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CHAPTER 1 

INTRODUCTION 

Health has been defined simply as the way man deals 

with his environment (Wright, 1975). Dubos (1967) noted 

that health was determined not only by adaptive abilities 

of man, but also his creative outlets of expression. 

Modern man seems to have succumbed to the daily, relent

less pressures more than at any other time in history. 

With this overload on the body's adaptive systems, neuroses, 

alienation and crippling diseases have resulted (Goldberg, 

1978). 

Today's lifestyle, sedentary and physically 

undemanding, may be the cause of this adaptive overload 

experienced by modern man (Wright, 1975}. Diseases of 

adaptation have been linked to the individual's inability 

to react adequately to daily anxieties and stresses (Coyne 

& Lazarus, 1980). 

The significance of these diseases of adaptation to 

employers and employees of America's workforce has long 

been recognized. Freud (1938) felt that accumulative 

effects of anxiety were harmful to one's work in the areas 

of one's concentration, energy, satisfaction, and job 

productivity. 

1 



In industry, the occupational health nurse has the 

unique opportunity to foster the quality of life and~health 

of employees. Tinkham (1977} underlined this fact by say

ing that, in an occupational health program, one of the 

goals is 11 the promotion and maintenance of the highest· 

degree of physical, social and emotional well-being of 

workers in all occupations 11 (p. 8}. Occupational health 

nurses are in an ideal position to assist employees in 

appropriate ways of reducing their anxiety levels and 

thereby improve the health of the workforce. 

Problem of Study 

This study examined the effects of regular exercise on 

anxiety levels and was aimed at answering the following 

question: Will employees who practice regular exercise 

show a lower level of anxiety than those who do not exer~ 

cise on a regular basis? 

Justification of Problem 

The industrial cost of health care benefit packages is 

constantly rising for employers due to the cost of sick care 

which is increasing faster than the gross national product 

(Milsum, 1980). Also, an estimated half of the mortality 
'' 

reported in 1976 was due to lifestyles and behaviors deemed 

self-destructive. Many chronic diseases, as well, have been 

2 



found preventable through lifestyle and behavioral changes 

(Healthy People, 1979). Therefore, health promotion and 

disease prevention have received the attention of not only 

health professions and government, but also industry. 

3 

Modern, sedentary lifestyles have been blamed as 

contributing to the ill-health experienced today {Milsum, 

1980). Lack of physical exercise has been noted as a causal 

factor in the rise of anxiety-stress related disorders. 

Such anxiety-related diseases include heart disease, hyper

tension, ulcers, asthma and a multitude of others (May, 

1950). 

The emphasis of health care in the workplace should be 

on reduction of such anxiety/stress states. Exercise may 

be one answer to such a need. Exercise has been recognized 

for years as contributing to one's total sense of well

being. Studies have shown that alteration of anxiety and 

tension states by vigorous exercise is possible (Pollock, 

Wilmore, & Fox, 1978). In addition, exercise that exerts 

the heart and lungs tends to release daily tensions (Cooper, 

1977, 1980). Thus, effects of exercise on anxiety levels 

were examined in this study. 

Theoretical Framework 

The theoretical framework for this study incorporated 

Rogers' unitary man theory, Selye's general adaptation 
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theory and Spielberger's anxiety theory. These theorists 

point to the individual's role and responsibility for his 

own health status. Also exemplified is the effect of man's 

mental well-being upon his physical well-being. 

Rogers (1961) in her nursing theory of unitary man 

pointed out that man is a composite of his experiences and 

his environment. Integrated in his behavior are his reason, 

feelings and capacity to change. In this theory, man is 

viewed holistically. Pelletier (1977) explained the nature 

of this holism: 

Mind and body function as an integrated unit, and 
health exists when they are in harmony, while illness 
results when stress and conflict disrupt ·this process. 
(pp. 11-12) 

In her theory on the unity of man, Rogers (1980) stated 

that man is in an ever-constant struggle for equilibrium in 

his environment. Man's capacity for daily intervention on 

the conscious cognitive level gives him the ability to 

strive for optimum health. Fuller (1978) noted that leaders 

and health care workers especially have the responsibility 

to promote these adaptive, preventive measures. 

selye's general adaptation theory complements Rogers' 

theory by showing how man reacts to daily stress. Selye 

(1974), a leader in the field of stress research, noted 

that anxieties and stresses of one's work and daily livinq 

could produce disease. Stress was studied by Selye (1978) 



for over 40 years with his research well accepted in the 

scientific community. He defined stress as: 

the non-specific response of the body to any demand 
.• In its medical sense, stress is essentially 

the rate of wear and tear in the body. (p. 1) 

Selye termed the causative agent "stressor" (p. 51). 

Selye (1978) first noted the effects of stress on the body 

in its "adrenal stimulation, shrinkage of lymphatic organs, 

"' gastrointestinal ulcers and loss of body weight with char-

acteristic alterations in the chemical composition of the 

body" (p. 55) • He later found that many other changes 

occurred as well;_ they appear as a common syndrome. Selye 

( 19 7 8) appraised these structural and chemical changes, 

noting that some changes tended to damage the individual's 

defense mechanism against stress, while other changes were 

accepted without damaging effects. These changes and syn-

drome he called the general adaptation syndrome (GAS). The 

three stages of GAS he called the alarm reaction, the stage 

of resistance and the stage of exhaustion. 

In the alarm stage, stressors set off biochemical 

reserves. These hormones are mobilized to anticipate man's 

instinctive "fight or flight" syndrome. General resistance 

of the body is lower at this time. If the stressor is too 

powerful, death may occur at this stage. If the individual 

is able to adapt to the stressor encountered, he enters the 
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stage of resistance. The extra adrenalin and corticoid 

hormones remain high as long as the stressor is perceived 

as a threat to one•s being. If the stage of resistance con-

tinues for an extended amount of time, the s.tage of exhaus-

tion qccurs. This last stage is the result of too many 

stressors at one time. This stage is a reversal of the 

alarm stage resulting in illness and/or death (Selye, 1978} . 
.. 

What Selye ( 19 78) termed as the "diseases of adaptation" 

(p. xvii) result from the exhaustion stage. Some of these 

Selye identified as the nervous and e~otional disorders, 

gastric and duodenal ulcers, cardiovascular and renal 

derangements, allergic and sexual problems. Before the 

exhaustion stage is met, the resistance of the body is main-

tained by both the nervous and endocrine systems. These 

systems attempt to keep the body in the steady state known 

as homeostasis. Some people seem to have a more constant 

state of homeostasis than others. Selye (1978) added that 

the resistance to disease and one•s own ability to adapt 

depend on a proper balance of the following three factors: 

(1) the direct effect of the stressor upon the body; 
(2) internal responses which stimulate tissue defense 

or help to destroy damaging substances; and 
(3) internal responses which cause tissue surrender 

by inhib~ting unnecessary or excessive defense. 
(p. 56} 

Now, with the unity, or wholeness, of man and man's 

struggle constantly to adapt in mind, Spielberger's {1966) 



theory can be used to explain the nature of man's emotions 

as an added stressor. Spielberger (1966) described anxiety 

as the fearful emotion which is the body's reaction or 

response to stress or_stressful situations. He theorized 

that anxiety was separated into two characteristics--state 

and trait. Anxiety states were: 

characterized by subjective, consciously perceived 
feelings of apprehension and tension, accompanied by 
or associated with activation or arousal of the auto
nomic nervous system. (pp. 16-17) 

Anxiety trait was described as: 

Anxiety-proneness--differences between individuals in 
the probability that anxiety states will be manifested 
under circumstances involving varying degrees of 
stress. (p. 15) 

Thus, anxiety as a personality trait (A-trait) has been 

man's acquired behavioral disposition which has responded 

to his reactions (A-state) to the perceived threat 

(Spielberger, 1966). 

Therefore, if anxiety levels remain high, the body's 

defenses are kept precariously in a never ending state of 

resistance. Without release of this unending struggle with 

anxiety, the state of exhaustion, illness or death occurs. 

Assumptions 

For this study, the following were assumed: 

1. Anxiety and stress occur naturally to everyone. 

7 



2. Activities of daily living contribute an accumulative 

effect on level of anxiety and stress experienced. 

8 

3. Anxiety encompasses two characteristics.: the person

ality trait (A-trait) as learned behavior and the 

reaction (A-state) to the perceived threat (Spielberger, 

1966). 

Hypothesis 

The problem statement generated the following 

hypotheses: 

1. Petrochemical office workers who practice regular 

exercises will have less. state anxiety than those who 

do not practice regular exercise. 

2. Petrochemical office workers who practice regular 

exercise will have less trait anxiety than those who 

do not practice regular exercise. 

Definition of Terms 

The following terms were defined for this study: 

1. Anxiety--" a state of diffuse arousal following the 

perception of threat, or alternatively, as unresolved 

fear" (Epstein, 1972, p. 334), measured by Spielberger, 

Gorsuch, and Lushene's (1968} Self-Evaluating Question

naire, STAI (State-Trait Anxiety Inventory) Forms X-1 

and X-2 which divide anxiety in to two components: 



State-Anxiety (A-state)--the subjective feeling which 

arouses the autonomic nervous system characterized by 

fear and tension. It was measured by STAI Form X-1 

(Spielberger et al., 1968). 

Trait-Anxiety (A-trait)--the learned behavioral per

sonality trait which predisposes an individual's 

increased reaction to stressful situations dispropor

tionately. Trait anxiety also was measured by STAI 

Form X-2 (Spielberger et al., 1968). 

2. Regular exercise--physical activities which stimulate 

bodily functions as measured by number of times per 

week and duration practiced. For the purpose of this 

study, it was defined as two to three times per week 

for 20 to 30 minutes each time. 

Limitations 

Mitigating conditions of this study included the 

following: 

1. As convenience sampling, nonrandom in nature, was used, 

the results were not generalizable beyond the sample. 

2. Since the study was cross-sectional in nature, there 

was no comparison of the cumulative effects of both 

exercise and anxiety. 
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Summary 

It was the intention of this study to give more 

evidence to the theory that exercise lowers anxiety levels. 

With understanding of this therapeutic effect, enhancement 

of one's total state of well-being could be fostered. With 

this knowledge, health professionals could promote the 

quality of life by encouraging more physical activity and 

exercise. They could also strongly encourage responsibil

ity of the individuals in their own health maintenance. 

Chapter 2 presents the review of the literature which 

includes the topics of prevention/cost-effectiveness, 

stress, anxiety, exercise and occupational stress. Chapter' 

3 contains the data analysis methods including a description 

of the setting, population and sample, protection of human 

subjects, instruments used, data collection, and treatment 

of data. .chapter 4 encompasses the analysis of data 

collected. Chapter 5 concludes with a summary of the study, 

discussion of findings, conclusions and implications drawn 

from this study, as well as the recommendations for further 

study. 



CHAPTER 2 

LITERATURE REVIEN 

The following literature review represents an interest 

in the beneficial effects of exercise on anxiety. First, 

the reason for such fascination is discussed through the 

review of articles expressing the need and the cost

effectiveness of health prevention programs. Then the 

concepts of stress and anxiety are examined in terms of 

promoting ill health. Next, the merits of exercise are 

scrutinized along with noted benefits in health promotion. 

Lastly, both the ill effects of occupational stress along 

with the possible solution by intervention with physical 

fitness programs ·is presented. 

Prevention/Cost Effectiveness 

Susser {1980) voiced the opinion that society has long 

been stuck in a negative reality about illness/disability 

causation; the time has come to focus attention on preven

tion and wellness. It has been said that nothing less than 

a "social movement 11 would be necessary to change health 

behaviors {Susser, 1980). 

Prevention as a means of containing social costs was 

discussed by Warner (1979). He noted that benefits from 

11 
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preventive health programs, be they government or industry, 

would be subtle and indirect. However, such rewards would 

be very real, for in the government's view, there would be 

increased tax receipts due to increased productivity and 

decreased welfare burdens due to lessened disability. Thus, 

Warner recommended concentration on health behavior and 

environmental and occupational health hazards since they 

were the prime sources of preventable illness and mortality. 

The United States spent approximately $212.2 billion 

for health care in 1980, 12.5% more than in 1978. Third 

party payers--industry, health insurance and qovernment-

paid for 68% of the $186.6 billion spent for which only 

9.2% included hospital services; however, 64% went for 

physician services (Houston-Galveston Area Council, 1981) . 

The economic costs of the four leading health 

impairments in the United States in 1975 were examined in 

a three year study by Hartunian, Smart, and Thompson (1980) • 

In their study, direct costs, actual money spent in health 

cases, were compared with the indirect costs which were 

the hidden expenses of employee nonproduct.ivi ty. The 

economic impact of the impairment was computed by calculat

ing the costs of the disability during the reference year. 

They found that the indirect cost far exceeded the direct 

cost. Heart disease showed the largest proportion of 
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indirect costs equaling 4.5 times direct cost of 

approximately $13. 7 billion. Cancer had an indirect 'cost 

of 2.6 times the' direct cost of $23.1 billion,,.while motor 

vehicle injuries· were 2. 0 times their respe_cti ve' direct cost 

of approxi~at~l~ 1 $14.4 billion. Lastly, stroke-victim 

indirect cost was only 1. 7 times their direct.· ... cost of $6. 5 

billion due t6 the 'product~ve years affected b~ing fewer 

than in the' other aforementioned categories. T~e purpose 

of this study was to show not only the economic impact of 

disease and injury, but to show the cost effective· nature 
'' . 

! 

of prevention programs. Also, the study's results: empha-

sized that the p~iori ty focus of such health programs should 

be on lowering the indirect costs of these crippling 

diseases (Hartunian et al., 1980). 

The costs o:f physical impairment have not .gone 

unnoticed by industry. Those whose premiums have been on 

the rise for some time have been examining ways to .curb not 

only the increase of premiums, but also the costly loss of 

product~ vi ty·' f,rorn premature death or disability retirement 

(Smith, 1980). 

In 1977, Breslow raised the issues of the nece~sity of 

primary prevention in America. He outlined three main 

methods of primary prevention: "(1) persona'l health ser

vices, (2) enyironment control measures, and (3) influencing 
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individual behavior" (p. 242) • Breslow has been well known 

in the field of prevention due to his studies of the rela-

tionship of health habits to mortality. In their study, 

Breslow and Enstrom (1980) found that the number of per-

sonal health habits practiced showed a remarkable inverse 

relationship to age-adjusted mortality rates. The health 

practices studied were the following: 

never smoking cigarettes, regular physical activity, 
moderate or no use of alcohol, 7-8 hours sleep/day 
regularly, maintaining proper weight, eating breakfast, 
and not eating between meals. (p. 469) 

The physical health status of participants following all 

seven of these health habits was said to have been the same 

as persons who were 30 years younger but who practiced only 

a few or none of the health habits (Breslow & Enstrom, 

19 80) • 

Belloc and Breslow (1972) reviewed the original data 

of Breslow's study noting that the health habits were not 

only accumulative, but were also independent of economic 

status. Also, according to the study's data, the practice 

of these good health habits throughout a lifetime extended 

the "period of relatively good physical health status by 

some 30 years" (p. 420). 

The literature has revealed that costs of illness and 

disease, already great, are on an upswing. Studies have 

indicated that primary prevention is an effective way, both 



15 

economically and .. socially I to curb these co~ts. Authors 

have identified methods of effective primary prevention, 

and basic health habits have been d~signate'd which :'cont'rib

ute to wellness. ·Stress ·:as one of the contributing factors 

to the illness-wellness: continuum is also ~fi interest :·in 

the application of primary prevention to foster 'good health 

habits. A discussion of stress ·related studies follows. 

Stress 

Stress has been ,defined as the imbalance between man 
\(•'\ 

and his environment . {Aros, 19 81) • The relatioJ1ship ,of~. 

stress 1 morbidity) and) health related behavi~·r. V?'.~s studied 
·.· 

with the hypothesis that· stress symptoms w,ere not only 

caused by illnesses, but also preceded sicknes~,, and were the 

main cause of chronic disease morbidity {Arcs I 19 81) • 
I '' ' ) .L ~.t ~ 11 \ ~,, 

The, results of Aros '-· { 19 81) five-year stu<J.y 

demonstrated that:. the incidence rates of. illnesses studied 
','1. ,-t 

were higher among laborers than office staff. ·The coriclu-
1/. ,l 

s ion of the study. ·was 'that stress increased the. general 

susceptibility of~ one to illness. This meant that both 

one • s biological condition and perception of one's health/ 

illness were modified by stress. Aros referre'd to the 

body's response ·to stress as an insult to its· defense 

system. 
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Of all diseases, 50% to 80% have been called stress 

'related (Smith & Selye, 1979). Common examples of these 

stress diseases encompass the following: 

peptic ulcers, ulcerative colitis, bronchial asthma, 
arthritis, heart attacks, hypertension, ·hyperthroidism, 
alcoholism, insomnia, cancer, miqraine headaches and 
neurotic and psychotic disorders: (p. 1953) 

In addition to ~isease causation, a certain amount of 

stress has been noted as necessary for one' s survival and 

physical well-being (Smith & Selye, 1979). Selye (1978), 

who studied the effects of stress for over 40 years, found 

that any strong stress reaction results in the body prepar-

ing itself for battle in the fight/f_light syndrome. Such 

reaction resulted in defense mechanisms being triggered; 

these include increased heart rate, blood pressure, blood 

sugar and blood clotting. All increases were due to the 

increased output of adrenalin. Selye (1978) also found 

that triglycerides and cholesterol were dumped into the 

bloodstream during stress. These last two elements,when 

allowed to accumulate, clog and harden the arteries by 

their fatty substances. Thus, the individual is predis

posed to high blood pressure and coronary occlusions 

(Selye, 19 78) • · 

Lundberg and Frankenhaeuser (1980) furthered Selye's 

studies by researching the distress and effort factor effect 

on two neuro-endocrine systems. These were the 



pituitary-adrenal system ·releasing cortisol: and the 

sympathetic adrenal system secreting the ca:tech,olamines 

adrenalin and noradrenalin. Lundbe.rg and Frankenhaeuser 

divided stres.s into positive and negative ·feelings. The 

negative fee_li~gs, of distress were associated with the 

pituitary-adrenal activation and alertness and action-. 

proneness. Positive stress feelings were.asso~iated with 

sympathetic-adrenal. system activation. Therefore, the 

positive and negative components of stress could be pin-

pointed to the specific hormonal system involv.ed. The 

sympathetic-adrenal· system could be activate.d ·'by a chal-
' ' ~,· ·, 

lenge (fight). to control. The pituitary-adrenal·.: system 

could elicit the response of withdrawal (flight) •. 

Thus,~: studies, have indicated that the.· physical 
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attributes of stress are of prime importance in. the context 

of primary prevention. Studies have also revealed• that 

anxiety is to be"considered in outlining good,,health 

habits. Studies regarding anxiety and its relationship to 

good health are presented as follows. 

Anxiety 

selye (1978) listed free-floating anxiety as a stress 

factor that led to distress within the individual. Thus, 
. :,, , 

anxiety as an emotion and a subjective feeling has been 

considered as a stressor producing stress or distress. 



As a subjective~feeling, anxiety emits,tension either 

passively, such as anticipation of joyful events, or ~ega

tively, such as fearful anticipation (Knowles,:.l981) .. As 
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an emotion, anxiety has been said to have occurred· after one 

has evaluated his environment. As a feeling ·state, anxiety 

has physiological parameters (Scott, Oberst, & Droplein, 

1980). 

In further examining anxiety as an emotional factor in 

the physical response to stress, Spielberger (1966) dis-

sected anxiety into two components--state and: trait anxiety. 

He called the transient emotional condition, or per~~ived 

threat,. state anxiety which varies in intensfty and flue-

tuates over time. Trait. anxiety was defined as -the rela

tively stable anxiety' proneness inbred in on(~ •_s b'ehavior 

over time by one • s perceived experiences (spie.lherger·: 

1966). 

Banahan; Sharpe, Baker, Liao, and smi~h (1~79) u~ed 

the state-trait, theorYc·Of Spielberger's fo :dete~ine i:f the 
, ,_ 

development of hypertension could be predicted. They found 

that A-state as~_ a~ measurement of stress was signifi-cantly 

related to blood pressure and was predictive of the level 

of blood pres sur~. Trait anxiety did not prove to be 
' •·. ! ' 

related to the development of hypertension in this study. 

The effect of environmental conditions on anxi~ty 

levels was studied by Taylor I Wheeler I and Altman (1968) . 
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Isolation situations were set up by pairs of men being 

confined for eight days in small rooms without recreational 

diversions. .Results showed that state anx~ety levels were 

higher among the totally isola ted group than the· ~on-, 

isolated group. Social stimulus was noted as the component 

that lent itself to adaptation to stressful environment. 

Physical activity ~was inhibited by such confinement_ and 

isolation. Such, limitation of physical movement was thought 

to have been a factor in the increased anxiety score~<· 

State, or acute, anxiety was also studied by. Cornqs·, 

Shah, Klorman and Klorman ( 1980) . These authors '_examin·ed 

the effects of anxiety on patients with mitral' .valve· pro--

lapse (MVP) . Acute psychological stress was administered 

to induce anxiety. Rhythm and phonocardiogram. were moni- : 

tored and recorded for the MVP patient group and. the con~. 

trol group. state Anxiety Inventory scores (SAI} showed 

an increase of anxiety of all participants during. the 

administration of the psychological stress. The results 

of this study revealed that not only does stress .cause 

anxiety, but also it is especially dangerous to those with 

known heart disease. 

Trait anxiety as the mental response to chr6nic itress 

was studied by Nowak and Marczynski (1981) • They found : 

that the group with high degrees of chronic anxiety resulted 
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in significantly greater tendency toward alpha wave blocking 

than the control group with low anxiety trait scores. The 

authors concluded that chronic anxiety interferes with arid 

limits adaptation to environmental stimuli. 

One method to decrease anxiety, as reported in the 

literature, is exercise. Studies dealing with exercise and 

its effects on ,fostering good health are noted in 'the 

following section. 

Exercise 

Individuals who are physically active tend to repoi~ 

that they "feel better" after vigorous exercise. This 

"feeling better" has been studied in view of the alleviation 

of tension and anxiety (Pollock, Wilmore, & Fox, 1978)~ 

Felkins, Lynch, and Gardner (1972) correlated psychologi'cal 

fitness scores to physical fitness measures. They attrib

uted the psychological improvement of anxiety and depression 

scores to the increased amount of exercise and improved 

general physical well-being. They concluded that the emo

tional psyche 'received feedback from the muscular part of 

the body, but no cause and effect was implied. 

stern and Cleary (1981) studied 784 men with a history 

of myocardial infarction. The findings, based on subjects 

aged 30 to 64 years, showed that low level exercise did 

positively affect psychosocial, sexual and vocational 



changes. They noted that for the anxious patient, the 

structure of the exercise program served as a calming fac

tor. The depressed patient improved overall, but not 

specifically enough for the exercise program to be consid.;.;. 

ered an anti-depressive agent. 

Morale, anxiety, depression and enthusiasm for 

exercise were studied in a cardiac rehabilitation study 

compari~g an exercise group of patients with a control 

group (Prosser, Carson, Phillips, Gel son, Buch, Tucker, 

Neophyton, Lloyd, & Simpson, 1981). The exercise group· 

scored higher on morale than the control group, but both 

groups over the time of the study improved in morale. 

Anxiety scores fell significantly for the exercise group. 

One factor mentioned in the lower scores was the confidence 

gained by the patients in themselves by extension 6f,their 

physical capabilities (Prosser et al., 1981). 

21 

Penny and Rust (1980) researched the effects of a 

walking-jogging program on middle-aged females. The 

Minnesota Multiphasic Personality Inventory (MMPI) was given 

to evaluate exercise effects on personality traits. The 

main improvement noted was in the areas of self-confidence, 

acceptance and contentment. 

Jasnoski and Holmes (1981) used the Sixteen Personality 

Factor Questionnaire, the Self-Rating Depression Scale and 
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a short test for Type-A (coronary prone) personality to 

study the effects of aerobic exercise. The results. of the~r 

study showed more positive _personality functioning. Multi;..:. 

ple regression analysis was done regressing personality 

scores. with the aerobic performance scores. An overall 

reliability (r = .34) indicated three changes of personal

ity. These were greater self-assurance, greater emotional 

stability, less depressions and less pretentiousness which 

were positively related to the initial levels of fitness. 

Self-assurance, increased imagination, decreased inhibitions 

and decreased Type ,~ behayiors· were related to the second 

characteristic, i.e., simply participating in the program. 

Thirdly, total improvements in fitness were found to be 

related to increased self-assurance, increased liberalrtess 

and decreased tension. 

Bennett, Carmack and Gardner (1982) studied the effect 

of exercise on depressed older adults. They found, using 

the Zung Self-Rating Depression Scale, that there was a· 

significant diff~z;_-_ence, .:!:_ = 2. 9 4, 12.<. 05, between the 'mean 

scores of the exercise group from pretest to posttest. The 

control group s_?o~ed no significant change. Therefore, the 

authors conclu~ed, that exercising and physical activity 

contributed to positive attitudes toward aging. 



Regular exercise seems to help persons of all ages. ·. 

Hilyer, Wilson, Dillon and Caro (1982) studied physical 

fitness training effects in young juvenile offenders 

retained in a state horne. Sixty young males were divided 

into two groups. Each group of 30 males had a mean age of 
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17 years. Health-related physical fitness was assessed pre 

and post treatment in the areas of cardiovascular fitness 

(Cooper's test); ·flexibility, muscular strength and endur

ance. Pre and· post psychological tests included Self-·. 

Esteem Inventory; Mood States Profile, State-Trait Anxiety 

Inventory for Children and Beck Inventory for Depression. 

The treatment for the 30 members of the experimental group 

was 1~ hours of supervised physical fitness training five 

days per week for six months. The study's results indicated 

that the experimental group had a remarkable increase of:.:· 

self-esteem score and decrease of both state/trait anxiety 

scores. Depression was also noted as having been reduced 

remarkably. All scores were significantly improved over the 

control group scores (Hilyer et al., 1982). 

de Vries (1981) examined the tranquilizer effect of 

exercise. He found that, in studying 18 exercising members 

of his university faculty and 7 controls, exercise had more 

of a calming effect than a tranquilizer drug. Comparing 

exercise with meprobamate, a frequently prescribed 
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tranquilizer, and using a control group, the results of the 

calming effect of exercise were highly significant (£<.001) 

over the drugged qontrol group. His data showed that 5 to 

30 minutes of walking, jogging, cycling and bench stepping 

gave the desired effects. 

Wagemaker and Goldstein (1980) studied the effects on 

brain wave activity of running 2 5 to 30 minutes. They. ran .. 

electroencephalograms before and after the subjects ran. 

They noted that fatigue and emotional upset restricted nor

mal brain wave movement from the right to the left hemi

sphere. This limitation was felt to be the contributing 

factor of one's inability to think clearly. This inability 

was noted as right-left confusion. This confusion was 

felt to be due to the inability to change from image think

ing on the right to verbal thinking on the left side of 

the brain. Thus, in Wagemaker and Goldstein's (1980) 

study, they .. took five subjects who were noted as having 

right-left confusion. After having the subjects jog.for 

25 to 35 minutes, Wagemaker and Goldstein found, through 

repeating their EEGs, that this mental confusion had 

cleared. The subjects compared their relaxed feelings to 

feelings ~xperienced after a good night's rest. 

Heaps (1978) concluded in his study that the 

psychological benefits of exercise were due to the physical 
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improvement. Thus, increasing the self-perception, he .. · 

felt, led to lowered anxiety and stress levels. Stuart and 

Brown ( 1981) had a similar viewpoint. They examined coping 

mechanisms to stress and concluded that any activity con

sidered enjoyable along with a balanced life of exercise, 

sleeping, eating and leisure activities meant lowered 

anxiety levels. 

Haskell and Blair {1980) presented the hypothesis that 

improvement of physical working capacity would result in 

less general fatigue and more positive general attitudes 

toward work. Though they did not research their own 

hypothesis, they did emphasize the need for more scientific 

studies in this field of employee fitness programs. 

In considering· the working environment, occupational' 

stress has played a negative role in the health of much o'f 

the workforce. In~ the following section,. the beneficial 

role of physical fitness programs is discussed in relation 

to combating the effects of occupational stress. 

Occupational Stress 

occupational stress has been defined as "the sum total 

of factors experienced in relation to work which affect the 

psychosocial and physiological homeostasis of the worker" 

{Weiman, 1977, p. 1). Weiman correlated workers' percep

tions of their roles in an organization with the incidence 
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of disease and/or risk factors. In studying 1,540 officers 

of a large institution in 1974, it was noted that there was 

a higher incidence of disease/risk at the upper and lower 

ranges of' stressor scores. The outcome of the study showed 

that high and low stress scores·were associated with sig~ 

nificantly more medical problems. Selye's stress adapta

t.i.on theocy for the frequency of disease/risk occurred with 

either stress understimulation or overstirnulation (Weiman, 

1977). 

Rohan and Golan (1980) defined occupational stress as: 

The condition in which some factors, or combination' of 
factors (stressors) present in the work environment 
interact with the employee to disrupt his physiologi
cal homeostasis or his.psychological equilibrium. 
(p. 1) 

They recommended four phases of monitoring occupa tiona!,· 

stress-: (1) diagnosis of the problems asserting whether it 

is on the organizational or individual level; (2) therapeu

tic intervention care for those individuals already 

affected: (3) preventive intervention care for those not 

yet affected: and (4) preventive program design and evalua

tion. The initiation of physical fitness programs, such as 

exercises and sports and/or guidance into active recrea

tional events would be in the last phase. 

Howard (1980) also listed physical exercise as the 

recommended way of coping with managerial stress. He 



identified four general areas where managers feel the most 

stress in their jobs: feeling of helplessness, too much 

work,. urgency, and ambiguity and uncertainty. 
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, · Cooper and Me lhuish ( 19 ~0) researched the stress 

variables and health measures of a group of managers. Work 

and personality stress were measured in a multiple regres

sion analysis comparing the health variables (i.e., high 

blood pressure, lack of physical fitness). The results of 

this study showed that poor physical fitness scores were 

associated with Type A behavior of assertiveness and hurried 

personalities. Evaluation of blood pressure proved more 

related to personality than to physical fitness. Results 

of this study, according to the authors, has left open the. 

question: . "Does exercise and physical fitness change a 

personality type manager from Type A to Type B? 11 (p. 592). ·· 

Cathcart (1977) longitudinally studied 22 executives 

over a four .year period who were enrolled in a health and 

fitness program. Although his statistical results were not 

given, he reported a significant increase of awareness of 

positive health and lifestyle change. Those responding to 

one preventive measure tended to become involved in all, 

such as cessation of smoking, weight reduction, blood pres-
'· ',1 

sure control, and increased physical activity. 



28 

A five year study of heart disease prevention was 

conducted by Bjurstrom and Alexious (1978). They studied 

847 employees after introducing a physical fitness/risk 

reduction program. After five years, the yearly personal 

sick leave was reduced by over one half, thus supporting the 

notion that productivity improved with improvement of 

physical health. 

Blair, Blair, Howe, Pate, Rosenberg, and Parker's 

(1980) study on leisure time, physical activity and job 

performance differed from the previous study mentioned. In 

the Blair et al. study there was no significant association 

between absenteeism and physical activity. Although they 

encouraged physical fitness programs for the many other 

benefits exercise offered, the authors warned against draw

ing premature conclusions without further research into 

absenteeism reduction. 

In studying attitudinal changes along with physical 

changes of employees in a fitness program, Rhodes and 

Dunwoody (1980) also studied productivity. Positive atti

tudinal results were reported. The total number studied 

was 30 exercise group and 14 control group subjects. An 

improved outlook on their jobs was voiced by 51%, while 

41% stated they could cope with their jobs better due to 

the decrease of the daily buildup of tension and stress. 
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More self-confidence was reported by 45%, 86% indicated 

they had greater stamina and energy, and 62% voiced 

increased physical activity. Additionally, 48% voiced 

better sleeping habits. These reported improvements tended 

to be subjective in nature. Nevertheless, the authors 

noted that these feelings could contribute to increased 

job productivity and satisfaction by promoting positive 

attitudes to employees' work. 

Thus, the workplace can instigate a positive change in 

a worker's life by instituting physical fitness programs. 

The health of an organization's employees benefits the 

company (Howard & Mikalachki, 1979). 

Summary 

In conclusion, the role of prevention of premature 

death and disability with its cost effectiveness has been 

addressed in this· chapter. Also, stress in terms of dis

tress has been discussed along with the negative side of 

anxiety. The information presented has indicated that the 

negative, uncontrolled stress/anxiety levels have con

tributed to illness and disease. Furthermore, evidence 

that physical activity and exercise would possibly alle

viate potential health problems by lowering stress/anxiety 

levels was also reported. In theory, there was a seemingly 

strong support base that exercise lowered stress/anxiety 



levels. However, there seemed to be a lack of research 

linking exercise and anxiety. 
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CHAPTER 3 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

This was a nonexperimental, explanatory survey. 

Anxiety·levels of exercisers were compared to anxiety levels 

of· nonexercisers in a group of petrochemical office workers. 

Setting 

This study was conducted within one employee unit of a 

large petrochemical industrial plant specializing in plas

tics. This plant was situated within an industrial complex 

located in southeastern Texas in close proximity to a metro

politan area of approximately 50,000 people. There was no 

formalized setting for completion of the questionnaire 

packets~ The questionnaires were completed on the job. No 

formalized place nor time was specified as long as it was 

within the shift on which they were received. 

Population and Sample 

The total population of the petrochemical plant was 

approximately 500 workers. All office workers--professional 

engineers, management, clerical personnel--in one unit of 

the petrochemical company comprised a sample of convenience. 

There were 40 persons employed in the sample unit; each was 

asked to participate; 27 (67%) completed the study. 
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Protection of Human Subjects 

The industrial agency's permission was obtained from 

the plant·manager (Append;x A). I d' 'd • n ~v~ ual employees' 
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consent.for their participation was their completion and 

return of the questJ.'onna;res. N • o names or identifying marks 

were used on the questionnaires; therefore there was no 

invasion of participants' privacy and the study was exempt 

from· review by the Texas Woman 's University Human Rights 

Committee. 

Instruments 

Each participating employee was presented with a 

questionnaire packet which included a letter identifying 

the investigator and explaining the study, a data sheet with 

demographic and exercise questions and the Self-Evaluation 

Questionnaire, STAI Forms X-1 and X-2 (Spielberger, Gorsuch, 

Lushene, 1968) (Appendix B). The data sheet was designed to 

elicit information on variables such as age, sex, marital 

status, number of children/dependents, job title, self

rated intensity of physical work on the job (light, moder

ate, heavy) and weekly exercise times and duration. 

The self-Evaluation Questionnaire, STAI Forms X-1 and 

X 2 ( · lb t 1 1968) was used to measure the - Sp1.e erger e a . , 

dependent variable, anxiety. The State-Trait Anxiety 

Inventory (STAI) was developed by Spielberger, Gorsuch, and 



Lushene in 1968 as a standardized self-reported test of 

both·state and trait anxiety levels. There are 40 ques

tions on the test. Half o~ these questions examine state 

(feelings right now--present time) and the other half 

~involve .. trait (general emotional disposition) {Spielberger, 

Gorsuch, and Lushene, 1970) . 

State anxiety has been accepted as a concept 

encompassing the reaction and intensity of the reaction as 

a''perceived threat at a.particular moment. Trait anxiety, 

on the other hand, has been used to describe the personal 
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differences of such individual reactions. The scores of the 

STAI could range from a minimum of 20 points to a maximum 

of 80 points on both the A-State and A-Trait scales 

(Spielberger et al., 1970). 

The scoring of the STAI statements varies in rank 

order; while a score of 11 4 11 might indicate high anxiety 

levels for one i tern, another "4" might represent low 

e .. v.,,_(l:;:> ;;" 

show high anxiety and are the same as the numbered black-

anxiety. The i tern scoring weights which have high ratings 

ened spaces on the test form for those items. The scoring 

is reversed for the items which give a high rating for a 

low anxiety level. These reversed items on the STAI scales 

are: 1 1 2 5 8 10 11 151 161 191 and 
A-State sea e-- 1 ~, ' ' , ' 

6 7 10 13, 16, and 19 (Spielberger 
20; A-Trait scale--1, , 1 

1 
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et al., 1970, .p. 5). A State J.·tems f - range rom 11 not al all" 

to "very much so" and A T · t · - raJ. J. terns range from 11 almost 

never" to "almost always" (Spileberger et al., 1 7 9 0, p. 5). 

Validity and reliability of the Self-Evaluation 

Questionnaire, STAI Forms X-1 and X-2, have been well 

tested. The testing for the STAI was done using large 

sample groups (976 college freshmen, 494 undergraduate 

students, 377 high school students, and 212 prisoners). 

Validity for trait scores was computed from the IPAT Anxiety 

Scale, Manifest Anxiety Scores and Adjective Check List, 

with .75, .80, and .52 coefficients, respectively. Trait 

alpha coefficient scores range from .86 to .92, while the 

state scores were from .82 to .92. State scale internal 

consistency ranged from .82 to .92 using the Kuder

Richardson 20 (Spielberger et al., 1970). 

Data Collection 

The cooperation of the petrochemical office workers' 

supervisor was enlisted per phone conversation prior to 

meeting with him. In a scheduled meeting the proposed plan 

was outlined for distribution and collection of the ques

tionnaires. At that time, it was requested that the indi-

d t th questl.·onnaire packets be someone 
vi ual passing ou e 

other than management. A secretary was then requested to 

deliver the packets and was instructed to read the following 



at the'beginning of the workday to the individuals in the 

designated group {Appendix C) : 
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-.:Please read the enclosed letter that explains the 
~~rpose and nature of this study. Your participation 
~n the study will be both anonymous and voluntary as 
indicated in the letter. At the end of the day, please 
place your completed questionnaire packets in a box 
which I will bring with me. 

The investigator then picked up the completed questionnaire 

packets from the supervisor at the end of the workday. This 

method of data collection was requested by the plant manager 

to reduce possible work disruptions that might otherwise 

be experienced by the employees. 

Treatment of Data 

Descriptive statistics were used to summarize the 

demographic data of age, sex, marital status, number of 

children/dependents, job title and intensity of physical 

work on the job. 

The independent variable of exercise was scored 

nominally. These scores were compared to the interval 

data on the dependent variable of anxiety bY. using the 

Mann-Whitney u Test which allowed the comparison of the 

two exercise groups. The differences in exercisers' 

• state and trait anxiety levels by versus nonexercisers 

d mar1tal status were compared using the 
job titles an • 

Kruskal-Wallis test. 
In addition, the Hann-Whi tney Q 



test was used in comparing sex with anxiety level. 

Pearson product-moment correlation coefficients were used 

in examining the relationship between state and trait 

anxiety levels and age. 

1' 
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CHAPTER 4 

ANALYSIS OF DATA 

An explanatory, nonexperimental study was conducted to 

examine the therapeutic effects of exercise on anxiety 

levels. Petrochemical office workers who followed a self

reported exercise program were compared to co-workers who 

were non-regular exercisers. 

The independent variable was exercise, which was 

divided into the number of times one exercised per week. 

Regular exercisers were determined by noting those who 

reported exercising two or more times per week. Nonexer

cisers were those who reported exercising less than twice 

per week. Self-reported data on exercise habits were 

obtained from the demographic data sheets collected with 

Spielberger's State/Trait Anxiety Inventory (STAI). The 

contents of this chapter present the analysis of the data 

obtained from the sample studied. 

Description of the Sample 

A nonrandom convenience sample was selected from a 

group of petrochemical office workers in a large plant in 

southeast Texas. Demographic data sheets provided self

reported information from the 27 respondents (Appendix B) • 
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The a9es, ~of -the b · 

su Jects varied from a minimum of 23 years 

to a maximum of 58 years. Th e mean age was 3 7. 2 years with 

a standard deviation of 12.2. s b · u Jects included in the 

sample were office workers whose J'ob responsibilities 

varied from secretary to manager. 

The group included 19 (70.4%) married, 5 (18.5%) 

divorced, and 3 {11.1%) single adults. Sex differentiations 

were 15 (55.6%) males and 12 (44.4%) females. The number of 

dependents (children) ranged from zero to four: 12 (44.5%) 

had no dependents, 4 (14.8%) had one dependent, 7 (25.9%) 

had· two .. dependents, 1 ( 3. 7%) had three dependents; and 

3 (11.1%) had four dependents. 

To· differentiate between exercisers and nonexercisers, 

the demc?graphic data sheets questioned both weekly fre

quency and length of time spent exercising. Questions asked 

on the levels of exercise ranged from never to four times 

per week. The respondents to the first two questions, 

never exercise and one time per week, were placed in the 

nonexerciser category. The remaining sample answering 

two times per week to four times or more per week were 

placed into the exercisers category. Those who were con

sidered nonexercisers numbered 10 (37% of the sample), 

leaving 17 (63%) in the exerciser category. The exerciser 

1 dl.. v 1· ded ; nto the following categories: samp e group was • 



two times per week was 17 (26 5%) • o respondents; three times 

per week was 8 ( 29. 7%) ; and four or more t;rnes • per week 

was 2 (7.4%) (Table 1). 

Table 1 

Petrochemical O~fice Workers' Self-Reported 
Number of T1mes Exercise per week 
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Number Percentage 

Nonexerciser Group 

Never '~exercise 
1 time per week 

,' 

Total Nonexerciser 
Group 

Exerciser Group 

2 times per week 
3 times per week 
4 or more times per week 

Total Exerciser Group 

Total 

10 
0 

10 

7 
8 

____£ 

17 

27 

37.0 
0.0 

37.0 

25.9 
29.7 
7.4 

63.0 

100.0 

In analyzing the subjects' answers to length of time 

that they exercised, it was found that the majority of the 

exerciser group, 8 (29. 7%), exercised only 11 to 20 minutes, 

while 5, (18. 5%) exercised 21 to 30 minutes. This left 

only 4 (14.8%) who exercised 31 to 40 minutes or longer 

(Table 2). 



Table 2 

Petroch;~ic~~ Office Workers'Self-Reported 
ra 10n of Exercise Periods 
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Number Percentage 

Nonexerciser Group 

Never exercise 
5: to'lO minutes 

Total Nonexerciser 
_Group 

Exerciser Group 

10 
0 

10 

11 to 20 minutes a 
21 to JO minutes 5 
31 to 40 minutes or longer _i 

Total Exerciser Group 17 

Discussion of Findings 

This study tested the following hypotheses: 

37.0 
0.0 

37.0 

29.7 
18.5 
14.8 

63.0 

1. Petrochemical office workers who practice regular 

exercise will have less state anxiety than those who 

~o not practice regular exercise. 

2. Petrochemical office workers who practice regular 

exercise will have less trait ·anxiety than those who 

do not practice regular exercise . 

. As previously mentioned, the independent variable, 

level of exercise as categorized into exercisers and 

nonexercisers, was determined by the self-reported answers 
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to the questions th d on e emographic data sheets. The group 

of exercisers as formulated fro th' m J.s self-reported method 

included those who stated that they exercised twice or more 

per week . . These two groups, exercisers versus nonexercis

ers, were compared to the dependent variable of state/trait 

anxiety scores. 

In 'Viewing the state anxiety makeup of the sample 

studied, the mean score was 45.67. The range of state 

anxiety scores varied from a low of 40 to a high of 51. 

The mean state anxiety score was 45.67 with a standard 

deviation of 3.174. For the nonexerciser group (n=lO), 

the mean rank was 12.10, while the exerciser group (rr=l7) 

had a mean rank of 15.12. 

State anxiety was examined in its relationship to 

exercise using the Mann-Whitney U statistical test for 

analysis of scores of two groups {Polit & Hungler, 1978). 

According to the findings, there was no significant differ

ence between state anxiety and the number of times one 

exercised per week {two-tailed Q = .3595). Thus, the 

exercisers, exercising more than twice per week, had similar 

state anxiety levels as the nonexercisers {Table 3). 

Therefore, Hypothesis 1 of this study was rejected. 

Trait anxiety scores ranged from a minimum of 36 to 

a maximum of 56 • 
The mean trait score was 45~78 with a 

f 5 25 The Mann-Whitney U statistical 
standard deviation o · · 
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Table 3 

Petrochemical Office Workers' state 
S 

Anxiety Mean Rank 
cores of Exercisers versus Nonexercisers 

Number Mean 
Rank 

Mann-
Whitney Two-Tailed 

u .2. 

Nonexerciser Group 

Exerciser Group 

10 

17 

12.10 
66.0 .3595 

15.12 

test was once again used to examine the scores. The trait 

anxiety mean rank of the nonexerciser group <n.=lO) was 

16.25. For the exerciser group (n=l7), the mean rank of the 

trait anxiety score was 12.68. Like the state anxiety 

scores, there were no significant differences noted in trait 

anxiety scores of exercisers versus nonexercisers (two-

tailed~= .2638) {Table 4). Therefore, Hypothesis 2 of this 

study was rejected. 

Table 4 

Petrochemical Office workers' Trait Anxiety Mean Rank 
scores of Exercisers versus Nonexercisers 

Mean 
Mann- Two-Tailed 

Number Rank 
Whitney 

.2. u 

Nonexerciser Group 10 16.25 
62.5 .2638 

Exerciser Group 
17 12.68 
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The demographic data of the s 1 · amp e were exam~ned 

further. Age was not significantly related to either state 

or ·trait' anxiety scores using Pearson product-moment cor

relation coefficients. Thus anxiety levels in younger and 

older'adults were similar. 

The seven classifications of secretary, clerk, 

purchaser, supervisor, programmer, engineer, and manager 

were compared on the variable of state anxiety by the 

Kruskal-Wallis one-way ANOVA statistical test. The results 

showed no significant difference between job classification 

on the variable of state anxiety. Therefore, job responsi

bilities did not seem to increase the subjects' transient 

anxiety scores. Male and female anxiety scores were also 

compared using the Mann-Whitney U test. Comparing males' 

and females' anxiety levels, no statistical difference was 

found between the two groups. Marital status was divided 

into five categories: married, divorced, separated, single, 

and widowed. comparing the dependent variable exercise to 

the independent variable of anxiety level, no significant 

difference was noted between the marital status categories 

and the variable state anxiety by using the Kruskal-Wallis 

test. Thus, it was found that married, divorced, and 

single status apparently had no bearing on the subjects' 

anxiety level differences. 



The job classifications of light, moderate and heavy 

were not compared statist;cally 'th • w~ anxiety levels. The 

group was made up of office workers of which 24 (88.9%) 

answered that their work fit into the "light" category. 

The remaining two (7.4%) and one (3.7%) classified their 

work as moderate and heavy, respectively. Thus, this 

study did not consider physical exertion at work as a 

factor in relieving anxiety. 

Summary of Findings 
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The results of this research show that more investigation 

is needed in the field of the beneficial effects of exercise 

on anxiety levels. The data from this study indicate no 

significant difference in comparing the anxiety scores of 

the petrochemical office workers who exercised versus the 

ones who did not exercise. The data did not indicate a 

significant relationship between anxiety scores and the 

demographic variables of age, sex, and marital status. 

Based on the· findings of this study, the hypotheses, that 

both state and trait anxiety levels would be less with 

exercisers than nonexercisers, were rejected. 

Chapter .5, which follows, presents the final summary 

of this study. A discussion of the implications and recom

mendations for future studies concludes this investigation 

into the effects of exercise on anxiety levels. 



CHAPTER 5 

SUMMARY OF THE STUDY 

As has been previously addressed in this thesis, an 

and stress could lead to crippling 

The quality of life experienced by 

overload of anxiety 

diseases and death. 

many people has been lowered by these stress responses. 

Thus, thT purpose of this study was to examine exercise as 

a method for reducing such anxiety and stress. Spielberger, 

Gorsuch, and Lushene's (1968) test on state and trait 

anxiety scores was used to compare anxiety levels of those 

who exercised with those who did not exercise. 

summary 

State/trait anxiety levels of regular exercisers 

versus nonexercisers were compared in a group of petro-

cheriti cal 'office workers. The sample consisted of 27 sub-

jects who completed a demographic data sheet along with 

the State/Trait Anxiety Questionnaire (STAI) Forms X-1 and 

X-2 (Spielberger et al., 1968). 
The questionnaire packets 

also included a letter of explanation to each participant. 

These packets were distributed at the start of the workday 

and were picked up at the day's end by an administrative 

secretary. The results of the study showed no significant 
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difference in state/trait anxiety scores between those who 

exercised .and those who did not exercise. Thus, the 

hypotheses as previously addressed were not supported. 

Discussion of Findings 

With no significant difference between anxiety levels 

of exercisers versus nonexercisers, the findings of this 

study did not support the viewpoint that exercise lowers 

anxiety levels. This study's results were unlike those 

studies previously addressed in the literature review. 

~tern and Cleary ( 19 81) noted in their research of 784 men 

with a history of myocardial infarction that exercise did 

positively affect anxious patients. Likewise, Prosser, 

Carson, Phillips, Gelson, Buch, Tucker, Neophyton, Lloyd, 

and Simpson (1981) had found that their exercise group had 
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significantly lower anxiety scores than their nonexercise 

control group. Furthermore, their sample was also a car

diac rehabilitation group. Exercise might have offered 

physical and psychological optimism to both of these car

diac subject studies which might have had a greater effect 

upon alleviating their anxiety levels. A seemingly healthy 

group of petrochemical office workers might not have the 

same need. of extended hope of improvement of health as 

cardiac rehabilitation patients. 
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Also, the results of this study were not the same as 

Hilyer, Wilson, Dillon, and Care (1982) found when they 

examined ~nxiety levels in juvenile delinquents retained in 

a state home. State/trait anxiety tests were given pre and 

post introduction of an exercise program. The reported 

scores showed a remarkable decrease in both state/trait 

anxiety in the exercise group as compared to the nonexer

cise control group. However, in their study, perhaps the 

Hawthorne effect of more personalized attention to a group 

of unloved children could have been enough to lower anxiety 

levels (Hilyer et al., 19 82) . A pre and post. anxiety test 

for the petrochemical office workers upon e?tering an 

exercise program with a control group would have perhaps 

given more support to the hypotheses studied. 

Furthermore, this study's results did not support the 

conclusions of Heaps (1978) and Stuart and Brown (1981). 

Both studies examined the psychological benefits of exer

cise. Heaps (1978) felt that the benefits of lowered 

anxiety levels were due primarily to physical health 

improvement. stuart and Brown (1981) felt that lowered 

anxiety levels resulted from the balance of life that exer-

otller ;mproved health habits had to offer, 
cise along with • 

i e 1 and nutrition. • • , s eep 
Exercise in both of these stud-

C
oping mechanism for stress and 

ies was found to be a good 

anxiety. 
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Furthermore, the lack of relationship between anxiety 

scores and exercise in the present study of petrochemical 

office workers could not be considered conclusive. A 

sudden, unexpected exogenous variable might have affected 

the results of this study. During the week that the ques

tionnaire packets were distributed, plant layoff rumors had 

started. Consequently, the lack of alleviation of anxiety 

by exercise of exercisers and nonexercisers might have been 

due to job insecurities. Exercise as a method of reducing 

stress/anxiety levels might not have been strong enough to 

combat the fear of one's loss of financial security. 

Socioeconomic stability had not been mentioned as a factor 

affecting any other study found in the foregoing litera-

ture search. 

conclusions and Implications 

· study are felt to be inconclusive. The results of th~s 

f th;s study, exercise was not Based on the findings o • 

1 1 However, these results point 
related to anxiety eve s · 

research in the field of 
out the need for further stronger 

exercise and anxiety levels. 
of the results of this study 

The marked inconsistency 
ted by the literature review 

as compared to those sugges 

results in the following implications: 



1. 

2. 
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A need exists for more scientifically controlled research 

in any field which would assist people in lowering 

their anxiety/stress levels and th us lower the risk of 

disabling diseases. 

Indepth experimental studies should be continued in the 

area of examining beneficial effects of exercise upon 

lowering anxiety/stress levels. 

Recommendations for Further study 

Based on the conclusions and implications of this study, 

the following recommendations are made: 

I. Studies on anxiety levels should not be undertaken when 

there have been such strong exogenous variables as 

plant layoff rumors in a work setting affecting job 

security. However, if prior knowledge of the layoffs 

was known by the investigator, one could recommend that 

job security could be controlled by selecting only 

those who knew their jobs were not in jeopardy. Thus, 

this group's exercise habits might have more strongly 

affected their anxiety l~vels. 

2. A larger sample would be preferred, for perhaps a 

clearer picture of the effects of exercise on one's 

anxiety levels would be presented. 

3 ld b U sed in a study with an 
. Random sampling cou e 

experimental and control group. 
Anxiety state/trait 
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tests could be given pre and post test, before and 

after an exercise program had been implemented. There

fore, a more scientific method would have been used in 

determining any significant role of exercise on anxiety 

levels. 

4. The duration of exercise perhaps could have been taken 

more into consideration. Perhaps the length of time 

plus the intensity of exercise has more of an effect 

upon relief of anxiety and stress. 
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Dear Employee, 

I am Charlene J. Lueck, a graduate student at Texas 
Wana~·s University, Houston, Texas. To complete the 
requ1rernents. f.or my Master of Science degree in Nursing, 
I am conductlng a study on the effects of exercise on 
anxiety levels. 

My survey entails how man might effect·ively lower 
anxiety/stress levels through the amount of exercise he 
might pract1ce. The enclosed questionnaire will take 
approximately 15 minutes of your time. All returned 
information will be confidential. Names are not to be 
included on any of the sheets attached. Data will be 
reported in group for.nat only and findings will be avail
able thru your plant manager. 

Your plant manager has given his permission to do this 
study. Your participation is strictly voluntary~ Your 
return of the questionnaire signifies your consent ~ o 
participate. Thank you for your time and cooperat~on · 

Sincerely, 

Charlene J. Lueck, RN, BSN 

!XiR RETtiRN OF nilS <:C'(JESTIQ.~IRE WILL SIGNIFY YOUR VOLUNTARY PARTICI
PATIOO Di 'ffiiS sn.m. 
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DATA SHEET 

Please provide the answers to the following questions by 
either filling in the blanks or checking the appropriate 
line. 

1. Age 

2. Sex 

_Male 

_Female 

4. Marital Status 

_Married 

_Divorced 

_separated 

_Widowed 

_single 

5. Number of children/dependents 

6. Job title 

7. Intensity of physical work on the job 

_Light 

_Moderate 

_Heavy 

8. I exercise times per v:eek. 
Never exercise 

---1 time per week 
---2 times per week 
-3 times oer week :::4 or more times per week 

9. Each time I exercise, 
continuous minutes. 

~ever exercise 
---5 to 10 minutes 
---11-20 minutes 

it is 

---21-30 minates 
=31-40 minutes or longer 

for appr~ximately 
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ORAL INSTRUCTIONS TO STUDY RESPONDENTS 

Please read the enclosed letter that explains the 

purpose and nature of this study. Your participation 

in the study will be both anonymous and voluntary 

as indicated in the letter. At the end of the day, 

please place your completed questionnaire packets 

in a box which I wi 11 bring with me. 
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