathered at the Cooper Clinic. The variables are defined 

below. 

1. Self-Efficacy Total Score--the sum of all responses 

to items 1-19 on the Self-Efficacy Questionnaire for each 

subject. 
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2. Exercise Self-Efficacy Total Score—the sum of all 

responses to items 1-10 (exercise related items) on the Self-

Efficacy Questionnaire for each subject. 

3. Diet Self-Efficacy Total Score—the sum of all 

responses to items 11-19 (diet related items) on the Self-

Efficacy Questionnaire for each subject. 

4. Adherence Total Score—the sum of all responses to 

items 1-17 on the Adherence Questionnaire for each subject. 

5. Exercise Adherence Total Score—the sum of all 

responses to items 9-15 (exercise related items) on the 

Adherence Questionnaire for each subject. 

6. Diet Adherence Total Score—the sum of all responses 

to items 1-8 (diet related items) on the Adherence 

Questionnaire for each subject. 

7. Sex—male or female for each subject. 

8. Age—each subject's age (to the nearest half year) 

at the time of initial evaluation at the Cooper Clinic. 

9. Percent Bodyfat—each subject's bodyfat recorded as 

the percent of overall body weight that is fat as measured by 

skinfold calipers at the Cooper Clinic at the time of initial 

evaluation. 

10. Weight—each subject's body weight (recorded to the 

nearest half pound) at the time of initial evaluation at the 

Cooper Clinic. 
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11. Exercise Now—a yes/no question (Do you exercise 

now?) asked at the time of the initial evaluation at the 

Cooper Clinic. 

12. Exercise Aerobically Now—a yes/no question (Do you 

exercise aerobically now?) asked at the time of the initial 

evaluation at the Cooper Clinic. 

13. Smoke Now—a yes/no question (Do you currently 

smoke?) asked at the time of the initial evaluation at the 

Cooper Clinic. 

14. Ever Smoke--a yes/no question (Did you ever smoke?) 

asked at the time of the initial evaluation at the Cooper 

Clinic. 

15. History of High Blood Pressure—a yes/no question 

(Do you have a personal history of high blood pressure?) 

asked at the time of the initial evaluation at the Cooper 

Clinic. 

16. History of Heart Trouble—a yes/no question (Do you 

have a personal history of heart trouble?) asked at the time 

of the initial evaluation at the Cooper Clinic. 

17. History of Myocardial Infarction—a yes/no question 

(Do you have a personal history of myocardial infarction?) 

asked at the time of the initial evaluation at the Cooper 

CIinic. 

18. History of Stroke—a yes/no question (Do you have a 

personal history of stroke?) asked at the time of initial 

evaluation at the Cooper Clinic. 
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Chapter II 

Method 

Subjects 

All patients seen at the Cooper Clinic During a two week 

period constituted the control group (N = 171). All patients 

seen at the Clinic during the subsequent two week period were 

designated the experimental group (N = 160). The final 

experimental group for the purposes of the statistical 

analysis included those patients who had correctly completed 

their self-efficacy questionnaire and returned a correctly 

completed adherence questionnaire. The data from 24 

experimental group subjects could not be used in the 

statistical analysis leaving an N of 136 in the experimental 

group. 

The experimental group consisted of 25 women (18.4%) and 

111 men (81.6%). The mean age of the experimental group was 

44.5 +_ 9 years. The control group consisted of 21 women 

(12.3%) and 149 men (87.1%) and one subject's sex was not 

recorded. Their mean age was 46.5 _+ 9.5 years. 

Instruments 

The dependent measure used in the current study was a 

revised form of the Health Behavior Questionnaire. This 

questionnaire consists of 17 statements and a 5-point Likert 

style response scale. Respondents were instructed to choose 
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a response (1-5) for items 1-17 which best reflected their 

current behavior. Item 18 is a yes/no question concerning 

smoking cessation, and item 19 asks for the respondent's 

current body weight. 

The independent measure used in this study was a Self-

Efficacy Questionnaire developed by Cline (1984) which 

includes items about exercise and diet (see Appendix B). 

This measure, similar to other self-efficacy measures that 

have been developed and used in research and applied 

settings, contains 23 items and a Likert-type scale of seven 

response choices concerning one's confidence of being able to 

perform certain behaviors. The main purpose of the current 

study concerns the questions pertaining to exercise (items 1-

10) . 

The reliability of the questionnaire was pretested on 

107 Cooper Clinic patients prior to the start of the current 

study. The items on the questionnaire were divided into X 

(even numbers) and Y (odd numbered items). This resulted in 

a correlation coefficient of .92 and a split-half reliability 

factor of .96 for the questionnaire. Data from these 107 

subjects was not used in any of the other statistical 

analyses. 

Procedure 

All patients in the experimental group received a Self-

Efficacy Questionnaire during their visit to the Cooper 
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Clinic. At the Cooper Clinic, patients routinely fill out a 

packet of questionnaires during their visit, and the Self-

Efficacy Questionnaire was included in this packet. Patients 

in the control group did not receive a Self-Efficacy 

Questionnaire. Patients in both groups (all patients seen 

during the four week period) were told by their supervising 

physician, "I will be checking with you in a few months to 

see how you are doing with your fitness program." 

Approximately three months later all of the patients who were 

seen during that four week period received in the mail a 

Health Behavior Questionnaire, a cover letter from their 

physician (see Appendix C) explaining the purpose and 

importance of the questionnaire, and a self-addressed stamped 

envelope in which to return the questionnaire to the Cooper 

Clinic. A return rate of at least 80 percent was desired for 

the purposes of this study. Two mailings of questionnaires 

and letters from the physicians were required in order to 

achieve a return rate of 79.3 percent. The medical staff at 

the Cooper Clinic would not permit further contact with the 

subjects to increase the return rate to at least 80 percent. 
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Chapter III 

Results 

The control group had a mean total adherence score of 

37.85 _+ 11.77, and the experimental group had a mean total 

adherence score of 37.37 _+ 12.41. The experimental and 

control groups had mean exercise addherence scores of 16.29 _+ 

6.83 and 16.44 +_ 6.89 respectively. The mean diet adherence 

score for the control group was 16.49 _+ 6.44 and was 16.14 +_ 

6.56 for the experimental group. A T-test was conducted 

between the total adherence scores of the two groups to 

explore the possibility of a reactive effect of making 

efficacy judgements on the Self-Efficacy Questionnaire. The 

comparison produced a T value of +.35 (p = .726). A T-test 

between total exercise adherence scores of the two groups 

produced a T value of +.20 (£ = .842). A third T-test 

between total diet adherence scores of the two groups 

produced a T value of +.46 (£ = .643). These T values were 

very small and had high probabilities associated with them. 

This indicates that there was no significant difference in 

levels of adherence between those who completed the Self-

Efficacy Questionnaire and those who did not. Thus, the 

Self-Efficacy Questionnaire was an unobtrusive instrument 

that did not produce a reactive effect. The means and 
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standard deviations are presented in Table 1. All 

subsequent data analyses presented are for the experimental 

group only. 

A significant negative correlation predicted by 

Hypothesis one, between the total self-efficacy scores and 

total adherence scores was not found. The observed 

correlation of -.0885 (£ = .306) is not statistically 

significant. The correlation is negative because a high 

Table 1 

Descriptive Statistics of Selected Variables for 
Experimental and Control Subjects 

X SD 

Experimental Group (N = 136) 

Age in Years 44.47 9.28 

Total Adherence Score 37.37 12.41 

Exercise Adherence Score 16.29 6.83 

Diet Adherence Score 16.14 6.56 

Percent Bodyfat 20.80 7.21 

Control Group (N = 171) 

Age in Years 46.53 9.64 

Total Adherence Score 37.85 11.77 

Exercise Adherence Score 16.44 6.89 

Diet Adherence Score 16 .49 6.44 

Percent Bodyfat 20 . 77 5.82 
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score on the Self-Efficacy Questionnaire is related to high 

self-efficacy and a low score on the Adherence Questionnaire 

is related to high adherence. The correlation for women 

between total self-efficacy scores and total adherence scores 

is -.0805 and is not statistically significant (£ = .401). 

For men this comparison yielded a correlation of -.2371 but 

this correlation is also not significant (£ = .254). 

A significant negative correlation is predicted by 

Hypothesis two between exercise self-efficacy responses and 

exercise adherence responses. The observed correlation is 

-.2373, and this correlation is statistically significant at 

the .005 level. The correlation coefficient between exercise 

self-efficacy responses and exercise adherence responses for 

women is -.1854 and is not statistically significant (£ = 

.375). The correlation coefficient between exercise self-

efficacy responses and exercise adherence responses for men 

is -.2532, and this correlation is statistically significant 

at the .007 level. Thus, it appears that while Hypothesis 

two is supported overall, there may be some differences 

between men and women. It should be noted, however, that the 

significance of the correlations is related to the size of 

the group, and the group for women is small, including only 

25 subjects. 

In the analysis of the data the correlations between 

several self-efficacy items and an adherence item were found 

to be of particular interest. Self-Efficacy Questionnaire 



items 1, 2, and 3 and Adherence Questionnaire item 9 deal 

specifically with one's confidence concerning regular aerobic 

exercise and one's actual adherence to the specific Cooper 

Clinic exercise prescription. For the total group there was a 

significant positive relationship between SEQ 01 and Adh 09 (r 

= -.3665, p = .0001), SEQ 02 and Adh 09 (r = -.3938, £ = 

.0001) and SEQ 03 and Adh 09 (r = -.3166, p = .0001). 

Similar significant correlations were found for these items 

for the men only. The correlation coefficients for the women 

only were somewhat lower and none were statistically 

significant. This data is presented in Table 2. All 

correlation coefficients between the seventeen variables of 

interest are presented in Appendix D for the total 

experimental group, in Appendix E for the women in the 

experimental group, and Appendix F for the men in the 

experimental group. 

Table 2 

Correlations Between Specific Exercise Related 
Self-Efficacy Items and Specific 
Exercise Related Adherence Items 

SEQ01 SEQ02 SEQ03 

Total Adherence 9 -.3665*** -.3938*** -.3166*** 

Men Adherence 9 -.3754*** -.4149*** -.3504*** 

Women Adherence 9 -.3307 -.2926 -.1524 

***p < .001 
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Table 3 presents the mean scores and standard 

deviations for all seventeen variables. Of particular 

Table 3 

Means and Standard Deviations for Study Variables 

Variable X Score SD 

Self Efficacy Total 110.71 17.36 

Exercise Self-Efficacy Total 60.57 9.51 

Diet Self-Efficacy Total 50.14 10.59 

Adherence Total 37.37 12.41 

Exercise Adherence Total 16.29 6.83 

Diet Adherence Total 16.14 6.56 

Age 44.47 9.28 

Percent Bodyfat 20.80 7.21 

Weight 173.86 31.57 

Exercise Now 1.15 .36 

Aerobic Program Now 1.79 .41 

Smoke Now 1.88 .32 

Ever Smoke 1.47 .50 

History of High Blood Pressure 1.92 .27 

History of Heart Trouble 1.96 . 19 

History of Myocardial Infarction 2.00 .00 

History of Stroke 1.99 .09 
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interest, one might note that the mean self-efficacy total 

score was 110.71 +_ 17.36 and the mean exercise self-efficacy 

score was 60.57 +_ 9.51. The mean total adherence score was 

37.37 +_ 12.41 and the mean exercise adherence score was 16.29 

_+ 6.83. The mean age was 44.47 +_ 9.28 years, the mean 

percent body fat was 20.80 +_ 7.21 and the mean weight was 

173.86 +_ 31.57 pounds. The percentage of respondents who 

were already exercising when admitted to the Cooper Clinic 

for initial evaluation was 85.3, but only 21.3 percent were 

already exercising aerobically. The percentage of 

respondents who did not smoke was 88.2 and 47.1 percent had 

never smoked. Only 8.1 percent had a history of high blood 

pressure, 3.7 percent had a history of heart trouble, .7 

percent had a history of stroke and none had a history of 

myocardial infarction. These findings will be discussed in 

another section. 

Table 4 presents the mean scores and standard 

deviations for these same 17 variables for the 25 women. 

Again, several findings are of particular interest. The mean 

self-efficacy total score for the women was 109.36 +_ 11.84, 

and their mean exercise self-efficacy score was 59.28 _+ 8.79. 

The mean total adherence score for the women was 33.08 +_ 

10.08, and their mean exercise adherence score was 15.40 +_ 

6.62. The women had a mean age of 42.68 +_ 8.92 years. 

Their mean percent bodyfat was 27.77 +_ 8.54, and their mean 

weight was 131.48 + 19.08 pounds. 
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Table 4 

Means and Standard 
Study Variables 

Deviations of 
for the Women 

Variable X Score SD 

Self-Efficacy Total 109.36 11.84 

Exercise Self-Efficacy Total 59.28 8.79 

Diet Self-Efficacy Total 50.08 6.77 

Adherence Total 33.08 10.08 

Exercise Adherence Total 15.40 6.62 

Diet Adherence Total 13.44 4.96 

Age 42.68 8.92 

Percent Bodyfat 27.77 8.54 

Weight 131.48 19.08 

Exercise Now 1.16 .37 

Aerobic Program Now 1.88 .33 

Smoke Now 1.92 .28 

Ever Smoke 1.64 .49 

History of High Blood Pressure 1.92 .28 

History of Heart Trouble 2.00 .00 

History of Myocardial Infarction 2.00 .00 

History of Stroke 1.96 .20 
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Table 5 presents the means and standard deviations for 

the 17 variables for only the 111 males. One might note that 

the men had a mean total self-efficacy score of 110.02 _+ 

Table 5 

Means and Standard Deviations of 
Study Variables for the Men 

Variable X Score SD 

Self-Efficacy Total 111.02 18 .41 

Exercise Se1f-Efficacy Total 60.87 9 .68 

Diet Self-Efficacy Total 50.15 11 .30 

Adherence Total 38.33 12 .72 

Exercise Adherence Total 16.49 6 .89 

Diet Adherence Total 16.75 6 .44 

Age 44.89 9 .35 

Percent Bodyfat 19.45 6 .13 

Weight 183.00 25 .74 

Exercise Now 1.14 .35 

Aerobic Program Now 1.77 .43 

Smoke Now 1.87 .33 

Ever Smoke 1.43 .50 

History of High Blood Pressure 1.92 .27 

History of Heart Trouble 1.96 .21 

History of Myocardial Infarction 2.00 .00 

History of Stroke 2.00 .00 
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18.41 and a mean exercise self-efficacy score of 60.87 _+ 

9.68. The mean total adherence score for men was 38.33 +_ 

12.72, and their mean exercise adherence score was 16.49 _+ 

6.89. The men had a mean age of 44.89 _+ 9.35 years, their 

mean percent bodyfat was 19.45 _+ 6.13 percent, and their mean 

weight was 183 +_ 25.74 pounds. 

Statistical analysis revealed some interesting 

relationships among these variables. The correlations are 

presented in Table 6 for the total group, in Table 7 for the 

women only, and in Table 8 for the men only. In the total 

group percent bodyfat was significantly correlated with total 

self-efficacy (r = -.25, £ = .03) as well as with exercise 

self-efficacy (r = -.46, £ = .0001). It was not 

significantly correlated with diet self-efficacy (r = .02, £ 

= .23). On the other hand, percent bodyfat was not 

significantly correlated with total adherence (r = -.16, £ = 

.16) and was not significantly correlated with exercise 

adherence (r = .14, £ = .23), but it was significantly 

correlated with diet adherence (r = -.34, £ = .003). These 

negative and significant correlations suggest that low self-

efficacy with regard to exercise is related to high percent 

bodyfat (and vice versa), and low percent body fat is 

related to low addherence to a healthy diet. 

A person's past and current behavior would be expected 

to bear a strong relationship to a person's future behavior. 

In this study, in the total group, a significant correlation 
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was found between whether or not the individual was already-

participating in some form of exercise when he/she came to 

the Cooper Clinic for initial evaluation and his/her later 

total adherence (r = .26, £ = .002). Prior involvement in 

exercise was also significantly correlated with later aerobic 

exercise adherence (r = .40, p = .0001). There was not a 

significant correlation between exercise at the time of 

evaluation and later diet adherence (r = .08, £ = .34). 

Whether or not a person was already exercising was related to 

a history of high blood pressure (r = -.26, p = .002), i.e., 

those who had such a history tended to be non-exercisers. 

Non-exercisers also tended to be smokers (r = -.30, £ = 

.0001). The findings with regard to already exercising 

aerobically at the time of initial visit to the Cooper Clinic 

were somewhat different. Younger participants were more 

likely to have been exercising aerobically than were older 

participants (r = -.19, p = .03). Those who had been 

exercising aerobically tended to have significantly higher 

total self-efficacy (r = -.27, £ = .002), higher exercise 

se 1 f-efficacy (r = -.27, £ = .001), and higher diet self-

efficacy (r = -.20, £ = .02). They also tended to adhere to 

aerobic exercise regimens later (r = .21, £ = .01) but not to 

healthy diets (r = .02, £ = .77). Age was positively and 

significantly correlated with diet self-efficacy (r = .19, £ 

= .03) suggesting that older participants had greater 

confidence that they could stick to a healthful diet. Age 
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was negatively and significantly correlated with diet 

adherence (r = -.25, £ = .003). This correlation suggests 

that older participants also reported greater adherence to 

healthful diets (see Table 6). 

Table 7 presents the correlation coefficients for the 

same variables for the women only. There was a negative and 

statistically significant correlation (r = -.5199, £ = .013) 

between total self-efficacy and body weight. Diet self-

efficacy was also negatively and significantly correlated 

with body weight (r = -.4683, p = .028). This suggests that 

low body weight is related to higher overall self-efficacy 

and higher self-efficacy concerning maintenance of a healthy 

diet. On the other hand, the women's percent bodyfat was not 

significantly correlated with overall self-efficacy (r = 

-.4415, p = .149), diet se 1 f-efficacy (r = -.2002 , p = .532) 

or diet adherence (r = -.4103, p = .184). Total adherence 

was positively and significantly correlated with already 

participating in some form of exercise at the time of the 

initial evaluation (r = .5931, £ = .002). Exercise adherence 

at three-month follow-up (r = .7973, p = .0001) was similarly 

correlated with prior exercise habit. Older women reported 

significantly greater adherence to healthy diet regimens (r = 

-.4882, £ = .013), but age was not significantly correlated 

with exercise adherence (r = .0721, £ = .732) or total 

adherence (r = -.1984, £ = .341). Women who currently smoked 
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tended to have significantly higher self-efficacy concerning 

diet than women who did not currently smoke (r = -.3966, p = 

.049). Women who had ever had a cigarette habit were 

significantly less likely to have been exercising at the time 

of initial evaluation (r = -.5819, £ = .002), and were 

significantly less likely to report adherence to an aerobic 

exercise regimen at three-month follow-up (r = -.4548, £ = 

.022). 

Table 8 presents correlation coefficients for the same 

variables for the men only. Percent bodyfat at the time of 

initial evaluation was significantly correlated with several 

variables. Those men who had lower percent bodyfat were 

significantly more likely to have been involved in some form 

of exercise already (r = .2594, £ = .042), tended to have 

significantly greater self-efficacy concerning exercise (r = 

-.3779, £ = .002), and tended to report significantly greater 

exercise adherence at three-month follow-up (r = .3508, £ = 

.005). Similarly, men with lower overall body weight tended 

to be significantly more efficacious with regard to exercise 

(r = -.2020 , £ = .042). Whether or not an individual was 

already participating in some form of exercise was also 

significantly correlated to levels of exercise self-efficacy 

(r = -.2179, £ = .022), exercise adherence (r = .3111, £ = 

.001) and total adherence (r = .2121, £ = .025). Men who had 

already been exercising aerobically had significantly greater 

overall self-efficacy (r = -.2781, p = .003), greater 
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exercise self-efficacy (r = -.2551, £ = .007), and greater 

diet self-efficacy (r = -.2346, £ = .013) than those who 

had not been exercising aerobically. On the other hand, 

exercising aerobically did not correlate significantly with 

diet adherence (r = .0490 , £ = .610), but did correlate 

significantly with greater exercise adherence at three-month 

follow-up (r = .2593, £ = .006). Older men had significantly 

greater diet self-efficacy than younger men (r = .2013, £ = 

.035), and older men reported significantly greater adherence 

to healthy diets at three-month follow-up (r = -.2440, £ = 

.010). Men who currently smoked cigarettes were 

significantly less likely than non-smokers to be exercising 

at the time of initial evaluation (r = -.3076, £ = .001). 

Smokers also had significantly lower self-efficacy with 

regard to exercise than non-smokers (r = .2200, p = .020), 

and reported significantly lower total adherence at three-

month follow-up than non-smokers (r = -.1894, £ = .047). 

Finally, men who had a history of high blood pressure tended 

to be non-exercisers at the time of initial evaluation (r = 

-.2540 , p = .007) . 



51 

Chapter IV 

Discussion 

Hypothesis one, stating that there would be a positive 

relationship between levels of overall self-efficacy and 

levels of overall adherence, is not supported in this study. 

These findings are consistent with recent research (published 

after this study began) which indicates that efficacy 

expectations are extremely narrow and specific. This is to 

say that global assessment of self-efficacy does not tend to 

have predictive value. 

The findings concerning hypothesis two support the 

importance of specificity for making valid judgements. This 

hypothesis states that there would be a positive relationship 

between the specific items pertaining to exercise on the 

Self-Efficacy Questionnaire and the specific items pertaining 

to exercise on the Adherence Questionnaire. This hypothesis 

is supported for the total group and for the men as a group. 

It is not supported for the women as a group, however it 

should be noted that because the group of women is so small, 

very high correlations are required in order to reach 

significance. 

As self-efficacy theory would suggest, the predictive 

value of efficacy, judgements is enhanced by focusing on 

specific, carefully defined behaviors--in this case, aerobic 
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exercise. Caution should be exercised in the interpretation 

of these correlations because while they were statistically 

significant, their real significance (percent of actual 

variance that is predicted) is rather low. Nevertheless, 

further support is found in the comparisons of specific 

exercise items from each questionnaire. Items 1, 2, and 3 on 

the Self-Efficacy Questionnaire refer to one's confidence 

concerning very specific levels of aerobic activity (at least 

20 minutes, 1-2 days per week, 3-4 days per week, and 5-6 

days per week respectively). Item 9 on the Adherence 

Questionnaire similarly refers to a very specific level of 

aerobic activity that was emphasized in the exercise 

prescription (exercising aerobically for 20-30 minutes at 

least 3 days per week). The highly significant correlations 

found between these items lends support to the notion of 

specificity as well as to the main question addressed in this 

study—one's level of confidence about being able to perform 

a certain behavior (aerobic exercise) does bear a 

relationship to one's actual performance of that behavior. 

The comparison of adherence levels of a group who 

received a Self-Efficacy Questionnaire and a group who did 

not receive a Self-Efficacy Questionnaire is consistent with 

findings in past research, i.e., stating efficacy judgements 

does not effect performance by creating social demand for 

consistency between stated judgements and later behavior. 
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In a study in which there are a large number of 

subjects and a large number of variables to be correlated, it 

is known that some correllations will be significant by 

chance alone. Thus, correlations in this study should be 

interpreted with caution in order to avoid making a Type I 

error. Moreover, the predictive capability of these 

correlations is limited by the fact that though they are 

significant, the correlations are rather small. 

A number of findings in this study support earlier 

findings reported in the self-efficacy literature and the 

exercise adherence/compliance literature. There is clear 

support, for instance, for the notion that prior experience 

with a given behavior is very closely related to levels of 

confidence concerning future performance of that behavior. 

In the current study, individuals who had already been 

actively involved in some form of exercise at the time of 

initial assessment tend to be efficacious about their ability 

to persist in an aerobic exercise program. Furthermore, both 

those with prior exercise experience and those with high 

exercise self-efficacy actually report greater adherence to 

an aerobic exercise regimen at three-month follow-up. Those 

without prior exercise experience tend to be poor judges of 

their actual ability to comply with an aerobic exercise 

program. It is likely that they underestimate the degree to 

which their commitment to exercise will be challenged by the 

situational constraints (schedule hassles, weather, illness, 
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family demands, etc.) and aversive factors (aches and pains, 

soreness, low endurance, etc.) that are often associated with 

maintaining a regular exercise habit. 

It is important to point out that the relationship 

between self-efficacy and exercise adherence demonstrated in 

this study is correlational and thus does not prove that 

changes in self-efficacy will effect changes in performance. 

The demonstration of a correlational relationship does 

suggest, however, that further exploration of this 

relationship may be warranted. 

The findings in this study suggest, for instance, that 

it may be possible to increase the predictive value of 

assessing self-efficacy in the clinical setting. Permitting 

the participants to experience the actual requirements of 

being in an aerobic exercise program before assessing self-

efficacy would decrease the degree of discrepancy between 

self-efficacy judgements and later behavior that is due to 

faulty knowledge. After having experience with aerobic 

exercise it can be assumed that low self-efficacy will be 

based on negative self-perceptions of actual performance 

and/or distaste for the activity based on actual experience 

with it. Similarly, high self-efficacy will be based on 

first-hand positive experience with the activity. 

Identifying levels of self-efficacy in such a way would be 

useful for then selecting the participants who will benefit 
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from a program designed to systematically enhance self-

efficacy. Specific steps for enhancing self-efficacy are 

described in detail in the literature. 

Because self-efficacy judgements prior to experience 

with the given behavior tend to be poor predictors of 

adherence, it would improve research in the future to have 

some degree of control over this "experience" variable. In 

the current study it was not possible for the researcher to 

control or monitor at what point each patient filled out 

his/her Self-Efficacy Questionnaire. Patients were given 

their questionnaire packets in the morning and were asked to 

fill them out throughout the day between appointments. This 

could make a difference if, for instance, one patient 

completed the Self-Efficacy Questionnaire first thing in the 

morning before any physical assessment had begun, another 

patient completed it after doing extremely poorly on a test 

such as the treadmill stress test, and another patient 

completed it after doing extremely well on the treadmill 

stress test. Controlling the time at which the Self-Efficacy 

Questionnaire is administered or manipulating it as an 

independent variable will thus permit more controlled 

exploration of the role of self-efficacy in exercise 

adherence/compliance. 

The subjects in the current study were in some ways 

different from the "average" population, and this will effect 

the generalizability of the findings. These subjects have 
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relatively low percent bodyfat, most were already involved in 

some form of exercise, few are smokers, and even fewer have 

cardiovascular difficulties. It would be interesting 

therefore, to compare these data with data from a less 

healthy population. A current investigation with an 

inpatient psychiatric population may shed some light on the 

question of generalizability. 

The results of this study also indicate that in the 

future it would be desirable to directly assess outcome 

expectations in addition to self-efficacy expectations. It 

was assumed that patients who go to the trouble and expense 

of full assessment at the Cooper Clinic have positive 

expectations concerning the outcome of sticking to a healthy 

exercise and diet regimen. The diet self-efficacy results in 

this study dispute that assumption, however. In this study, 

individuals with low percent bodyfat have high self-efficacy 

concerning exercise and low adherence to a healthy diet 

regimen. Conversely, individuals with higher percent bodyfat 

have lower exercise self-efficacy and higher adherence to a 

healthy diet regimen. This may be a function of the outcome 

expectations the subjects have, i.e., leaner individuals may 

hold the belief that since they exercise and they are already 

lean, they do not need to watch what they eat. The notion 

that they can "burn it off tomorrow" is popular among 
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exercise enthusiasts and this is an outcome expectation that 

influences behavior. 

An obvious limitation in the current study is the use 

of a self-report adherence measure. This was the only way to 

conduct a follow-up with the patients of the Cooper Clinic 

however, since the majority of patients live out-of-town. 

Ideally, one would like to use multiple measures of exercise 

adherence including objective measures like laboratory 

treadmill or ergometer testing at fixed workloads and 

assessment of follow-up body weight and percent bodyfat. A 

number of studies have shown, however, that the best and most 

reliable dependent measure is work-out attendance and this is 

clearly not applicable to the populatioin in the current 

study. 

Conclusion and Significance of Study 

In this study it was found that levels of overall self-

efficacy concerning health behaviors did not correlate 

significantly with levels of overall adherence to health 

behaviors. Levels of self-efficacy concerning specific 

exercise behaviors were, however, significantly correlated 

with reported levels of adherence to exercise regimens. In 

addition, exposure to a self-efficacy questionnaire did not 

have a reactive effect, i.e., levels of adherence between 

those who had made self-efficacy judgements were not 

significantly different from levels of adherence of those who 

had not made self-efficacy judgements. 
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This study does lend some support to the evergrowing 

body of evidence that cognitions are an essential factor to 

consider when exploring the complexities of human behavior. 

One's thoughts about one's own abilities and about the 

disirability of engaging in certain behaviors, regardless of 

the objective accuracy of these thoughts, play an important 

role in guiding one's behavior. It is important for a person 

to know that engaging in certain behaviors will lead to 

certain results, but it is equally important for the person to 

know (or to learn) that he/she is capable of engaging in the 

behavior. 
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Appendix A 

Health Behavior Questionnaire 

The following items pertain to general health 
recommendations. Please read each item carefully! Select 
the response from those provided below which best describes 
your current behavior, and darken the circle containing the 
corresponding number on the answer sheet. 

1. ALMOST ALWAYS (90% or more of the time) 
2. VERY FREQUENTLY (about 75% of the time) 
3. FREQUENTLY (about 50% of the time) 
4. OCCASIONALLY (about 25% of the time) 
5. ALMOST NEVER (about 10% of the time) 

1. I eat a variety of foods from each of the 
four major food groups (fruits and 
vegetables; milk group; breads and cereals; 
meat, fish, fowl or vegetable protein) on a 
daily basis. 1 2 3 4 5 

2. I eat fish, poultry or veal meat not more 
than 8-10 times per week. 1 2 3 4 5 

3. I eat beef, lamb or pork meat not more than 
4-6 times per week. 1 2 3 4 5 

4. I restrict refined sugars in my diet (pies, 
cakes, jams, candy, soft drinks, etc.) to 
no more than one per day. 1 2 3 4 5 

5. I minimize my intake of processed and fast 
foods to 2 meals per week or less. 1 2 3 4 5 

6. I include fiber daily by eating whole 
grains, raw fruits and vegetables, etc. 1 2 3 4 5 

7. I limit my intake of caffeinated beverages 
(coffee, tea, cola drinks, etc.) to 2-3 
servings per day or less. 1 2 3 4 5 

8. I minimize my sodium intake and do not add 
salt at the table. 1 2 3 4 5 

9. I exercise aerobically (75-80% of my 
maximum heart rate) for at least 20-30 
minutes, a minimum of three days per week. 1 2 3 4 5 
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10. I take adequate time to warm up before 
exercising vigorously (at least 5 
minutes). 1 2 3 4 5 

11. I take adequate time to cool down after 
exercising vigorously (at least 5 
minutes). 1 2 3 4 5 

12. I record my exercise activities and 
increase gradually to avoid injury. 1 2 3 4 5 

13. In my exercise program, distance and total 
time are more important to me than speed. 1 2 3 4 5 

14. I wear good quality footwear with adequate 
arch supoport and cushioned soles. 1 2 3 4 5 

15. I include strength training in my exercise 

program. 1 2 3 4 5 

16. I take a relaxed approach to life. 1 2 3 4 5 

17. I drink no more than seven alcoholic 

drinks per week (if at all). 1 2 3 4 5 

18. I have stopped smoking. 

Yes No Not Applicable 

19. My current weight is . 
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Appendix B 

Cooper Clinic Health Questionnaire 

These questions ask about how confident you are in your 

ability to change your health habits. Please read each of 

the questions and write by each item a number from the scale 

which best describes how confident you are that the statements 

apply to you. Be sure to answer every item in your response. 

The Scale 

Not at all Extremely 
confident confident 

The number seven represents extreme confidence on your part 

that you can perform the task described in a given question. 

As the numbers become smaller down the scale, this represents 

less and less confidence that you can perform the task in 

question. 

Please enter your name 
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Not at all 
confident 

Extremely 
conf ident 

How confident are you that you can . . 

Response 

1. exercise vigorously for at least 20 minutes for 
1-2 days per week? 

2. exercise vigorously for at least 20 minutes for 
3-4 days per week? 

3. exercise vigorously for at least 20 minutes for 
5-6 days per week? 

4. get back on schedule if you fail to exercise for 
2-5 days? 

5. get back on schedule if you fail to exercise for 
1-2 weeks? 

6. get back on schedule if you fail to exercise for 
3 weeks to a month? 

7. overcome the aches and pains of starting your 
exercise program? 

8. adhere to your exercise program for one month? 

9. adhere to your exercise program for two months? 

10. adhere to your exercise program for three months? 

11. eat a greater variety of healthful foods? 

12. eat fewer foods that are loaded with sugar? 

13. eat fewer foods that are high in fat, saturated 
fat, and cholesterol? 

14. eat more foods with adequate starch and fiber? 
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15. get back on your diet if you "go off" for 1-2 
days? 

16. get back on your diet if you "go off" for 3-4 
days? 

17. get back on your diet if you "go off" for a week? 

18. get back on your diet if you "go off" for 2 
weeks? 

19. stick with your diet no matter how long it takes 
to achieve and/or maintain ideal body weight? 

20. get an adequate amount of sleep? 

21. drink alcohol moderately and infrequently (if you 
drink at all)? 

22. stop smoking cigarettes (if you smoke)? 

23. deal more effectively with the stresses in your 
1 if e? 
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Appendix C 

Questionnaire Cover Letter 

Dear , 

As you may remember from your visit to the Cooper 
Clinic, I indicated to you that I would be contacting you in 
a few months to see how you are doing with your fitness 
program. I have enclosed a questionnaire which pertains to 
my recommendations for improving your health, and I am 
interested in your personal experience and thoughts. Through 
the cooperative efforts of the Cooper Clinic and the 
Institute for Aerobic Research, we hope to develop a better 
understanding of the effectiveness of our program in 
promoting health and health activities. 

We are looking for ways in which we may enhance our 
program's effectiveness so that we may serve you and our 
other patients better in the future. Your input will be most 
valuable to us in this effort. I have provided a self-
addressed, stamped envelope so that it will be convenient for 
you to share your ideas with us, and I look forward to 
hearing from you at your earliest possible convenience. Thank 
you, in advance, for your help. 

Sincerely, 

(signed by patient's physician) 

Enclosure 
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Appendix D 

Table 9 

Correlation Coefficients Between All Variables 

S.E. Adher Exer S.E. Exer 
Total Total Total Adher 

Total 

Diet S.E. Diet Adher 
Total Total 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Mycardial 
Infarction 

History of 
Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

1.000 -.0885 .8471*** -.1421 .8788*** -.0400 

-.0885 1.000 -.1443 .8425*** -.0155 .8679*** 

.8471*** -.1443 1.000 -.2373** .4907*** -.0449 

-.1421 .8425*** -.2373** 1.000 •.1099 .5063*** 

.8788*** -.0155 .4907*** -.0199 1.000 -.0252 

-.0400 .8679*** -.0449 .5063*** -.0252 1.000 

-.1441 -.1273 .0520 .0594 .1896* -.2512 

-.2517* -.1639 -.4552*** .1404 -.0188 -.3370** 

-.0371 -.1646 -.0648 -.0618 -.0027 -.1960* 

-.0673 -.0304 -.0247 -.1182 -.0881 .0559 

-.0710 .1512 -.0707 .1403 -.0530 .1178 

-.1109 .1070 -.0856 .0542 -.1049 .1072 

-.0540 -.0995 .0051 -.1068 .0839 -.0269 

.1430 -.2014* .2076* -.1489 .0481 -.1668* 

-.1060 .2631** -.2005* .3973*** .0063 .0832 

-.2681** .1171 -.2717** .2144** -.1956* .0249 
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Age Bodyfat Sex History History 
HBP Heart 

Trouble 

History 
Myocardial 
Infarction 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Myocardiac 
Infarction 

History of 
Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

.1441 

- .1271 

.0520 

.0594 

- .2517* 

- . 1639 

0.0371 

- .1646 

- . 0 6 7 3 

- . 0304 

.1404 - .0618 - . 1182 

- .2512** 

1.000 

.3123** 

- . 0925 

- .2220** 

- .1385 

-0517 

- .2167** 

.0312 

.1429 

- .1859* 

.1516 

.0068 

.1879 

.1586 

-.1814* 

.1611 

.0555 

.0173 

- . 0710 

.1512 

- .4552*** - .0648 - .0247 - .0707 

.1403 

.1896* - .1088 - .0027 - .0881 - . 0530 

- .3370** - .1960* .0059 .1178 

.3123** - . 0925 - .2220** - .1385 

1.000 .4284*** - .0317 .0651 

.4284*** 1.000 .0015 .0927 

- .0317 .0015 1 .000 - . 0580 

.0651 .0927 - . 0580 1.000 

-.0255 

.1716* 

.1428 

-.2576** 

•.0168 

.0276 

.0499 

.0811 

1.000 

.1080 - .0886 - . 0063 
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History Ever Smoke 
of Stroke Smoke Now 

Exercise Aerobics 
Now Program 

S.E.Total -.1109 -.0540 .1430 -.1060 -.2681** 

Adher Total .1070 -.0995 -.2014* .2631** .1171 

Exer S.E. 
Total -.0856 .0051 .2076* -.2001* -.2717*** 

Exer Adher 
Total .0542 -.1068 -.1489 .3973*** .2144** 

Diet S.E. 
Total -.1049 .0839 .0481 .0063 -.1956* 

Diet Adher 
Total -.1072 -.0269 -.1668* .0832 .0249 

Age -.0517 -.2167** .0312 .1429 -.1859* 

Bodyfat .1516 .0068 .1879 .1586 

Sex -.1814* .1611 .0555 .0173 .1080 

History of 
High Blood 
Pressure -.0255 .1716* .1428 -.2576** -.0886 

History of 
Heart Trouble -.0168 .0276 .0499 .0811 -.0063 

History of 
Myocardial 
Infarction 

History of 
Stroke 1.000 -.0913 -.0314 .0357 -.0448 

Ever Smoke -.0913 1.000 .3443*** -.1835* -.0127 

Smoke Now -.0314 .3443*** 1.000 -.2994*** -.0787 

Exercise Now .0357 -.1835* -.2994*** 1.000 .2162** 

Aerobics 
Program -.0448 -.0127 -.0787 .2162** 1.000 

*£ < .05, **p < .01, ***p < .001 
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Table 10 

Correlation Coefficients Between All Variables for the Women 

S.E. Adher Exer S.E. Exer 
Total Total Total Adher 

Total 

Diet S.E. Diet Adher 
Total Total 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Myocardial 
Infarction 

History of 
Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

1.000 -.2371 .8243*** -.2768 .6783*** -.1029 

-.2371 1.000 -.1151 .8800*** -.2651 .7229*** 

.8243*** -.1151 1.000 -.1854 .1432 

-.4161* 

.0017 

-.1053 

-.1641 

-.1584 

.2290 

-.2977 

-.2365 

.5931** 

-.2542 

-.1014 

.1637 

-.1156 

.1070 

-.4548* 

-.2318 

-.3976* 

.1347 

-.3966 

.7973*** -.1369 

.0066 

-.2768 .8800*** -.1854 1.000 -.2434 .3257 

.6780*** -.2651 .1432 -.2434 1.000 -.1885 

-.1029 .7229*** .0066 .3257 -.1885 1.000 

-.0955 -.1984 -.2214 .0721 .1204 -.4882** 

-.4415 -.3961 -.4690 -.2281 -.2002 -.4103 

-.1689 -.1619 -.1788 -.1864 -.0631 -.0036 

.0279 -.3454 .0038 .1715 

.2285 

.1022 

•.0643 

.0278 

.0334 
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Age Bodyfat Sex History 
HBP 

History 
Heart 

Trouble 

History 
Myocardial 
Infarction 

S.E. Total -.0955 -.4415 -.1689 

Adher Total -.1984 -.3961 -.1619 

Exer S.E. 
Total -.2214 -.4690 -.1788 

Exer Adher 
Total .0721 -.2281 -.1864 

Diet S.E. 
Total .1204 -.2002 -.0631 

Diet Adher 
Total -.4882** -.4103 -.0036 

Age 1.000 .6973** .1410 

Bodyfat .6973** 1.000 

Sex 1.000 

History of 
High Blood 
Pressure .1410 1.000 

History of 
Heart Trouble . . . . . . . . . . . . 1.000 . . . . 

History of 
Myocardial 
Infarction 1.000 

History of 
Stroke -.1709 -.0602 

Ever Smoke -.3134 .1869 .0860 

Smoke Now -.1120 .4565* 

Exercise Now .1782 .0492 -.2735 

Aerobics 
Program -.3795 .2753 -.1089 
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History 
of Stroke 

Ever 
Smoke 

Smoke 
Now 

Exercise 
Now 

Aerobics 
Program 

S.E. Total -.4161* .0017 -.1053 -.1641 -.1584 

Adher Total .2290 -.2977 -.2365 .5931** .0279 

Exer S.E. 
Total -.2542 -.1014 .1637 -.1156 -.3454 

Exer Adher 
Total .1070 -.4548* -.2318 .7973*** .0038 

Diet S.E. 
Total -.3976* .1347 -.3966* -.1369 .1715 

Diet Adher 
Total .2285 .1022 -.0643 .0278 .0334 

Age -.1709 .3134 -.1120 .1782 -.3795 

Bodyfat .1869 .0492 -.2753 

Sex 

History of 
High Blood 
Pressure -.0602 .0860 .4565** -.2735 -.1089 

History of 
Heart Trouble — — 

History of 
Myocardial 
Infarction 

History of 
Stroke 1.000 -.1531 -.0602 .0891 .0754 

Ever Smoke -.1531 1.000 .3932* -.5819** .2359 

Smoke Now -.0602 .3932* 1.000 -.2735 -.1089 

Exercise Now .0891 -.5819** -.2735 1.000 .1612 

Aerobics 
Program -.0754 .2359 -.1089 .1612 1.000 

*£ < .05, **£ < .01, ***£ < .001 
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Table 11 

Correlation Coefficients Between All Variables for the Men 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Myocardial 
Infarction 

History of 
Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

S.E. 
Total 

1.000 

-.0805 

Adher Exer S.E. Exer Diet S.E. Diet Adher 
Total Total Adher Total Total 

Total 

-.0805 

1.000 

.8556*** -.1284 .8963*** -.0426 

-.1643 .8420*** .0096 .8822*** 

.8556*** -.1643 1.000 -.2532** .5375*** -.0685 

-.1284 .8420*** -.2532** 1.000 .0077 .5349*** 

8963*** .0096 .5375*** .0077 1.000 -.0107 

.0426 .8822*** -.0685 .5349*** -.0107 1.000 

.1747 -.1365 .0973 .0503 .2013* -.2400** 

-.2064 .0133 -.3779** .3508** -.0379 

-.0537 -.0078 .0061 -.1040 -.0928 

-.0709 .1807 -.0707 .1610 -.0550 

.0696 -.0374 .0387 

.1751 -.1894* .2200* 

-.0984 .2121* -.2179* 

..0248 .0803 

•.1313 .0969 

.3111*** .0263 

•.2432 

.0675 

.1472 

-.2781** .1524 -.2551** .2593** -.2346 

-.0105 

-.1720 

.0995 

.0490 
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Age Bodyfat Sex History History History 
HBP Heart Myocardial 

Trouble Infarction 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Myocardial 
Infarction 

History of 

Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

.1747 -.2064 

- .1365 .0133 

.0973 -.3779** 

.0503 .3508** 

.2013* - .0379 

-.2440** - .2432 

1.000 .2969* 

.2969* 1.000 

-.2997*** - .0909 

- .1435 .0435 

•.1826 .0276 

.0626 - .0638 

.1389 .2594* 

•.1451 .1026 

1.000 

- .0537 

- .0078 

•.0709 

.1807 

.0061 - .0707 

- .1040 .1610 

- .0928 - .0550 

.0675 .1472 

-.2997*** - .1435 

- .0909 .0435 

1.000 - .0645 

- .0645 1.000 

.1927* .0142 

.0860 O0483 

-.2540** .0891 

- .0864 - .0176 

1.000 
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History Ever Smoke Exercise Aerobics 
of Stroke Smoke Now Now Program 

S.E. Total 

Adher Total 

Exer S.E. 
Total 

Exer Adher 
Total 

Diet S.E. 
Total 

Diet Adher 
Total 

Age 

Bodyfat 

Sex 

History of 
High Blood 
Pressure 

History of 
Heart Trouble 

History of 
Myocardial 
Infarction 

History of 
Stroke 

Ever Smoke 

Smoke Now 

Exercise Now 

Aerobics 
Program 

1.000 

.0696 

-.0374 

.0387 

-.0248 

.0803 

-.0105 

-.1826 

.0276 

.1927* 

.0142 

.1751 

-.1894* 

.2200* 

-.1313 

.0969 

-.1720 

.0626 

-.0638 

.0860 

.0483 

-.0984 -.2781** 

.2121 .1524 

-.2179* -.2551** 

.3111*** .2593** 

.0263 -.2346** 

.0995 .0490 

.1389 -.1451 

.2594* .1026 

.2540** -.0864 

.0891 -.0176 

1.000 

.3316*** 

-.0993 

.3316*** 

1.000 

-.3076*** 

-.0993 -.0754 

-.3076*** -.0820 

1.000 .2270* 

-.0754 -.0820 .2270* 1.000 

*p < .05, **p < .01, ***p < .001 
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