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This study was conducted to examine the sequelae of 

cardiovascular conditioning on locus of control, short-term 

mood, and psychological well-being. A pre-posttest design, 

with control group, was used to measure the effects of a one-

month program of aerobic conditioning on adult volunteers. 

This study also sought to examine ways in which fitness 

changes covaried with psychological changes, and to describe 

patterns of change taking place during aerobic conditioning. 

P&rticipants included 62 adult volunteers. A personal 

interview, a fitness activities questionnaire, and a test of 

aerobic fitness were used to determine that volunteers were 

not in better-than-average aerobic condition at pretest. 

Subjects were given the General Weil-Being Schedule, the 

Levenson Locus of Control Instrument, and the Profile of Mood 

States, and were randomly assigned to one of two conditions. 

Experimental subjects participated in aerobic conditioning at 

least three times per week for one month. Control subjects 

engaged in nonspecific "relaxation training" for the same one 

month. Subsequently, volunteers repeated the fitness test 



and the psychological instruments, and also completed the 

Holmes-Rahe Life Change Scale. 

Results showed a statistically significant (JD < .0001 ) 

difference between fitness gains enjoyed by exercisers and 

those found among nonexercisers. Exercisers showed gains on 

8 of the 17 psychological variables, significant beyond the 

.05 level, and gains in the same direction on four other 

variables that approached the same criterion. Analysis of 

Holmes-Rahe scores suggested that these differences were not 

attributable to the artifact effect of differential life 

stress. There was significant covariance between fitness 

changes and changes on 10 of the 17 psychological variables, 

when all subjects were considered by this analysis. 

A principle components factor analysis identified four 

factors which accounted for just over 75% of the total 

variance between pretest and posttest scores. These factors 

were named General Weil-Being, Effective Energy, Locus of 

Control, and Fitness. 
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AEROBIC CONDITIONING: EFFECTS ON LOCUS OF CONTROL, 

MOOD STATES, AND GENERAL WELL-BEING 

A crucial focus in psychological research and practice 

has been the identification of agents of therapeutic change 

of behavior. These have usually involved psychotherapy, 

chemotherapy, or some combination of the two (Buss, 1966). 

However, there have been fewer efforts to investigate the 

effects of physical functioning on human behavior. 

The idea of body-mind interaction has been voiced within 

psychological theory since its earliest stages. Freud (1915-

1967) suggested that mental and physical development were 

profoundly interrelated, and that even in adulthood, growth 

was influenced by the body and changes in it. The concepts 

of body and "mind" have been reunified in such areas as 

holistic medicine and behavioral medicine (Pomerleau & Brady, 

1979). 

A belief in a significant interaction between physical 

and psychological functioning was inherent in such models as 

Carkhuff's (1971) Human Resource Development Model, which 

suggested that changes in either area could produce change in 

the other. Carkhuff (1974.) further suggested that improved 

client fitness was related to improved outcomes in the form 

of behavioral problems and recidivism among delinquents. He 

hypothesized that in order to understand and change one's 



feelings and behaviors in a counseling situation, one first 

required a source of stamina. He concluded that a fitness 

program was an excellent source of such energy, and was thus 

a valuable adjunct to gain in therapy. This was supported by 

Summers and Wolstat (1980) in an explicitly holistic model in 

which body-mind interaction dictated that change in any part 

of the system would affect the other parts. Within the past 

two decades, researchers have sought to validate the basic 

idea that better physical functioning could lead to improved 

psychological functioning. This research has found exercise 

to be valuable as a psychiatric adjunct, and in some cases as 

a primary intervention (Kostrubala, 1984.). 

Extensive research has yielded reports that exercise 

might produce in many subjects a variety of physiological 

benefits. These have included more efficient cardiovascular 

and pulmonary performance, improved strength and stamina, 

exchange of fat for lean muscle, and beneficial changes in 

body chemistry. These were believed (Cooper, 1968) to reduce 

susceptibility to many conditions, including hypertension, 

heart disease, "Type A" characteristics, and many others. 

These changes have been summarized by Cooper (1968), who 

hypothesized that the change accruing to exercisers was from 

a state of passive fitness to one of active or endurance 

fitness. The former was defined as a state in which one 

suffered no real physical ailments, but was doing nothing to 

prevent their onset. Susceptibility to these pathological 



conditions was left to the vagaries of genetic endowment and 

exposures to medical and other stressors. The latter state 

emphasized the participation of the person in taking active 

responsibility for his or her own condition, and for actively 

taking steps to reduce the likelihood of disease onset. 

Cooper concluded that to start a program of physical fitness 

was to begin to move to that latter state. 

The literature regarding the physiological benefits of 

chronic exercise has also reported, if only anecdotally, that 

these medical alterations also seemed to improve the quality 

of life for chronic exercisers. Such observations have lent 

support to the central premises of holistic approaches to 

health, and most of all to the core idea of body—mind unity. 

Many types of gains have been reported within the literature. 

It is thus reasonable to examine several hypotheses which 

have been brought forward as at least partial explanations. 

The less physically demanding life styles of most people 

in the twentieth century has corresponded to the rampant 

spread of diseases attributable in part to a sedentary life 

style. This was consistent with the suggestion of Henderson 

(1976) that decreases in physical functioning were probably 

due as much or more to atrophy resulting from a sedentary 

life style, than to the supposedly normal deterioration of 

the aging process. As a result, exercise has become much 

more common in recent years. Research into the gains arising 

from exercise has emerged from many sources. It is thus 
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important to examine this body of recent research. This area 

has been examined in several recent reviews, such as those of 

Folkins and Sime (1981), Weinstein and Myers (1983), and 

Sachs and Buff one (1984.). 

One theory has noted the interrelatedness of physical 

and psychological events. The central premise was that 

physiology was substantially changed during exercise, and 

that this in turn had an effect on behavior through central 

nervous system changes. This crucial change has variously 

been supposed to be in the form of improved cerebral oxygena-

tion (Kostrubala, 1977), increased catecholamine production 

(Howley, 1976) or even in the heightened production of the 

beta-endorphins, morphine-like substances synthesized in the 

brain (Stein 6 Belluzzi, 1978). 

One psychological model has proposed that exercise was a 

form of active meditation (Kostrubala, 1977). It was sug-

gested that exercise had many of the same psychological 

sequelae as those which occurred in traditional meditation. 

A second psychological theory (Collingwood & Willett, 

1971) proposed that changes in health and appearance during 

exercise could produce changes in body image, self-esteem, 

and self-acceptance, which might generalize to other areas. 

These authors further suggested that exercise could become a 

positive force by supplanting negative habits and defenses. 

Psychoanalytic theorists have also contributed to an 

understanding of the interrelatedness of the psychological 
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and physiological spheres. Fisher and Cleveland (1968) pro-

posed that control over physical functions was needed for 

adequate ego control, and that good feelings about one's body 

necessarily preceeded good ego awareness. 

In another psychological hypothesis on the effectiveness 

of exercise in changing psychological states, Solomon and 

Bumpus (1978) proposed that increased physical efficiency 

which resulted from exercise produced, as a significant side 

effect, an increased sense of mastery. They speculated that 

during exercise programs, people learned that they could 

control their behaviors, and could thus control many adverse 

psychological conditions. The idea of increased mastery as 

an explanation for psychological gains accruing to exercisers 

was one of several conclusions of Greist, Klein, Eischens, 

Faris, Gurman, and Morgan (1981). They speculated that those 

who succeeded in becoming independent runners correctly saw 

themselves as having mastered a difficult skill, and that 

such a sense of mastery would generalize to other life areas. 

This was consistent with Leer's (1980) speculation that 

physical activity could "reawaken people's fundamental 

mastery over themselves and their environment" (p. 20). 

This idea supported that of Zeiss, Lewisohn, and Munoz 

(1979), who suggested that the effective treatment of nega-

tive affective states depended on four key elements, all of 

which were found in exercise regimens. They were (a) 

structure which led to belief in personal control of events, 



(b) training in skills which made persons feel more effective 

in handling daily activities, (c) emphasis on the use of 

these skills outside the therapy situation, and (d) 

encouragement to attribute gains to the patient rather than 

the therapist. 

The so-called "training effect" resulting from exercise 

has been well documented by Cooper (1968, 1970). The main 

components, he reported, included increased efficiency of the 

heart and lungs; increased size and number of blood vessels; 

increased total blood volume for improved oxygen delivery; 

improved tone of the muscles and blood vessels, with the 

frequent collateral effect of reduced blood pressure; reduc-

tion of percent body fat and increase in lean muscle mass; 

and increased maximal oxygen consumption resulting from 

increased means of delivery. The overall training effect 

represented a significant deterrent to physical illness. 

The therapeutic effect of exercise was demonstrated by 

Eckstein (1957). In this landmark study, the coronary arter-

ies of 100 dogs were surgically narrowed, reducing critical 

blood flow to the heart. Half of the dogs remained inactive, 

while half engaged in running several times daily on a tread-

mill. Reexamination showed that the dogs which exercised had 

developed secondary vascular pathways to the heart, which 

circumvented the narrowed vessels. Eckstein concluded that 

regular, judicious exercise could reverse the major symptoms 

of coronary heart disease. 
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In the area of human research, Wilmore (1977) tested 55 

adult men before and after a 10-week running program. Sub-

jects in this instance showed significantly increased maximum 

oxygen consumption, as well as marked decreases in resting 

pulse and blood pressure. These findings confirmed those of 

Nixon and Carruthers (1976) and Kasch (1976). 

Fenton (1979) offered a summary of the main physiolo-

gical changes occurring during the aerobic training process. 

It appeared that the cells of trained muscles could extract 

oxygen from circulatory blood more completely, so that a 

smaller volume of blood flow was required for normal work. 

At submaximal work levels, a given task could be accomplished 

with a lower pulse. Previously sedentary subjects showed a 

noticeable change in biochemistry, and perceived improvement 

in global health, within an 8-week long course of training. 

Specific alterations of body chemistry have been noted 

to be among the results of exercise regimens. Both aerobic 

exercise (Christensen, Galbo, Hesse, Richter, & Trap-Jensen, 

1979) and anaerobic exercise (Dimsdale & Moss, 1980) have 

been shown to increase serum levels of both epinephrine and 

norepinephrine. In a study of nonhuman subjects (Brown, 

Payne, Kim, Moore, Krebs, & Martin, 1979), norepinephrine and 

serotonin levels were found to be increased in the cerebellum 

and midbrain of trained animals. These authors attributed 

these changes to alterations in cardiovascular functioning 

and percent body fat, two of the specific changes noted above 



8 

to be common sequelae of cardiovascular conditioning. 

Xt has been suggested that biochemical anomalies might 

underlie both global behavioral disruption (Howley, 1976) and 

affective disorders in particular (Goodwin & Bunney, 1973). 

Evidence for such hypotheses was largely inferential, stem-

ming from alterations in peripheral metabolites of the CNS 

monoamines in samples with diagnosed psychiatric disorders. 

Based on these findings, it has become possible to infer a 

more global central regulatory process hypothesis. In sup-

port of such a theory, Ransford (1982) suggested that it was 

specifically these alterations which occurred in central 

amine activity during exercise, which were crucial to its 

effect in altering behavior, particularly affective behavior. 

This hypothesis was substantiated by evidence that chemical 

changes occurred in the brains of both human and nonhuman 

subjects following onset of an exercise regimen. Some of the 

changes described have been in increased production of growth 

hormone and prolactin (Noel, Sak, Stone, & Frantz, 1972) and 

higher plasma levels of beta-endorphins (Colt, Wardlaw, & 

Frantz, 1981) in humans following exercise. 

The importance of depression as a psychiatric disorder 

is enormous. Several studies (Hagnell, 1966; Lehman, 1971) 

have suggested that from 10 to 30% of adults will experience 

a clinical depression at some time. This places depression 

among the nation's most pandemic health disorders (U.S. 

President's Commission on Mental Health, 1978). 



Depression is characterized by psychomotor retardation, 

sadness, malaise, lethargy, and loss of interest in usual 

activities, among other major symptoms. It seems to be the 

opposite of the sense of well-being often attributed to or 

claimed by physically fit persons. It is thus reasonable to 

intuit an inverse link between fitness and depression. As 

such, more scientific inquiry has dealt with the effect of 

exercise on depression than on any other psychological area. 

A substantial body of preexperimental data (Lilliefors, 

1978; Morgan & Pollock, 1977; Tharp & Schlegelmilch, 1977) 

has suggested that regular exercisers enjoy greater freedom 

from depression than do nonexercisers. Although these preex-

perimental data were informative, they left unanswered the 

explanatory possibility that less depressed persons were 

simply more apt to engage in physical activities than more 

depressed persons. They also did not address the more criti-

cal empirical question of whether exercise programs could be 

useful in altering depressed states. 

This issue has also been addressed frequently. Brunner 

(1969) and Morgan, Roberts, and Brand (1970) noted lowered 

depression scores as measured by the Zung Depression Scale 

(Zung, 1965) among subjects after brief exercise interven-

tions. This was consistent with the findings of Greist, 

Klein, Eischens, and Faris (1978). In a study of subjects 

who exercised as part of their rehabilitation from myocardial 

infarctions, Naughton, Bruhn, and Lategola (1968) found that 
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those who exercised showed lower pulse rate, greater capacity 

for physical work, and greater improvement on both depression 

and hypochondriasis. Dasch (1976) studied the effects of 

moderate physical exercise on depression, and found that 

activity yielded short-term gains. 

Greist (1978) contrasted the relative effectiveness of 

running and individual psychotherapy among 28 depressed 

adults. After treatment, six of the eight running subjects 

were noted to be recovered from depression, an improvement 

rate which compared favorably with that found in the psycho-

therapy groups. Similar reports of the effects of running on 

depression have been presented by Blue (1979) and Folkins 

(1976). In one of the larger such studies (Brown, Ramirez, & 

Taub, 1978) the authors found gains in Zung depression scores 

among students assigned to aerobic exercise groups, with most 

improvement noted among runners. 

Most of the literature concerning this area has found 

running very effective in reducing depression. Greist, 

Klein, Eischens, Faris, Gurman, and Morgan (1979) reported 

that running in particular shared several features with more 

traditional medical interventions. Specifically, it appeared 

to be useful for some cases of mild to moderate depression. 

Relatively little attention has been given to its potential 

utility in treating major depression. 

Anxiety is anticipatory fear accompanied by physiologic 

signs such as increased muscle tension, pulse, or breathing. 
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Since these manifestations of sympathetic arousal tend to 

occur in the absence of appropriate stimuli, they represent 

an output of emotional and physical energy without consequent 

gain. As a result, anxiety would appear to be inimical to 

good physical and emotional well-being. 

A substantial body of data has suggested a significant 

correlation between physical fitness and levels of tension 

and anxiety. DeVries (1967) noted a 25% decrease in tension, 

as defined by electromyographic activity, in a group of 11 

middle-aged men who engaged in running and weight training. 

This author later reported (DeVries 6 Adams, 1972) that 

exercise had a greater effect on resting musculature than 

meprobamate, without the unpleasant side effects of this 

drug. Folkins (1976) reported significant decreases in both 

anxiety and depression among subjects who exercised three 

times a week for 12 weeks. Morgan (1973) reported lower 

state anxiety among his subjects who engaged in moderate or 

heavy exercise, but not among light exercisers. This finding 

was supported by Morgan and Horstman (1976), whose subjects 

showed less state anxiety after heavy or moderate exercise, 

but not following light exercise. 

Despite these hopeful findings, the value of running in 

the treatment of anxiety has not been so clearly established 

as in the case of depression. Some research (Fink, Taylor, & 

Volanka, 1969; Pitts & McClure, 1967) has suggested that 

lactic acid, a known byproduct of strenuous muscle activity, 
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could actually induce states of anxiety and irritability. 

This would of course contraindicate many exercise regimens. 

Further, Sime (1977) reported that state anxiety was not 

significantly changed following a mild walking regimen. 

One conceptual link between fitness and anxiety was sug-

gested in the report by Chapman and Mitchell (1965) that 

physically fit persons tended to respond to anxiety with 

greater cardiac stroke volume, rather than increased heart 

rate. This was considered a more efficient physiological 

response associated with fewer anxiety cues. This conceptual 

link found further support in the results of Driscoll (1976), 

who found that fitness training reduced anxiety onset in the 

face of major events. In counteracting the physiological 

correlates of anxiety, strenuous work could provide a feed-

back mechanism by which one may perceive him- or herself as 

less anxious. Exertion thus seemed to increase relaxation 

and inhibit state anxiety. It has become clear in any event 

that the current body of literature in this area has not yet 

yielded conclusive results. This seems especially true in 

regard to long-term effects of exercise on ongoing anxiety. 

In the area of cognitive abilities, Ray (194-0) and Weber 

(1953) found positive correlations between fitness and grade 

averages. Other work has noted that physical conditioning 

was followed by gains in attention (Davey, 1973), by less 

mental decrement and higher fluid intelligence scores (Powell 

& Pohndorf, 1971), and by improved memory (Powell, 1972). 
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Vivian and Guthrie (1972) noted gains in both aerobic 

fitness and in self-esteem among a sample of alcoholics who 

ran one mile a day for 20 days. A review by Layman (1974.) 

noted four of seven studies involving tests of self-concept 

before and after a physical development program reported 

positive results. 

Although the Sixteen Personality Factor Questionnaire 

(16PF) (Cattell, 1972) has been used in a many such studies, 

results have been less conclusive than in those examining 

depression. Dienstbier (1984) suggested the likelihood that 

design flaws in reviewed studies, rather than inherent lack 

of significant change, lay behind the nonsignificant results 

in many reports. In one case in which such design flaws were 

largely avoided, Hammer and Wilmore (1973) correlated changes 

in aerobic capacity with changes in dimensions measuring 

trust-suspicion and shrewdness-sophistication. Similarly, 

Jasnoski and Holmes (1981) found that improved aerobic capa-

city was correlated with becoming more self-assured, more 

liberal, and less tense. Buccola and Stone (1975) found that 

<3o§§3.n-§ group became more self—sufficient and less 

surgent. In one of the few long-term 16PF studies, Jones and 

Weinhouse (1979) conducted a one-year running program and 

reported that their subjects became more relaxed, less 

surgent, and more intellectually oriented. 

In a study using the Eysenck Personality Inventory 

(Eysenck & Eysenck, 1968), Young and Ismail (1976) concluded 
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that high-fitness groups were more relaxed, intellectually 

inclined, emotionally stable, composed, self-confident, and 

easy-going. In a preexperimental work using that instrument, 

Burgess and Pargman (1977) found that regular exercisers 

scored much higher on thrill- or adventure-seeking scales, 

and lower on neuroticism, compared to the nonexercisers. 

Early preexperimental reports suggested that fitness 

scores were better among a normal comparison group than among 

psychiatric patients (McFarland & Huddleson, 1958), and that 

more severe mental illnesses were positively correlated with 

lower strength and endurance (Rosenberg & Rice, 196-4). 

Exercise programs have also been linked to gains in 

emotional stability, imaginativeness, freedom from guilt, and 

self-sufficiency (Ismail & Tractman, 1973), and to gains in 

measures of self-esteem and satisfaction (White, 1973). This 

was also true of Type A behavior in the exercise subjects of 

Blumenthal, Sanders, Williams, and Wallace (1980). These 

data further suggested that the therapeutic change was not an 

artifact of regression of more extreme scores toward the 

mean. Zentner (1982) was able to support much of the above 

by demonstrating that his subjects showed improvement in 

levels of tension, depression, anger, fatigue, and confusion 

as well as higher scores on the Extroversion scale of the 

Eysenck Personality Inventory. Further, this author was able 

to conclude that pretesting was not a confabulating factor in 

these results. 
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Collingwood's (1972) subjects showed increased physical 

fitness, as well as improved body image, more positive inter-

personal behaviors and greater self-acceptance following 

exercise. A control group which received problem-solving 

skills training, but not the physical conditioning, scored 

significantly less well on these instruments. These findings 

lent support to Carkhuff's (1971) hypothesis that gains in 

fitness would covary with gains in the areas of behavior, 

interpersonal relations, and problem—solving. 

The internal-external locus of control construct derived 

from the social learning theory of Julian Rotter. Central to 

that theory was the concept of freedom of movement, which 

Rotter defined as the expectancy of obtaining positive satis-

factions as a result of one's behaviors. In this schema the 

term "high freedom of movement implies expectancy of success 

for many different behaviors in different situations; low 

freedom of movement implies the opposite" (Rotter, 1954, p. 

194-) . Drawing on these concepts, Rotter (1966) described the 

construct of locus of control as a means of identifying ways 

in which persons perceived controlling forces in their lives. 

People who believed that they largely held control over their 

destinies were called Internals. Those who attributed this 

control to forces outside themselves, such as luck or power-

ful other persons, were known as Externals. 

Locus of control has been linked to behavior problems, 

physical and emotional disorders, job-related attitudes and 
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behaviors, and interpersonal relationships (MacDonald, 1972). 

An early review (Joe, 1971) noted findings in the literature 

describing Externals as being more anxious, more dogmatic, 

less trusting, and more suspicious than their Internal coun-

terparts, as well as generally lacking in self-confidence and 

insight. Hersch and Scheibe (1967) have reported that this 

variable was correlated with measures of higher striving and 

achievement, greater independence, and greater effectiveness 

and power. These findings were confirmed in the later review 

by Strickland (1978), who also reported that Internals were 

likelier to be content with life situations, while patholo-

gical difficulties were linked to external expectancies. A 

review by Archer (1979) reported a reliable relationship 

between locus of control and anxiety, with Internals less 

prone to debilitating anxiety. Heaton and Duerfeldt (1973) 

suggested that there was a link between internal expectancies 

and greater self-esteem. Locus of control has been linked to 

such health-related behaviors as smoking, birth control, 

weight loss, and medical compliance (Wallston & Wallston, 

1978). Internals have been shown to take more exercise, and 

obtain better fitness scores, than Externals (Soenstroem & 

Walker, 1973). 

Since Rotter's early work, there has been much evidence 

that locus of control was not a simple bipolar variable as 

Rotter hypothesized. Rather, Lao (1970) and others found it 

more useful to distinguish at least two factors within the 
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external construct. In order to make this distinction empir-

ically , Levenson (1972) revised Rotter's I—E scale to include 

Internality Scale and two new scales. These new scales 

distinguished Externals who believed in an ordered world 

controlled by powerful other persons, from those who believed 

in a world lacking that order, and in which contingencies 

were largely controlled by random factors. These scales were 

called Powerful Others (P) and Chance (C), respectively. It 

was thus established that there were at least two distinct 

subtypes of externality. 

Early support for this conceptualization was provided by 

Kleiber, Veldman, and Menaker (1973). These investigators 

administered Rotter's 23 forced choice items as 46 Likert 

scale items. Factor analysis of the results produced three 

factors: (a) disbelief in chance, (b) system modifiability, 

and (c) responsibility of the individual for failure. These 

were noted to be very similar to Levenson's C, P, and I 

scales, respectively. Levenson (1981) noted that the I, P, 

and C scales were different from the relatively simplistic 

Rotter I-E formulation in several essential ways. First, 

these scales were presented as Likert Scales rather than in a 

forced-choice format, a change which has produced greater 

independence among the scales than was noted between Rotter's 

I and E scales. Second, these items were stated in more 

personal terms, so that the subject was more likely to 

indicate a personal belief regarding control, rather than 
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what he or she might believe to be the case for "people in 

general." Third, these items contained no wording which 

might indicate system modifiability, a factor noted by Gurin, 

Gurin, Lao, and Beattie (1969) to be a contaminating factor 

in Rotter's I-E scale. Finally, unlike the Rotter scale, 

Levenson found that correlations between I, P, and C scale 

items and the Marlow-Crowne Social Desirability Scale (Crowne 

& Marlow, 1964.) were nonsignificant. 

It is germane to note that individuals do not seem to 

have a single type of expectancy; rather, expectancies vary 

across situations and across categories of situations. It is 

also well to note the caveat of Lefcourt (1982, p. 14.8), who 

s eager to "dispel [the] perception of locus of control as 

trait, or worse, a typology with all the connotations of 

fixedness that those terms imply." Several ways have been 

identified as capable of inducing change in locus of control. 

Changes in locus of control have been linked to changes in 

both chronological and mental age (Penk, 1969), and crisis 

resolution (Smith, 1970). Changes toward internality have 

been linked to quasi—group therapy which emphasized personal 

freedom and responsibility (Foulds, 1971) and "behavioral 

action-oriented therapy" (Dua, 1970). Comparable gains have 

been noted in studies where the means of change was personal 

counseling training for nurses (Martin & Shepel, 1974) and 

contingent reinforcement in a structured camp for deprived 

inner-city adolescents (Nowicki & Barnes, 1973). 

wa 

a 
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It has been possible to identify a correlation between 

the psychological and physiological gains enjoyed during a 

regimen of physical fitness. It was possible in particular 

to correlate those psychological gains with the degree of 

personal mastery the exerciser enjoyed. This relationship 

was examined by Koocher (1971), using a sample of children. 

Campers who learned to swim showed significant reduction in 

the discrepancy between ideal self and perceived self, and 

thus enjoyed improved self-concept. These gains were not 

found among those who already knew how to swim, or among 

those who did not learn to swim during that period. Koocher 

attributed these gains to the recent mastery of a difficult 

skill. 

One experimental effort which directly explored the 

effects of physical training on the locus of control variable 

was presented by Jeffers (1977). He contrasted changes among 

200 college students enrolled in an aerobic activity class to 

those experienced by a control class in fitness and health 

education, which did not involve aerobic activity. Following 

a 12—week experimental period, the exercise group was noted 

to differ significantly from the nonexercise control group on 

internal locus of control as measured by the Rotter instru-

ment. This study suffered from failure to correlate changes 

in levels of conditioning with changes in psychological 

functioning, and suffered lowered generalizability due to the 

choice of subjects. 
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The current study was designed to investigate some of 

the sequelae of aerobic conditioning on general psychological 

well-being, locus of control, and mood states in a sample of 

previously inactive adults. Issues to be addressed included 

the question of whether training would produce greater gains 

in fitness than nontraining, whether training would produce 

greater personality change than nontraining, and whether 

changes in these two areas would covary. 

The following hypotheses were tested: 

(1) Improvement in cardiovascular fitness will be 

significantly greater among subjects who voluntarily take 

part in a program of aerobic conditioning, than among a group 

of volunteers who remain inactive for the same period. 

(2) Changes in scores on the Profile of Mood States, 

the General Well-Being Schedule, and the Levenson Locus of 

Control Scale will be significantly different for subjects 

undergoing aerobic conditioning, from the changes experienced 

by control group subjects who remain sedentary during the 

same period. 

(3) Measured changes in cardiovascular fitness will 

correlate with changes in scores from the GWB, the POMS, and 

the LOC in a positive manner. 
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Method 

Sub.j ects 

Subjects were 22 male and 4-0 female adults who responded 

to public advertising and volunteered for participation in a 

health-related research project in exchange for the use of 

the facilities of a privately-owned, for-profit health and 

fitness club in the greater Cleveland, Ohio area. Subjects 

ranged in age from 18 to 58, with a mean age of 31.9 years. 

Subjects were told of the experimental nature of this 

research, and of the fact that they were to be randomly 

assigned to an exercise group or a relaxation training group 

for the period under investigation. Subjects who agreed to 

these expectations filled out brief questionnaires including 

demographic information and a summary of recent exercise 

activities. A facsimile of this questionnaire is included in 

Appendix A. Volunteers were excluded from participation if 

they admitted any medical pathology which would make moderate 

exercise inadvisable. They were also excluded if either 

their exercise histories or initial physiological testing 

(described below) determined that they were in better-than-

average cardiovascular condition, compared to others of the 

same age group and sex, based on available norms. 

Instruments 

The Profile of Mood States (POMS; McNair, Lorr, & Drop-

pieman, 1971) is an adjective rating form designed to measure 

mood states of intermediate duration. The POMS contains 65 
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adjectives describing mood, to be self-rated by the examinee 

on a 5-point, Likert-type scale from "extremely" to "not at 

all." Factor analysis of the standardization sample yielded 

factors describing six dimensions of mood, including tension-

anxiety, depression-dejection, anger-hostility, confusion-

bewilderment, vigor-activity, and fatigue-inertia. 

The POMS has been described as testing more momentary 

mood states, those that are more responsive to changes in the 

environment. As such the POMS has been used mainly to detect 

changes in mood which follow relatively brief interventions 

such as relaxation training, exercise, or stress management. 

The POMS has been used with success in studies of exercise 

training of moderate duration (Blumenthal, Williams, Needels, 

& Wallace, 1982). In this 12—week study, a group of aerobic 

exercisers showed gains on four of the six affective scales 

measured by this instrument. Thus the empirical utility of 

the POMS was demonstrated for studies of moderate duration. 

Validation studies have shown good internal consistency, 

and test-retest reliability reports have ranged from r = .6$ 

to r = .74. (Peterson & Headen, 1984). These authors consid-

ered this level of reliability lower than expected for a 

stable personality trait, yet appropriate and acceptable for 

an instrument assessing emotional states which are somewhat 

more transient and sensitive to environmental changes. The 

POMS seemed to be a convenient and quick way to measure mood 

in varied populations participating in brief therapeutic 
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interventions, because of its sensitivity to change in moods 

that are often the targets of training in such interventions. 

A facsimile of this instrument is located in Appendix B. 

The General Weil-Being Schedule (GWB; National Center 

for Health Statistics, 1973) was designed to assess self-

representations of subjective well-being and distress. It 

contains six subscales and a global scale made up of the sums 

of scores on the six subscales. Subscales measure relaxed 

versus tense-anxious mood, depressed versus cheerful mood, 

satisfying or interesting personal life, health worry, energy 

level, and emotional-behavioral control. It has been used 

successfully in several larger studies and is considered 

fairly sensitive to global changes taking place over a rather 

short-term period of study. One recent example of its use 

was a pilot study by the Institute for Aerobic Research 

(1984.) . In a "Wellness Program" involving City of Dallas 

employees, some 200 subjects who were given aerobic fitness 

training and dietary and life-style education enjoyed gains 

in all six of the subscale areas, as well as in the overall 

well-being scale (JD < .001 in all cases). These gains were 

not enjoyed by a control group of employees who did not 

receive similar training and education. These successes were 

replicated in a year-long Wellness Program (Institute for 

Aerobics Research, 1986), involving a larger sample and 

longer period of intervention. The GWB, in the truncated 

version used in the current study, contains 18 items. The 
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first K items contain six response options, and the final 

four items are 0-10 rating bars. The GWB is scored in a 

positive direction, in that higher scores reflect greater 

well-being. Concurrent validation done by the National 

Center for Health Statistics (1977) found the GWB to be as 

good as or better than several more familiar instruments for 

assessing depression, anxiety, and other states of distress, 

an absence of which defined well-being. Test-retest reli-

ability at 3 months was determined to be .851, indicating 

adequate consistency across time. The overall conclusion was 

that the GWB demonstrated significant ability to measure 

general well-being, inasmuch as this phenomenon can be mea-

sured by an absence of distress. A copy of this instrument 

is located in Appendix C. 

The Levenson Locus of Control Scale (LOC; Levenson, 

1972) was originally designed to assess discrepancies, noted 

above, in the External dimension of the Rotter I-E scale, and 

has been used to assess the construct of locus of control of 

reinforcement. The instrument contains 24 items, eight each 

serving to measure the I, P, and C dimensions previously dis-

cussed. Responses are in Likert fashion, ranging from -3 

(strongly disagree) to +3 (strongly agree), a format which 

enjoys empirical advantages over the forced-choice format of 

the Rotter instrument. Scoring requires the addition of a 

constant 24 to all scales, resulting in a range on each scale 

of 0—48. High scores reflect higher belief in a particular 
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form of response contingency; low scores reflect the absence 

of such a belief, but do not necessarily indicate positive 

belief on any other scale (Levenson, 1981, p. 18). Kuder-

Richardson reliabilities for the I, P, and C scales have been 

estimated at from .51 to .67, .72 to .82, and .73 to .79, 

respectively. Test-retest and split-half reliabilities also 

ranged from .62 to .91. These moderate to high estimates of 

internal consistency were considered quite adequate, given 

that items sample a range of situations. The P and G scales 

correlated moderately with each other (r = -59, £ < .01), and 

negatively with the I scale (r = -.14, --17, nonsignificant). 

Validity of the three scales has been shown mainly through 

convergent and discriminant methods designed to show signifi-

cant low-order correlations with other locus of control 

measures (Levenson, 1981). A facsimile of this instrument 

may be found in Appendix D. 

The Holmes-Rahe Life Change Scale (Holmes and Rahe, 

1967) was designed to provide normative data on the types of 

life events which act as either positive or negative sources 

of stress. The final scale gave a value of 100 change units 

to the death of a spouse, and much lower values to such 

events as a vacation or minor illness. The authors claimed 

that larger accumulations of these change events resulted in 

stress levels increasingly difficult to withstand, without 

succumbing to physical or emotional distress. They concluded 

that the presence or absence of such events could contribute 
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substantially to the onset of or relative freedom from unfor-

tunate changes in physical or mental status. A facsimile of 

this scale appears in Appendix E. 

Cardiovascular endurance was the physiological measure 

of choice for the current study. This variable has been 

considered the best measure of overall fitness (American 

College of Sports Medicine, 1980). Although this variable 

may perhaps best be tested in maximal fashion and by the 

precise volumes of expired gases, several computerized, sub-

maximal tests have been devised to measure cardiovascular 

fitness with adequate accuracy. The instrument of choice for 

the current study was the Fitness Test mode of the Bally 

Lifecycle 9000. In this submaximal work capacity test, 

subjects pedalled a bicycle ergometer against measured 

resistance, and heart rate was measured during the final 30 

seconds of a standard 5-minute work period. Heart rate, body 

mass, and age were computer-analyzed in order to measure 

subjects' response to a standard work load. Results measured 

ability to tolerate cardiovascular work at a level well above 

the subject's resting heart and breathing rates. Ease or 

difficulty of accomplishing a known amount of aerobic work 

reflected better or poorer aerobic condition. 

The Bally Lifecycle 9000 did not measure maximum oxygen 

uptake, but rather yielded a simplified Fitness Test score. 

These scores varied according to the same paradigm as the one 

noted in other tests of cardiovascular fitness, in that 
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higher scores reflected better cardiovascular fitness, and 

improvement or deterioration of scores across time correlated 

with the effects of training or periods of no training. 

Reliability was ensured by following guidelines recommended 

in The Complete Lifecycle Operation Manual (Bally Fitness 

Products Corporation, 1987). This included standardizing (a) 

the amount of sleep the previous night; (b) the time of day 

of the test; (c) the time since the last meal; (d) the time 

since the last use of caffine, alcohol, or nicotine; and (e) 

the time since last exercise. 

Procedures 

Subjects who agreed to the above conditions and who were 

not disqualified by medical pathology or by recent exercise 

history signed an informed consent form designed to inform 

them of the experimental nature of this study, the expected 

sequence of events during their participation, and the expec-

tations incumbent upon them during their participation. A 

facsimile of this document is located in Appendix F. They 

signed a second informed consent form which alerted them to 

the potential dangers involved in such participation, and by 

which they acknowledged personal responsibility for those 

dangers. A copy of this waiver is found in Appendix G. 

Subjects were then tested to measure cardiovascular fitness. 

Fitness testing was performed on the Bally Lifecycle 9000 

ergometer, as described above. Physiological testing was 

accomplished under the direction of an employee of the health 
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facility, whose training included a master's degree in exer-

cise physiology. After physiological testing, subjects were 

excluded from further participation in the study if their 

fitness test scores were high enough that they qualified for 

any of the four ranges of fitness above the average range, 

according to normative data provided by the Bally Fitness 

Products Corporation (1987). 

Those who were not disqualified on that basis answered 

the Profile of Mood States, the General Well—being Schedule, 

and the Levenson Locus of Control instrument. Having thus 

completed pretesting, subjects were randomly assigned either 

to the exercise (experimental) group or to the "relaxation 

training" (control) group. 

Subjects in the experimental condition were given indi-

vidually prescribed exercise regimens based on their initial 

levels of fitness and preferred modes of aerobic exercise. 

A H programs involved mainly aerobic work activities, which 

included running or jogging, swimming, stationary cycling, 

aerobic dance, or sports such as racquetball. Prescription 

and management of exercise regimens were accomplished by 

professional staff members of the facility, all of whom had 

been trained in this area under the direction of an exercise 

physiologist. Subjects agreed to follow this regimen by 

exercising at least three times weekly, and to keep a brief 

record of all exercise activities during that time, in terms 

of frequency, type, and duration of activity. 
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Subjects in the control condition were told that they 

would be participating in an investigation of the effects of 

relaxation training on physical and psychological well-being. 

These subjects received nonspecific instructions to remove 

themselves from noise and other stressors, and enjoy a "quiet 

time" in which they were not to think about stressful events 

in their lives. They agreed to participate in this way for 

15 to 20 minutes, three times per week, for the same month, 

and to keep a brief record of participation in this activity. 

At the end of a month, all subjects returned for retest-

ing on the POMS, the GWB, the LOC, and the fitness test. 

Additionally, as a posttest measure, all subjects filled out 

the Holmes-Rahe Life Change Scale, and were instructed to 

answer in terms of life change events taking place during the 

previous six months. 

The equivalency of groups was examined by means of t 

tests, comparing all demographic and pretest variables for 

experimental group members to the same variables for control 

group members. Additionally, a final _t test was used to 

compare scores achieved by the two groups on the Holmes-Rahe 

test, to investigate the possibility that differential life 

stresses contributed to any changes noted in the experimen-

tal variables. It was understood that, if a significant 

difference were noted between the groups on this variable, 

then the ensuing analysis of variance would partial out 

variance attributable to this extraneous variable. 
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The method of analysis for Hypothesis 1 and Hypothesis 2 

was a repeated-measures analysis of variance, in which the 

between-group factor was the experimental condition (experi-

mental or control), and in which the within-group (repeated) 

measure was the percentage of change between pretest and 

posttest scores on the several measures. 

Hypothesis 3 predicted that there would be a significant 

correlation between changes experienced in aerobic fitness 

and changes noted in the psychological variables under inves-

tigation. This hypothesis was examined by computing the 

correlations between the change scores on the psychological 

variables with those noted on the Fitness Test. It was 

decided that if any number of these produced significance 

levels of .05 or smaller, then these relationships were to be 

examined by means of principle components factor analysis in 

an attempt to summarize common elements in the relationships. 
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Results 

Subjects were evenly divided, 31 each completing the 

requirements of the exercise and control conditions. The 

age, race, sex, and educational level of each subject were 

recorded. Demographic information and pretest data were 

analyzed by _t tests to ensure that the groups were comparable 

on these variables at pretest, in keeping with the assump-

tions of analysis of variance. Results of these comparisons 

of groups are found in Table 1. 

Comparison of relevant variables at pretest indicated 

equivalency of groups, such that this assumption of analysis 

of variance was not violated. The two groups were not sig-

nificantly different in any of the demographic variables or 

on pretest scores on the several psychological instruments. 

The principal statistical analysis involved examination 

of changes undergone by the two groups on the physiological 

variable and the several psychological variables. Psycho-

logical variables included the full scale and six component 

scales of the Profile of Mood States; the I, P, and C scales 

of the Levenson Locus of Control Instrument; and the full 

scale and the six component scales of the General Weil-Being 

Schedule. This was accomplished by a repeated-measures 

analysis of variance in which the between-groups variable was 

group membership and the within-group variable was change 

across time. Degrees of freedom were (1, 60) in all cases. 

Results of this analysis of variance are found in Table 2. 
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Table 1 

Comparison of Experimental (1) and Control (2) Pretest Data 

Variable name Mean-1 Mean-2 SD-1 SD-2 t score 

Age 32.19 31 .58 10.68 10.06 0 .2326 

Race 1 .06 1 .10 0.25 0.30 -0 .4596 

Sex 1 .71 1 .58 0.46 0.50 1 .0541 

Educational Level 4-45 3 .97 1.18 1 .14 1 .6432 

Fitness Test 31 .52 29 .77 6.92 7.82 0 .9331 

POMS Tension 50.74 49 .13 8.36 10.17 0 . 6682 

POMS Depression 48.03 49 • 97 7.97 10.45 -0 .8219 

POMS Anger 54.61 53 .00 12.38 10.16 0 .5597 

POMS Vigor 49.52 49 .10 10.13 8.38 0 .1779 

POMS Fatigue 49.00 49 .23 10.45 9.09 0 .0924 

POMS Confusion 44.29 45 .26 8.99 9.92 0 • 4034 

Internal LOC 37.90 37 .19 4.95 5.45 0 • 5369 

Powerful 
Others LOC 

15.55 16 .00 8.39 7.83 -0 .2183 

Chance LOC 11 .84 13 • 97 6.53 8.62 1 .0965 

GWB-Energy 10.00 10 • 58 3.72 3.36 0 .6442 

GWB-Satisfaction 5.07 5 .03 2.05 2.33 0 .0538 

GWB-Cheerfulness 15.16 15 .03 4.12 4.37 0 .1205 

GWB-Relaxation 12.03 14 .10 4.12 5.22 1 .7331 

GWB-Worry Freedom 8.61 9 .03 3.21 3.21 0 .5151 

GWB-Control 9.97 10 .32 2.83 3.03 0 • O
 

O
 

IJo_te. All differences are statistically nonsignificant. 
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Table 2 

Analysis of Variance of Mean Percent Change After Treatment 

Variable 
Name 

Experimental 
Group 

Control 
Group 

F_ Significance 

Fitness Test 0.1034- -0.0219 31 .34 R < 0.0001 

Profile of Mood States 

Tension -O.U95 -0.0080 7 .40 R = 0.0085 

Depression -0.1094 -0.0140 4 .36 R = 0.0410 

Anger -0.1305 -0.0628 3 .11 R = 0.0831 

Vigor 0.2215 0.0694 4 .30 R = 0.0424 

Fatigue -0.1926 0.0097 3 .78 R = 0.0567 

Confusion -0.1046 0.1661 6 .20 R = 0.0156 

Full Scale -0.1937 -0.0249 7 .68 R = 0.0074 

Internal LOC 0.0945 -0.0235 11 .35 R = 0.0013 

Powerful Others 
LOC 

-0.0655 0.4527 1 .74 R = 0.1925 

Chance LOC -0.0152 

General 

0.2164 

Well-Being 

2 .20 R = 0.1435 

Energy 0.8889 0.0918 3 .92 R = 0.0524 

Satisfaction 0.4733 0.2096 2 .40 R = 0.1268 

Cheerfulness 0.3452 0.1914 2 .18 R = 0.1449 

Relaxation 0.4837 0.1228 6 .85 R = 0.0112 

Worry Freedom 0 . 4 6 6 4 0.1960 0 .96 R = 0.3319 

Emotional Control 0.3294 0.1230 3 .28 R = 0.0751 

Full Scale 0.3769 0.1032 7 .61 R = 0.0077 
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It was acknowledged at the outset that changes in rela-

tively transient psychological variables could be produced 

within a one-month experimental period by extraneous factors 

unrelated to the experimental intervention. Thus results 

could be skewed by the artifact of life stresses endured by 

any experimental subject. In order to allow for this possi-

ble artifact effect, the Holmes-Rahe Life Change Scale was 

administered to all subjects at posttest. It was understood 

that if one group had endured significantly greater cumula-

tive life stress, then that fact could produce an artifact 

effect on changes occurring during the experimental period. 

Scores for the groups were compared by means of t, test, to 

determine whether such a difference existed. This comparison 

yielded a mean of 215.1, standard deviation of 14-7.7 for the 

experimental group and mean of 195.2, standard deviation of 

92.8 for the control group. This difference was not found to 

be statistically significant (jd > .5). Thus differential 

life change was not found to be significant in contributing 

to changes noted on the dependent variables. Therefore the 

effect of this potential confounding variable was not 

examined in comparing group changes. 

The third hypothesis predicted that changes noted on a 

test of cardiovascular fitness would be correlated with the 

changes noted on scores on the GWB, LOC, and POMS. This 

approach arose from results of several studies, including 

that of Folkins, Lynch, and Gardner (1972). This hypothesis 
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was examined by means of Pearson product-moment correlations 

between these two categories of variables. 

Examination of this correlation as applied to the two 

experimental conditions separately proved largely negative. 

When applied to the experimental group members only, no 

significant correlations were discovered between changes on 

the fitness test and changes on any of the psychological 

variables. When applied only to subjects in the control 

condition, significant correlations were found between 

changes on the fitness test and changes on only 2 of the 17 

variables. 

When data for all subjects were examined together, how-

ever, significant correlations were found between changes in 

fitness and changes in 10 of the 17 variables. This was 

thought to be a function of two factors in addition to actual 

covariance between the two areas. First, a lower level of 

correlation was found to be statistically significant with 

the larger size of the combined samples. Second, the combi-

nation of the two groups resulted in greater variability on 

the several scores, making the identification of significant 

correlationships likelier than when examining either of the 

two relatively uniform groups alone. Examination of the 

combined groups was thus believed to reflect more accurately 

the covariance between these two areas. A description of 

significant correlationships between changes in fitness and 

changes in the psychological variables is found in Table 3. 
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Table 3 

Correlation of Fitness Change with Psychological Changes 

Variable Significance 

POMS Tension -0.4-279 < .0001 

POMS Anger -0.2544 0 . 0 4 6 0 

POMS Vigor 0.3122 0 . 0 1 3 5 

POMS Fatigue -0.4-325 0 . 0 0 0 4 

POMS Confusion -0.3538 0 .004.8 

POMS Full Scale -0.4206 0.0007 

Internal LOC 0.3264. 0.0096 

GWB Relaxation 0.3723 0.0029 

GWB Control 0.3314. 0.0085 

GWB Full Scale 0.3743 0.0027 

The covariance of physiological and psychological vari-

ables was supported in the cases of 8 of the 15 component 

scales and both full scales under investigation. This lent 

support to the idea, noted earlier, that changes in physical 

fitness would tend to occur in conjunction with changes in 

emotional or psychological well—being. This was more true in 

the case of the Profile of Mood States than in the other 

instruments, supporting its utility in studies involving 

short-term interventions, such as the brief exercise training 

used in the current study. 

Having seen support to the main hypotheses of this 

study, the final statistical analysis sought to describe 
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patterns of change resulting from this intervention. This 

was done by means of a principle components factor analysis. 

Difference scores were described as mean percent change on 

each of the several subtests and the two full scales. This 

factor analysis was accomplished in 29 iterations. Table 4 

shows the percentage of variance represented by each of the 

four factors. 

Table 4 

Percentage of Change in Factors in Experimental Group 

Factor % Cumulative % 

1 •
 00
 00 • 

-4-

2 13.70 58.88 

3 9.87 68.75 

4 6.74 75.49 

The factor analysis identified four factors that con-

tributed to the total variance of scores to the extent that 

they could be examined meaningfully. These four factors 

contributed a total of just over 75% of the total variance 

between pretest and posttest scores on the several variables. 

These factors are presented in Table 5. Interpretations of 

these factors were made on the basis of variables with the 

highest loadings. 

The first factor identified by this analysis contributed 

over 45% of the variance noted in this study, and was thus of 
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Table 5 

Factor Loading of Variables 

Variable Name Varimax Loading 

Factor 1 - General Well-Being 

POMS Depression 0.9084 

POMS Confusion 0.8958 

POMS Tension 0.8518 

GWB Control -0.8517 

GWB Satisfaction -0.8413 

GWB Cheerfulness -0.8376 

Factor 2 - Effective Energy 

GWB Energy 0.9348 

GWB Worry Freedom 0.9307 

Factor 3 - Locus of Control 

Internal L0C 0.8511 

Chance L0C -0.8025 

Factor 4 - Fitness 

Fitness 0.8415 

some considerable interest. While several variables contrib-

uted substantially to this factor, only the first six, with 

Varimax loadings over .80, were considered for this analysis. 

Experimental group members showed significant reductions 

in scores on Profile of Mood States scales measuring tension, 

depression, and confusion. They similarly showed higher 
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scores on General Weil-Being Schedule scales measuring cheer-

fulness, emotional control, and life satisfaction. Since 

these instruments were scored in opposite directions, it was 

noted that all of these changes were in the predicted and 

desirable direction, suggesting that Factor 1 consisted of 

change toward an absence of negative emotional states and 

movement toward more desirable states. Analysis of the six 

variables in this factor indicated a broad spectrum of psy-

chological phenomena. The overall picture suggested by the 

variables in this factor was of global improvement of mental 

well-being as manifested in several quite varied ways. Thus 

Factor 1 was named General Well-Being. 

The second factor combined two GWB subscales measuring 

energy levels and freedom from worry about health matters. 

It appeared that experimental subjects enjoyed greater levels 

of physical energy and less involvement in anxious worry over 

physical well-being, following the experimental intervention. 

They seemed to have a greater store of energy as a result of 

exercise participation, and to waste less energy in fruitless 

worry. The result was greater ability to use energy for 

desired tasks. Thus this factor was named Effective Energy. 

The third factor was made up of two of the three scales 

of the Levenson Locus of Control instrument, those involving 

internal and chance expectancies. Exercise group subjects 

seemed to undergo some changes in beliefs about a contingency 

relationship between their behaviors and the sequelae of 
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their behaviors. They came to believe more in personal or 

internal control over their behavior and its outcomes, while 

to a somewhat lesser degree giving up some belief in external 

forms of control of reinforcement. One of those two external 

forms, a belief in control by random factors, contributed 

significantly to this factor, which was labelled Locus of 

Control. 

Only changes on scores on the fitness test contributed 

to the fourth factor, which was called Fitness. Physical 

gains thus seemed to be a discrete type of change. These 

changes represented significant improvement in the subjects' 

abilities to deliver and use oxygen at higher than usual 

levels of work. Thus this factor represented a substantial 

improvement in overall fitness among those not previously in 

good condition. 
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Discussion 

Results of the current study lend strong support to all 

three of the experimental hypotheses under investigation. 

There is a difference between gains found in an experimental 

group of exercisers on a test of cardiovascular fitness, 

compared to fitness changes found in a nonexercise control 

group. This change is in the desired and predicted direc-

tion. The second experimental hypothesis regarding the 

psychological benefits of exercise is clearly confirmed, in 

that experimental subjects show desired and predicted changes 

in 8 of the 17 variables under consideration. Such changes 

are not noted in the control group. Improvement is also 

observed on four of the remaining nine variables, which 

approaches the level of statistical significance. Analysis 

of scores on the Holmes-Rahe instrument suggests that this 

difference is not attributable to the artifact effect of 

different levels of life stress endured by members of the two 

groups during and shortly before the period of intervention. 

Last, there is significant covariance between changes on the 

measure of aerobic fitness and changes on 10 of the 17 vari-

ables, when all subjects are considered by this analysis. 

A principle components factor analysis identifies four 

factors, which account for over 75% of the total variance 

discerned between pretest and posttest scores. The first 

factor is named General Weil-Being, to reflect the rather 

varied nature of beneficial changes suggested by the several 
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variables contributing to this factor. Experimental subjects 

enjoy reduced depression, tension, and confusion as measured 

by the Profile of Mood States, and also enjoy significant 

increases in subjective feelings of cheerfulness about their 

lives and satisfaction about enjoyable activities in their 

lives. Finally, they report being more in control over 

emotional expression, and less subject to overwhelming and 

unfortunate emotional experiences. This is consistent with 

many reports that fitness gains are accompanied by reduced 

depression and anxiety and by greater feelings of well-being. 

This factor appears representative of those individuals with 

increased levels of comfort, satisfaction, and overall 

enhancement of positive outlook. 

The factor analysis links these changes as occurring 

simultaneously among experimental subjects, suggesting that 

these experiences have taken place as a somewhat unified 

experience during this intervention. This represents a 

global phenomenon related to the earliest and most subjective 

reports that people simply "feel better" when they exercise 

regularly than when they do not. This factor thus represents 

a global improvement in self-reports of psychological func-

tioning embracing desirable change in several discrete areas. 

The second factor includes two variables from the Gen-

eral Weil-Being Schedule which measure energy and freedom 

from worry about health matters, and is named Effective 

Energy. Individuals who have enjoyed less than good physical 
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health have also showed lower stamina, less available energy 

for routine activities, and greater susceptibility to medical 

illness. Their correct awareness of this shortcoming may 

produce states of anxiety over physical well-being. Greater 

worry over issues of physical health and reduced levels of 

physical energy seem to fuel each other in a vicious cycle. 

In this study, intervention in the form of systematic exer-

cise has effectively disrupted that cycle, increasing energy, 

improving physical conditioning, and thus providing reason 

for reduced anxiety about health issues. Exercisers show 

greater effectiveness and energy to achieve, which contrib-

utes to overall healthier functioning and less obsession 

about bodily concerns. 

Factor 3, Locus of Control, includes change noted on the 

I and P scales of the Levenson Locus of Control instrument. 

This supports the hypothesis that persons participating in 

aerobic exercise would come to believe more strongly in their 

control over reinforcement. A change in this direction is 

statistically significant for the experimental group. After 

even a brief intervention, exercise subjects enjoy greater 

belief in control and personal mastery of their environments, 

and have given up some of the sense of being controlled by 

random factors around them. 

The final factor, called Fitness, reflects change on 

only variable, the fitness test. Fitness gains represent a 

distinct type of change within the total variance occurring 
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in this study. This is consistent with many studies cited 

above. Experimental subjects taking part in regular aerobic 

exercise enjoy significant improvement in their ability to 

tolerate higher levels of physical work. 

One question raised by the results of the current study 

involves the potential effectiveness of an intervention of 

relatively short duration on several variables, some of which 

reflect transient states and others of which seem to be the 

result of relatively long-term learning. It is admitted that 

a one-month intervention is inadequate to document long-term 

change. Still the present study demonstrates that even such 

a brief intervention can significantly improve levels of 

fitness, particularly among those who were not already in 

good physical condition. 

Another question involves the suitability of aerobic 

exercise as a primary or even an exclusive source of change 

in personality factors such as the ones investigated in this 

study. This may be related to the issue of severity of psy-

chological dysfunction, as has already been addressed in 

several studies cited previously. The current study, in 

which physical conditioning is the only intervention, finds 

that such training may be useful in leading to gains in 

several areas of well-being in nonpathological individuals. 

The issue of maintainability of gains is particularly 

worthy of attention in regard to the locus of control vari-

able. Rotter's (1954) social learning theory suggests that 
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beliefs regarding contingency of reinforcement result from 

long-term experience, and that short-term interventions may-

produce relatively few changes unless they are of an extreme 

sort. The body of literature regarding changes in locus of 

control suggests to the contrary. In the current study, a 

short-term exercise intervention has been followed by signfi-

cant gains. Again, it is possible that gains found here are 

transitory, and rely for their continuance on continuation of 

the program. 

It has already been suggested that increased physical 

efficiency could produce an increased sense of mastery over 

both behavior and affective states (Solomon 6 Bumpus, 1978). 

This speculation has been supported by the results of this 

study, in which experimental volunteers have experienced both 

significant improvement in aerobic fitness and significant 

changes reflecting greater mastery over their environments. 

First, as they experience greater physical energy, they give 

up some of the "lost energy" previously spent worrying about 

poor health, and thus are seen to make more effective use of 

available energy. Perhaps more to the point, they increase 

their sense of personal mastery over their environments, and 

give up some of the sense of being controlled by random 

events in that environment. These results are in agreement 

with those of Zeiss, Lewisohn, and Munoz (1979), in that 

fitness gains are linked to gains noted in both increase of 

positive affective states and reduction of negative states. 
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The work of Soenstrom and Walker (1973) suggests that 

persons with primarily internal locus of control may be more 

likely than other persons to become involved in programs of 

physical exercise, and perhaps more likely to expect gains 

from such participation. This raises the question of whether 

the current study is limited, in that it appeals more to 

persons who fit that description, and in that they are thus 

more likely to respond to public advertising such as in the 

current program. This concern is supported by the fact that 

almost all volunteers achieved Levenson LOC scores at pretest 

that suggest primarily internal belief about control. How 

another arrangement could be provided is not the subject of 

the present experiment, but may be of interest to future 

efforts. It may indeed be possible to identify individuals 

whose perceptions of control in their lives suggest that this 

control resides outside themselves, and to engage them in 

such a program, voluntarily or otherwise. This has never 

been the intent of the current study, and remains the stuff 

of further speculation, on which future research might be 

based. It remains the case that even these experimental 

subjects, most of whom started with a belief in internal 

control, have come to believe even more strongly in that 

internal control, to a statistically significant degree, 

during this brief experimental intervention. 

The results of this study seem to justify the following 

conclusions: 
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1. Persons who exercise show gains in fitness following 

one month of aerobic training. In this study, these gains 

are statistically significant beyond the .0001 level compared 

to changes occurring in a control group of nonexercisers. 

2. Nonpathological and previously sedentary subjects 

experience desirable and predicted changes in Internal locus 

of control, general well-being, and mood states, after 

participation in a one-month program of cardiovascular condi-

tioning. These changes are statistically significant when 

compared to those taking place within a control group of 

nonexercisers, and are not significantly influenced by the 

artifact of greater total life stress. 

3. Changes on several of the psychological variables 

covary with changes in cardiovascular fitness, when data for 

all subjects are analyzed together. Thus improvement or 

deterioration in one area is noted in conjunction with 

improvement or deterioration on the other. 

There are several significant implications of this work. 

For one, the interaction of body and "mind" are supported, 

suggesting that attempts to produce therapeutic life change 

may be limited in their potential effectiveness if restricted 

to more traditional therapeutic approaches. If such efforts 

are to involve a holistic framework, the physical dimension 

of behavior should be considered a potential source of such 

changes. Current results suggest a relationship between 

participation in physical conditioning and improvement in a 
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variety of psychological areas. It is therefore suggested 

that therapists would do well to expand their repertoires of 

helping skills to include methods of facilitating physical 

fitness. As suggested by Kostrubala (1984)> it appears that 

in some cases, a therapeutic approach which includes both 

traditional therapies and programs of physical fitness might 

have synergistic results. Changes such as those noted in the 

current work may be induced more effectively within the 

framework of a therapeutic setting, and physical conditioning 

may likewise facilitate gains in traditional therapies. 
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NAME: 

ADDRESS: 

Last 

Street Number 

First 

City Zip 

PHONE; 
Home Work/Day Number 

AGE: SEX: M F (check one) 

RACE: White Black Hispanic Asian Other_ 

EDUCATION (check highest applicable blank): 
Less than high school College graduate 

Finished high school 

Trade school/secreta-
rial school, etc. 

Some college work 

Post-graduate work 

Graduate Degree 

Have you ever been diagnosed as having heart, lung, or other 
medical problems which might make exercise difficult or 
dangerous? If yes, please describe type, severity, and 
recency. Are you currently in treatment for such problems? 

Please describe any exercise you have been doing during the 
past six months: Check whichever one(s) is/are applicable. 

TYPE TIMES PER WEEK DISTANCE/TIME PER WORKOUT 

Running/jogging 

Walking 

Cycling 

Swimming 

Racket Sports 

Running in Place 

Other (Specify) 
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Below is a list of words that describe feelings people have. 
Please read each one carefully. Then fill in ONE circle 
under the answer to the right which best describes how you 
have been feeling during the past week including today. 

The numbers refer to these s phrases: 

0 = Not at all 
1 = A little 
2 = Moderately 
3 = Quite a bit 
4 = Extremely 

0 1 2 3 4 0 1 2 3 . 

1. Friendly 20. Panicky 

2. Tense 21 . Hopeless 

3. Angry 22. Relaxed 

4. Worn Out 23. Unworthy 

5. Unhappy 24. Spiteful 

6. Clear-headed 25. Sympathetic 

7. Lively 26. Uneasy 

8. Confused 27. Restless 

9. Sorry for things done 28. Unable to concentrate 

10. Shaky 29. Fatigued 

11. Listless 30. Helpful 

12. Peeved 31 . Annoyed 

13. Considerate 32. Discouraged 

U . Sad 33. Resentful 

15. Active 34- Nervous 

16. On edge 35. Lonely 

17. Grouchy 36. Miserable 

18. Blue 37. Muddled 

19. Energetic 38. Cheerful 

4 
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The numbers refer to these phrases: 
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0 = Not at all 
1 = A little 
2 = Moderately 
3 = Quite a bit 
4 = Extremely 

0 1 2 3 4 0 

39. Bitter 53. Furious 

40. Exhausted 54. Efficient 

41 • Anxious 55. Trusting 

42. Ready to fight 56. Full of pep 

43. Good natured 57. Bad-tempered 

44 • Gloomy 58. Worthless 

45. Desperate 59. Forgetful 

46. Sluggish 60. Carefree 

47. Rebellious 61. Terrified 

48. Helpless 62. Guilty 

49. Weary 63. Vigorous 

50. Bewildered 64 • Uncertain 

51 . Alert 65. Bushed 

52. Deceived 

2 3 4 
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This questionnaire contains questions about how you feel and 
how things have been going for you. For each question, mark 
(X) the answer which best applies to you. 

1. How have you been feeling in general during the past 
month? 

In excellent spirits Up and down in 
spirits a lot 

In very good spirits In low spirits 
mostly 

In good spirits mostly In very low spirits 

2. Have you been bothered by nervousness or your "nerves" 
during the past month? 

Extremely so—to the point Some—enough 
where I could not work or take to bother me 
care of things. 

Very much so A little 

Quite a bit Not at all 

3. Have you been in firm control of your behavior, thoughts, 
emotions, or feelings during the past month? 

Yes, definitely so Not too well 

Yes, for the most part No, and I am 
somewhat disturbed 

Generally so No, and I am 
very disturbed 

Have you felt sad, discouraged, hopeless, or had so many 
problems that you wondered if anything was worthwhile, 
during the past month? 

Extremely so Some—enough to 

bother me 

Very much so A little bit 

Quite a bit Not at all 
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5. Have you been under or felt you were under any strain, 
stress, or pressure? (during the past month) 

Yes—almost more than I Y e s — s o m e — b u t about 
could bear or stand usual 

Yes—quite a bit of Yes, a little 
pressure 

Yes—some; more than Not at all 
usual 

6. How happy, satisfied, or pleased have you been with your 
personal life? (during the past month) 

Extremely happy Satisfied—pleased 

Very happy Somewhat dissatisfied 

Fairly happy Very dissatisfied 

7• Have you had any reason to wonder if you were losing your 
mind, or losing control over the way you act, talk, 
think, feel; or your memory? (during the past month) 

Not at all Some, and I am a little 
concerned 

Only a little Some, and I am quite 
concerned 

Some, but not enough to Yes, very much so, and 
be concerned or worried I am very concerned 
about 

8. Have you been anxious, worried, or upset? (during the 
past month) 

Extremely s o — t o the Some—enough to bother 
point of being sick or me 
almost sick 

Very much so A little bit 

Quite a bit Not at all 

9. Have you been waking up fresh and rested? (during the 
past month) 

Every day Less than half the time 

Almost every day Rarely 
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Fairly often None of the time 

10. Have you been bothered by any illness, bodily disorder, 
pains, or fears about your health? (during the past 
month) 

All the time Some of the time 

Most of the time A little of the time 

A good bit of the time None of the time 

11. Has your daily life been full of things that were 
interesting to you? (during the past month) 

All of the time Some of the time 

Most of the time A little of the time 

A good bit of the time None of the time 

12. Have you felt down-hearted and blue? (during the past 
month) 

All of the time Some of the time 

Most of the time A little of the time 

A good bit of the time None of the time 

13. Have you been feeling emotionally stable and sure of 
yourself? (during the past month) 

All of the time Some of the time 

Most of the time A little of the time 

A good bit of the time None of the time 

14-. Have you felt tired, worn out, used up, or exhausted? 
(during the past month) 

All of the time Some of the time 

Most of the time A little of the time 

A good bit of the time None of the time 

For each of the four scales below, note that the words at 
each end of the 0 to 10 scale describe opposite feelings. 
Circle any number along the bar which seems closest to how 
you have generally felt during the past month. 
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15. How concerned or worried about your health have you been? 

0 1 2 3 4 5 6 7 8 9 10 

Not concerned Very 
at all concerned 

16. How relaxed or tense have you been? 

0 1 2 3 4 5 6 7 8 9 10 

Very — — Very 
Relaxed Tense 

17. How much energy, pep, vitality have you felt? 

0 1 2 3 4 5 6 7 8 9 10 

No energy at all, Very energetic, 
listless dynamic 

18. How depressed or cheerful have you been? 

0 1 2 3 4 5 6 7 8 9 10 

Very ~~ VarJ 
depressed cheerful 
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For each statement, write the number in the space provided 
which best describes how much you agree or disagree. The 
numbers refer to these phrases: 

-3 = strongly disagree 
-2 = disagree somewhat 
-1 = slightly disagree 
+1 = slightly agree 
+2 = agree somewhat 
+3 = strongly agree 

1. Whether or not I get to be a leader depends mostly 
on my ability. 

2. To a great extent my life is controlled by acci-
dental happenings. 

3. I feel what happens in my life is mostly determined 
by powerful people. 

4-. Whether or not I get into a car accident depends 
mostly on how good a driver I am. 

5. When I make plans, I am almost certain to make them 
work. 

6. Often there is no chance of protecting my personal 
interests from bad luck happenings. 

7. When I get what I want, it's usually because I'm 
lucky. 

8. Although I might have good ability, I will not be 
given leadership without appealing to those in 
positions of power. 

9. How many friends I have depends on how nice a person 
I am. 

_10. I have often found that what is going to happen will 
happen. 

_11 . My life is chiefly controlled by powerful others. 

_12. Whether or not I get into a car accident is mostly a 
matter of luck. 

_13. People like myself have very little chance of pro-
tecting our personal interests when they conflict with 
those of strong pressure groups. 
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J4-. It's not always wise for me to plan too far ahead 
because many things turn out to be a matter of good or 
bad fortune. 

_15. Getting what I want requires pleasing those people 
above me. 

_16. Whether or not I get to be a leader depends on whether 
or not I'm lucky enough to be in the right place at 
the right time. 

_17. If important people were to decide they didn't like 
me, I probably wouldn't make many friends. 

_18. I can pretty much determine what will happen in my 
lif e. 

_19• I am usually able to protect my personal interests. 

_20. Whether or not I get into a car accident depends 
mostly on the other driver. 

_21 . When I get what I want, it's usually because I worked 
hard for it. 

_22. In order to have my plans work, I make sure that they 
fit in with the desires of people who have power over 
me. 

23. My life is determined by my own actions. 

_24-. It's chiefly a matter of fate whether I have few 
friends or many friends. 
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Please check each item representing a situation you have 
personally experienced in the past six months. 

Death of your spouse 

Divorce 

Marital separation 

Jail term 

Death of a close family member 

Personal injury or illness 

Marriage 

Being fired at work 

Marital reconciliation 

Retirement 

Change in health of a family member 

Pregnancy 

Sex difficulties 

Gain of a new family member 

Business readjustment 

Change in financial status 

Death of a close friend 

Change to a different line of work 

Change in number of family get-togethers 

Mortgage or loan over $10,000 

Foreclosure of mortgage or loan 

Minor violation of the law 

Change in responsibilities at work 

Son or daughter leaving home 

Trouble with in-laws 



Appendix E—Continued 64 

Outstanding personal achievement 

Spouse beginning or stopping work 

Beginning or ending school 

Change in living conditions 

Revision of personal habits 

Trouble with your boss 

Change in work hours or conditions 

Change in residence 

Change in schools 

Change in recreation 

Change in church activities 

Change in social activities 

Mortgage or loan of under $10,000 

Change in sleeping habits 

Change in eating habits 

Change in number of arguments with spouse 

Vacation 

Christmas 
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You are invited to participate in a research project 
involving the relationship between physical fitness and 
certain normal personality variables, and between relaxation 
and those variables. This research is being conducted by 
John Bertschler, and is part of the experimenter's doctoral 
program in Health Psychology and Behavioral Medicine at North 
Texas State University, Denton, Texas. 

At the start of your participation in this study, you 
will be asked to complete a statement about your fitness 
activities prior to your participation in the center's 
program. You will then be asked to undergo a brief test of 
your cardiovascular fitness. You will then be asked to 
complete three brief pencil-and-paper surveys, designed to 
measure normal personality factors, which can be filled out 
in about 20 minutes. When these are done, you will be 
randomly assigned either to an exercise group or to a relax-
ation group. 

Subjects assigned to the exercise group will be given a 
pass entitling you to the use of the facilities of Scandi-
navian Health and Racquet Club (with only the exceptions of 
the tanning booths and the racquetball courts) for one month. 
During that month, you will be expected to participate in the 
center's physical fitness programs of aerobic conditioning, 
according to a fitness plan which will be prescribed by the 
center's professional staff, based on your fitness level at 
the time of entry into the program and on your preference for 
type of aerobic activity. You will be expected to exercise 
at least three times per week, as your individually pre-
scribed plan suggests, whether in the center or on your own. 
You will be free to exercise on whatever days and at whatever 
times you choose, among the center's available hours. You 
will be asked to keep a record of your fitness activities, in 
terms of frequency, type, and duration of activities, during 
this month. At the end of that time, you will again be asked 
to complete the same questionnaires, and to be retested on 
the physiological measure with which you were tested at the 
start of your participation in this program. Having 
completed these requirements, you will have no further 
obligation to the examiner or to the center. 

Those assigned to the relaxation group will be asked to 
engage in relaxation exercises at least three times each week 
for the one month duration of this program. You will be 
instructed as to duration, techniques, and other particulars 
involved. You will be asked to keep a brief record of your 
relaxation activities during this time. At the end of that 
time, you will be asked to return to the center, where you 
will repeat the tests mentioned above. Having completed all 
of these requirements, you will be given a pass entitling you 
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to the full use of the facilities of the Scandinavian Health 
and Racquet Club's physical fitness programs, with exceptions 
as noted above, for one month, at the examiner's expense. 

You should understand that you are free to take part in 
this research or not as you see fit, that you are free to 
discontinue participation for any reason at any time during 
this research period, and that when your month of partici-
pation is over, you have no further obligation either to the 
center or to the examiner. However, your failure to complete 
the above requirements will release the examiner from any 
obligation to provide you with access to these facilities. 

Any information about you or your participation in this 
research will remain completely confidential and anonymous. 
Answering these questions involves no physical or psycholo-
gical riskor discomfort. Further, your involvement in this 
research will not increase in any way the risks involved in 
undertaking a program of physical fitness such as this. At 
any time you choose to do so, you are free to withdraw your 
consent and your participation in this research with no 
penalty whatever. 

We hope that you as a participant will gain by learning 
some of the specific ways in which you have benefitted from 
your participation in a fitness program. This will include 
information about both physical and psychological gains you 
may enjoy as a result of your participation. To this end, 
the examiner promises to provide, upon request, a report of 
individual and/or group results arising from this research. 
We as researchers hope to contribute to a growing body of 
knowledge about how these parts of human life go together. 
Past research strongly suggests that physical fitness and 
psychological well-being go together. 

I declare that I know of no medical problem or condition 
which would make my participation in a program of moderate 
physical exercise unduly dangerous. I accept full responsi-
bility for any bodily injury which may result from my use of 
these facilities or from my participation in this research, 
unless caused by the negligence of Scandinavian Health and 
Racquet Club. 

I have received an explanation of these procedures, and 
understand the nature and the benefits of this study. I 
understand that this study is investigational and that I may 
withdraw my consent at any time without penalty. With my 
understanding of this, having received this information and 
satisfactory answers to my questions, I voluntarily consent 
to participate in this study. 
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Participant 

Date 

John Bertschler 

Home (216) 228-1612 

NTSU (817) 565-2652 
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Witness 
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The equipment and activity programs offered by this 
exercise facility have been designed to try to provide the 
highest degree of beneficial exercise and enjoyment without 
compromising the health or safety of the members or guests 
who use the facilities or participate in its activities. 
Because of the nature of the program and the equipment which 
is an integral part of many of these activities, there is 
some degree of inherent risk of injury which characterizes 
any exercise activity, resulting in a practical limitation 
placed on the center in its efforts to prevent injuries to 
participants, whether participating in exercises, using the 
equipment, or taking advantage of the other facilities at the 
center. The center would enlist your help in assuring that 
the facilities and the equipment are used in a proper, 
thoughtful, and cautious manner so that those inherent risks 
are minimized. 

Considering the above factors, the undersigned partici-
pant acknowledges the existence of risks in connection with 
these activities, assumes such risks and agrees to accept the 
responsibility for any injuries sustained by the participant 
in the course of the participant's use of the facilities 
and/or its equipment. More specifically, but without limita-
tion, the participant acknowledges and accepts responsibility 
for injuries arising out of those activities which involve 
risks in one or more of the following general areas: 

(a) The use of exercise equipment; 
(b) Participation in the unsupervised activities which 

are made available at the center, in the swimming pool, on 
the running track, in the activity area, and in other indi-
vidual or group exercise activities; 

(c) Possible injuries or medical disorders arising out 
of the participant's exercising at the facilities, such as 
heart attack, stroke, heat stress, or other injuries which 
arise out of individual or group sporting activities such as 
torn muscles or ligaments, sprains, broken bones, etc.; and 

(d) Accidents occurring within the facilities provided 
by the center, such as the locker rooms, sauna, dressing 
rooms, and showers. 

The participant further acknowledges the existence of and 
need for some rules concerning the use of the equipment, 
facilities, and other procedures related to activities at the 
center. The participant agrees to abide by those rules and 
to make every effort to ensure that the equipment and 
facilities are kept in a safe and usable condition. The 
participant also realizes the center is not liable for loss, 
damage, or destruction of personal items. 

The participant testifies that he knows of no condition, 
such as heart or lung disease, high blood pressure, etc., and 
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has no physical handicap which would make participation in 
such a program medically inadvisable for him or her. 

Having read the preceding, participants acknowledge their 
understanding of those risks, and knowingly agree to accept 
full responsibility for their own exposure to such risks. 

This the day of 19 

Participant 



72 

References 

American College of Sports Medicine. (1980). Guidelines for 

graded exercise testing and exercise prescription. 

Philadelphia: Lea 6 Febiger. 

Archer, R. (1979)• Relationships between locus of control, 

trait anxiety, and state anxiety: An interactionist 

perspective. Journal of Personality, 4-7, 305-316. 

Bally Fitness Products Corporation. (1987). The complete 

lifecycle operation manual. Franklin Park, Illinois. 

Blue, R. (1979)• Aerobic running as a treatment for 

moderate depression. Perceptual and Motor Skills, 4-8, 

228. 

Blumenthal, J., Sanders, W., Williams, R., & Wallace, A. 

(1980). Effects of exercise on type a (coronary prone) 

behavior pattern. Psychosomatic Medicine, 42(2), 289-296. 

Blumenthal, J., Williams, R. S., Needels, T., & Wallace, A. 

(1982). Psychological changes accompany aerobic exercise 

in healthy middle-aged adults. Psychosomatic Medicine, 44 

(6), 529-536. 

Brown, B., Payne, T., Kim, C., Moore, P., Krebs, P., & 

Martin, W. (1979). Chronic response of rat brain 

norepinepherine and serotonin levels to endurance 

training. Journal of Applied Physiology. 4-6, 19-23. 

Brown, R. S., Ramirez, D., & Taub, J. (1978). The pre-

scription of exercise for depression. Physician and 

Sports Medicine, 12, 34-45. 



73 

Brunner, B. C. (1969)• Personality and motivating factors 

influencing adult participation in vigorous physical 

activity. Research Quarterly, 40, 4.64-4.69. 

Buccola, V. A., & Stone, W. J. (1975). Effects of jogging 

and cycling programs on physiological and personality 

variables in aged men. Research Quarterly, 46, 134—139. 

Burgess, S. S., & Pargman, D. (1977). Stimulus-seeking. 

extraversion, and neuroticism in regular, occasional, and 

nonexercisers. Paper Presented at the 1977 Annual Meeting 

of the North American Society for the Psychology of Sport 

and Physical Activity Ed 141301. 

Buss, A. H. (1966). Psychopathology. New York: John Wiley 

& Sons, Inc. 

Carkhuff, R. (1971). The development of human resources. 

New York: Holt, Rinehart, & Winston. 

Carkhuff, R. (1974)• Cry twice. Amherst, Massachusetts: 

Human Resource Development Press. 

Cattell, R. B. (1972). Manual for sixteen personality 

factor questionnaire. Champaign, IL: Institute for 

Personality and Ability Testing. 

Chapman, C., & Mitchell, J. (1965). Physiology of exercise. 

Science American, 212, 88-96. 

Christensen, J. J., Galbo, H., Hesse, B., Richter, E. A., & 

Trap-Jensen, J. (1979)• Catecholamines and exercise. 

Diabetes. 28, 58-62. 



74 

Collingwood, T. R. (1972). The effect of physical training 

upon behavior and self-attitudes. Journal of Social 

Psychology, 3, 583-585. 

Collingwood, T., & Willett, L. (1971). The effects of 

physical training upon self-concept and body attitude. 

Journal of Clinical Psychology, 27, 4.11-4.12. 

Colt, E., Wardlaw, W., & Frantz, A. (1981). The effect of 

running on plasma B-endorphin. Life Science, 28, 1637. 

Cooper, K. H. (1968). Aerobics. New York: Bantam Books. 

Cooper, K. H. (1970). The new aerobics. New York: Bantam 

Books. 

Crowne, D. P., & Marlow, D. (1964-) • The approval motive: 

Studies in evaluative independence. New York: Wiley. 

Dasch, C. S. (1976). The effects of physical activity on 

mood. Unpublished master's thesis, East Texas State 

University, Commerce. 

Davey, C. P. (1973). Physical exertion and mental perfor-

mance. Ergonomics, 16, 595-599-

DeVries, H. A. (1967). Immediate and long-term effects of 

exercise upon resting muscle action potential level. 

Journal of Sports Medicine, 8, 11. 

De Vries, H. A., & Adams, G. M. (1972). Electromyographic 

comparison of single dose of exercise and meprobamate as 

to effects of muscular relaxation. American Journal of 

Physical Medicine, 51, 130-141. 



75 

Dienstbier, R. A. (1984-) - The effect of exercise on 

personality. In M. L. Sachs and G. W. Buffone (Eds.), 

Running as therapy: An integrated approach (pp. 253-272). 

Lincoln: University of Nebraska Press. 

Dimsdale, J. E., & Moss, J. (1980). Plasma catecholamines 

in stress and exercise. Journal of the American Medical 

Association, 24-3 , 34-0-34-2. 

Driscoll, R. (1976). Anxiety reduction using physical 

exercise and positive images. The Psychological Record, 

26, 87-94-• 

Dua, P. (1970). Comparison of the effects of behaviorally 

oriented action therapy and psychotherapy reeducation on 

introversion-extraversion, emotionality, and 

internal—external locus of control. Journal of Counseling 

Psychology, 17, 567-572. 

Eckstein, R. W. (1957). Effects of exercise and coronary 

artery narrowing on coronary collateral circulation. 

Circulation Research, _5, 230-235-

Eysenck, H., & Eysenck, S. (1968). Eysenck Personality 

Manual. San Diego: Educational-Industrial Testing. 

Fenton, P. H. (1979). Exercise: A prescription for health? 

Self-medication: The benefits of exercise. British 

Journal of Sports Medicine. 12, 223-226. 

Fink, M., Taylor, M. A., & Volanka, J. (1969). Anxiety 

precipitated by lactic acid. New England Journal of 

Medicine, 281 , 14.29. 



76 

Fisher, S. & Cleveland., S. E. (1968) • Body image and 

personality. New York: Dover Publications. 

Folkins, C. (1976). Effects of physical training on mood. 

Journal of Clinical Psychology. 32, 385-388. 

Folkins, C., & Sime, ¥. (1981). Physical fitness training 

and mental health. American Psychologist. 36 (4.) , 

373-389. 

Foulds, M. (1971). Changes in internal-external control. 

Comparative Group Studies. 2, 293-300. 

Freud, S. (1967). Instincts and their vicissitudes. In J. 

Strachey (Ed.), Standard edition (Vol. 14.) (pp. 117-14.0). 

London: Hogarth Press. (Originally published, 1915). 

Goodwin, F., & Bunney, W. (1973). A psychobiological 

approach to affective illness. Psychiatric Annals. 3, 

19-53. 

Greist, J. (1978). Jogging may keep depressives off thera-

pist's couch. Medical World News. J_9(6), 15. 

Greist, J., Klein, M., Eischens, R., & Faris, J. (1978). 

Running out of depression. Physician and Sportsmedicine. 

6 ( 1 2 ) , 4-9-56. 

Greist, J., Klein, M., Eischens, R., Faris, J., Gurman, A., & 

Morgan, W. (1979). Running as treatment for depression. 

Comprehensive Psychiatry. 20(1), 4.1-54. 

Greist, J., Klein, M., Eischens, R., Faris, J., Gurman, A., & 

Morgan, W. (1981). Running through your mind. Journal 

of Psychosomatic Research. 22, 259-294. 



77 

Gurin, P. L., Gurin, G. S., Lao, R., & Beattie, M. (1969). 

Internal-external control in the motivational dynamics of 

negro youth. Journal of Social Issues. 25, 29-53. 

Hagnell, 0. (1966). A prospective study of the incidence of 

mental disorder. Stockholm: Scandinavian University 

Books. 

Hammer, W. M., St. Wilmore, J. H. (1973). An exploratory 

investigation in personality measures and physiological 

alterations during a ten-week jogging program. Journal of 

Sports Medicine and Physical Fitness. 1_3, 231-237. 

Heaton, R. C., & Duerfeldt, P. (1973). The relationship 

between self—esteem, self—reinforcement, and the internal-

external personality dimension. Journal of Genetic 

Psychology, 123, 3-13. 

Henderson, J. (1976). The long run solution. Mountain 

View, CA: World Publications. 

Hersch, P. D., 6 Scheibe, K. E. (1967). On the reliability 

and validity of internal-external control as a personality 

dimension. Journal of Consulting Psychology. 31, 609-614. 

Holmes, T., & Rahe, R. (1967). The social readjustment 

scale, Journal of Psychosomatic Research. 11, 213-218. 

Howley, E. T. (1976). The effect of different intensities 

of exercise on the excretion of epinephrine and norepi-

nephrine. Medicine and Science in Sports. 8, 219-222. 



78 

Institute for Aerobic Research. (1984.). Report on the pilot 

wellness program. Unpublished report to the City of 

Dallas Wellness Program Committee. 

Institute for Aerobic Research. (1986). Wellness program 

report. Unpublished report to the City of Dallas Wellness 

Program Committee. 

Ismail, A. H., & Trachtman, L. E. (1973). Jogging the 

imagination. Psychology Today. 6, 79-82. 

Jasnoski, M. L., & Holmes, D. S. (1981). Influence of 

initial aerobic fitness, aerobic training and changes in 

aerobic fitness on personality functioning. Journal of 

Psychosomatic Research, 25, 553-556. 

Jeffers, J. (1977). The effects of conditioning on locus of 

control, body image, and interpersonal orientation of 

university males and females (Doctoral dissertation, East 

Texas State University). Dissertation Abstracts 

International, 38, 3289A. 

Joe, V. C. (1971). Review of the internal-external control 

construct as a personality variable. Psychological 

Reports, 28, 619-64.0. 

Jones, R. D., & Weinhouse, S. (1979). Running as self-

therapy? A research study. Journal of Sports Medicine. 

19, 397. 

Kasch, F. (1976). The effects of exercise on the aging 

process. The Physician and Sports Medicine, 4., 64.-68. 



79 

Kleiber, D., Veldman, D., & Menaker, S. (1973). The 

multidimensionality of locus of control. Paper presented 

at Eastern Psychological Association Convention, 

Washington, DC. 

Koocher, G. (1971). Swimming, competence, and personality 

change. Journal of Personality and Social Psychology. 18 

(3), 275-278. 

Kostrubala, T. (1977). Jogging and personality change. 

Today's Jogger. 1(2), 14-15. 

Kostrubala, T. (1984.) . Running and therapy. In M. L. Sachs 

& G. W. Buffone (Eds.), Running as therapy: An integrated 

approach (pp. 112-124). Lincoln: University of Nebraska 

Press. 

Lao, R. C. (1970). Internal-external control and competent 

and innovative behavior among negro college students. 

Journal of Personality and social psychology. 14, 263-270. 

Layman, E. M. ( 1974) . Psychological effects of physical 

activity. In J. H. Wilmore (Ed.), Exercise and sports 

sciences reviews (pp. 112-136). New York: Academic Press. 

Leer, F. (1980). Running as an adjunct to psychotherapy. 

Social Work. 25, 20-25. 

Lefcourt, H. M. (Ed.). (1982). Locus of control: Current 

trends in theory and research. Hillsdale, NJ: Lawrence 

Erlbaum Associates, Publishers. 

Lehman, H. E. (1971). Epidemiology of depressive disorders. 

In R. R. Fieve (Ed.), Depression in the 70's (pp. 209-

245). Amsterdam: Excerpta Medica. 



80 

Levenson, H. (1972). Distinctions within the concept of 

internal-external control: Development of a new scale. 

Proceedings of the 80th Annual Convention of the American 

Psychological Association. 7, 261-262. 

Levenson, H. (1981). Differentiating among internality, 

powerful others, and chance. In H. M. Lefcourt (Ed.) 

Research with the locus of control construct (Vol. 1) (pp. 

148-164.). New York: Academic Press. 

Lilliefors, J. (1978). The running mind. Mountain View, 

Ca: World Publication. 

MacDonald, A. P. (1972). Internal—external locus of control 

change techniques. Rehabilitation Literature. 23, 44-47. 

Martin, R. D., & Shepel, L. F. (1974)* Locus of control and 

discrimination ability with lay counselors. Journal of 

Consulting and Clinical Psychology. 42, 741 . 

McFarland, R«, & Huddleson, J. (1958). Neurocirculatory 

reactions in the psychoneuroses studied by the Schneider 

method. American Journal of Psychiatry. 93, 956-957. 

McNair, D. M., Lorr, M., & Droppleman, L. F. (1971). The 

P^*ofilQ mood states manual. San Diego: Educational and 

Industrial Testing. 

Morgan, W. P. (1973)• Efficacy of psychobiologic inquiry in 

the exercise and sports sciences. Quest, 20, 39-47. 

Morgan, W. P., & Horstman, 0. H. (1976). Anxiety reduction 

following acute physical activity. Medicine and Science 

in Sports. 8, 62. (Abstract) 



81 

Morgan, W. P., & Pollock, M. L. (1977). Psychologic 

characterization of the elite distance runner. Annals of 

the New York Academy of Sciences. 301 , 382-4.03. 

Morgan, W. P., Roberts, J. A., & Brand, F. R. (1970). 

Psychological effects of chronic physical activity. 

Medicine and Science in Sports. 2(4), 213-217. 

National Center for Health Statistics. (1973). The 

psychological section of the current health and nutrition 

examination survey (DHEW Pub. No. HRA 74.-1214). 

Washington, DC: U.S. Government Printing Office. 

National Center for Health Statistics. (1977). A concurrent 

validational study of the NCHS general well-being schedule 

(DHEW Pub. No. HRA 78-1347). Hyattsville, MD: U.S. 

Department of Health, Education, and Welfare. 

Naughton, J., Bruhn, J. G., & Lategola, M. T. (1968). 

Effects of physical training on physiological and 

behavioral characteristics of cardiac patients. Archives 

of Physical Medicine and Rehabilitation. 49, 131-137. 

Nixon, P. G., & Carruthers, M. E. (1976). British pilot 

study of exercise therapy II: Patients with cardiovascular 

disease. British Journal of Sports Medicine. 10(2), 

54-61. 

Noel, G. L., Sak, H. K., Stone, G., & Frantz, A. G. (1972). 

Human prolactin and growth hormone release during surgery 

and other conditions of stress. Journal of Clinical 

Endocrinology and Metabolism, 35(6), 840-851. 



82 

Nowicki, S., & Barnes, J. (1973). Effects of a structured 

camp experience on locus of control orientation. Journal 

of Genetic Psychology, 122, 24.7-252. 

Penk, W. (1969). Age changes and correlates of internal-

external locus of control. Psychological Reports, 2$, 

856. 

Peterson, R., & Headen, S. (1984.)' Profile of mood states. 

In D. J. Keyser & R. C. Sweetland (Eds.), Test critiques. 

Kansas City: Test Corporation of America. 

Pitts, F. N., & McClure, J. N. (1967). Lactate metabolism 

in anxiety neurosis. New England Journal of Medicine, 

277, 1329-1336. 

Pomerleau, 0. F., & Brady, J. P. (1979)• Behavioral 

medicine: Theory and practice. Baltimore: Williams & 

Wilkins. 

Powell, R. R. (1972). Psychological effects of exercise 

therapy upon institutionalized geriatric mental patients 

(Doctoral dissertation, University of Illinois at Urbana-

Champaign). Dissertation Abstracts International, 33, 

2771 A. 

Powell, R. R., & Pohndorf, R. (1971). Comparison of adult 

exercisers on fluid intelligence and selected physio-

logical variables. The Research Quarterly, 4.2, 70-77. 

Ransford, C. P. (1982). A role for amines in the 

antidepressant effect of exercise: A review. Medicine and 

Science in Sports and Exercise. J_4,(1), 1-10. 



83 

Ray, H. C. (194-0). Interrelationship of physical and mental 

abilities and achievements of high school boys. Research 

Quarterly, 11 , 14-1-14-7. 

Rosenberg, D., & Rice, D. C. (1964). Physical fitness and 

psychiatric diagnosis. Journal of the Association of 

Physical and Mental Rehabilitation, 18, 73-74-. 

Rotter, J. B. (1954-) • Social learning and clinical 

psychology. New York: Prentice-Hall, Inc. 

Rotter, J. B. (1966). Generalized expectancies for internal 

versus external locus of control of reinforcement. 

Psychological Monographs, 80(1, Whole No. 609). 

Sachs, M. L., & Buffone, G. W. (Eds.). (1984). Running as 

therapy: An integrated approach. Lincoln, NE: University 

of Nebraska Press. 

Sime, W. E. (1977). A comparison of exercise and meditation 

in reducing psychological response to stress. Medicine 

and Science in Sports, 8, 55. 

Smith, R. E. (1970). Changes in locus of control as a 

function of life crisis resolution. Journal of Abnormal 

Psychology, 75, 328-332. 

Soenstroem, R. J., & Walker, M. I. (1973). Relationship of 

attitudes and locus of control to exercise and physical 

fitness. Perceptual and Motor Skills. 36, 1031-1034.. 

Solomon, E. G., & Bumpus, A. K. (1978). The running 

meditation response: An adjunct to psychotherapy. 

American Journal of Psychotherapy. 32, 583-592. 



84 

Stein, L., & Belluzzi, J. (1978). Brain endorphin and the 

sense of well-being: A psychobiological hypothesis. 

Advances in Biochemical Psychopharmacology, 18, 299-311. 

Strickland, B. (1978). Internal-external expectancies and 

health-related behaviors. Journal of Consulting and 

Clinical Psychology, ^6(6), 1192-1211. 

Summers, J., & Wolstat, H. (1980, November). Creative 

running. American Medical Joggers Association Newsletter, 

pp. 20-22. 

Tharp, G. D., & Schlegelmilch, R. P. (1977). Personality 

characteristics of trained versus non-trained individuals. 

Medicine and Science in Sports, 9., 55. 

U.S. President's Commission on Mental Health. (1978). 

Report to the President from the President's Commission on 

Mental Health. Washington, DC: U.S. Government Printing 

Office. 

Vivian, G., & Guthrie, D. (1972). The effect of jogging on 

physical fitness and self-concept in hospitalized 

alcoholics. Quarterly Journal of Studies on Alcohol, 33i 

1073-1078. 

Wallston, B. S., & Wallston, K. A. (1978). Locus of control 

and health: A review of the literature. Health Education 

Monographs, 6(2), 107-117. 

Weber, J. (1953). Relationship of physical fitness to 

success in college and to personality. Research 

Quarterly, 24-, 471 -4-74-. 



85 

Weinstein, W., & Myers, A. (1983). Running as treatment for 

depression: Is it worth it? Journal of Sports Psychology, 

5., 288-301 . 

White, A. J. (1973). The interrelationship between measures 

of physical fitness and measures- of self concept of 

selected Mississippi State University male students 

(Doctoral dissertation, Mississippi State University). 

Dissertation Abstracts International, 3A, 4-849A. 

Wilmore, J. H. (1977). Athletic training and physical 

fitness. Boston: Allyn and Bacon, Inc. 

Young, R. J., & Ismail, A. H. (1976). Personality 

differences of adult men before and after a physical 

fitness program. Research Quarterly, 4/7(3), 513-519* 

Zeiss, A., Lewisohn, P., & Munoz, R. (1979). Nonspecific 

improvement effects in depression using interpersonal 

skills training, pleasant activity schedules, or cognitive 

training. Journal of Consulting and Clinical Psychology, 

47, 427-439. 

Zentner, R. W. (1982). Psychological effects of a running 

program (Doctoral dissertation, The University of Oregon). 

Dissertation Abstracts International, 42, 34-52A. 

Zung, W. W. ( 1 9 6 5 ) . A self-rating depression scale. 

Archives of General Psychiatry, 12, 63-70. 


