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CHAPTER 1 

INTRODUCTION 

As our technological society becomes more complex, the 

contemporary person must continually adapt to increasing 

levels of stress within the environment. This is particu

larly true of the urban population employed primarily in 

sedentary occupations. While stress is necessary for 

survival, an overabundance of stress is viewed as a threat 

to health. High levels of stress may result in anxiety for 

individuals and may then interfere with one's level of 

wellness . Stress has been identified as a contributing 

factor in a variety of diseases, psychological problems, 

and even dea th. As individuals become more aware of the 

impac t of s tress on their health, they are recognizing the 

need to cope with stress in an attempt to prevent illness 

and prematur e death and to improve their quality of life. 

Employer s also are recognizing that they have a vested 

interest in the health of the emp loyee , and they are facil

itating positive health behavio r s . As a preventive and 

he alth enhancing measur e , many employers are sponsoring 

h e alth promotion programs that include physical fitness and 

e xercise programs for employees . Th e purpose o f these 
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programs is to encourage employees to at least maintain and, 

hopefully, increase their level of wellness. Exercise 

r e sulting in physical f i tness is seen as a positive health 

behavior in reducing health problems. 

The value of physical fitness exercise programs in 

o ccupational settings that are directed toward altering 

a nxie t y has infrequently been reported in the literature. 

This s t udy examined the value of a physical fitness exer

cise p ro0 r am i n altering anxiety in the sedentary employee. 

Problem of Study 

Stress in o ur environment may lead to increased levels 

of individual str ess r e sulting in anxiety. Exercise and 

phys ical fitness a r e mechani sms f or cop ing with stress and 

anxie t y . Therefore , t h e p robl em of this study was: What 

is the r e lationship between a s e lecte d physical fitness 

e xercise program and the al te r a tion o f anxiety in a selected 

g roup of sedentary employees ? 

Justification of Probl em 

Increasing health costs in the United Sta t es h a ve 

nume rous ajor implications; one is the c ons i de r ati on o f 

prima ry prevention meas ures . This includes i ndividuals 

assumi n more r espons ibility for i mproveme nt and mainte 

nance of heir well-bein and health . Hea lth promotion 

programs in he occupational setting atte~pt to educat e 
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people to better understand their role in their own health 

and to promote dissemination of information so that choices 

concerning health can be made. These programs foster 

changes in li f e-style that can reduce risk factors in 

developi n g disease. Advantages of health promotion programs 

a t the works i te are: a high degree of voluntary participa

tion, either free or at a nominal cost to the employee; 

and a cost-be n e fit potential for the employer due to the 

reduced costs o f health care, disability and death (Health 

Edu cation, 1980) . 

Recent l y t he r e h as been an increased interest in 

exploring relationships be tween a n individual's physical 

fitness and psych o logical f unctioning. Those determined to 

be physically fit by the Cooper 1 2 mi nut e running test were 

found to have definite psycholog ical be nefit followin g con

sistent exercise and enhanced p hys ical fi tness. The 

participants' perception of their l e v e l o f f itnes s wa s 

positi ve ly r elated to feelings o f self-accept a nce and 

negative ly r e late d to anxiety and bodily f uncti oning (Hea p s, 

1 9 7 8) . 

A physical fitness pro g ram is one modality t h at c an 

r e sult in an individual obtaining mor e positive health 

attitudes and hea lth-re lated be havior . Sedentary mi dd le

a ged al e s, who were involved in a physica l activity g roup 

f or one hour hree times a week for 1 8 months, r eport ed 
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increased stamina and energy, more positive feelings about 

their health, weight reduction, and a greater ability to 

deal with stress and tension. The authors attributed the 

participants' improved health habits and behavior, general 

se lf-image, and attitudes toward work and work performance 

to the efficacy of the program (Heinzelmann & Bagley, 1970). 

Health departments in the occupational setting 

prov idin g physical fitness programs need data evaluating 

the effect of the program on the employee. However, there 

are minimal data available particularly with reference to 

the c ost - effectivenes s and cost-benefit. The major reason 

for the scarci t y o f s uch in f ormation is due to the newness 

of programs and t he d ifficulties inhe rent in conducting 

eva luative resea rch (Hea lth Education, 1980). 

Specifically , i t was o f humanitarian and monetary value 

to know if physica l fitness exe rcise p rog rams reduced 

st r es s and anxiety of empl oyees . I f a p rogram produced this 

ef fect, industry would r eap benefit s f rom the less stres s ed 

employee who would be more effective a n d effic i en t , thus 

inc r easi ng one's productivity . Shoul d phys i c a l fitness 

prog rams result in decreased anxiety wi t hin i ndividual s , 

nurse clinicians and administrators in the occ upat ional 

setti ng could en courage this type of activity fo r the 

s ressed employee , the r eby promoting preventive, economical, 

and r esponsible self -health care . 
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Theoretical Framework 

Selye (1956-1976) identified stress as "the nonspecific 

response of the body to any demand" (p. 1). It is the 

"state manifested by the specific syndrome which consists of 

all non-specifically induced changes within a biologic 

system" (Selye, 1976, p. 64). There is no particular 

causal agent in stress; .however, it has its own character

istic form and composition. The visual changes due to the 

stress are the elements of its form. These elements are 

additive indicators expressing the sum of the various 

adjustments taking place within the body at any time. The 

essence of stress is the heightened demand for activity to 

reestablish normalcy by readjustment and readaptation 

(Se1ye, 1976). 

Stress is induced by many agents. A stressor is 

anything that produces stress. The stress state itself is 

a specific syndrome in response to the stressor causing two 

types of changes. The primary change is nonspecific in form 

and causation . The secondary change is specific and is 

ter med the "general adaptation syndrome" that includes the 

nonspecific changes as they develop during continued 

exposure to a stressor (Selye, 1976). 

The general adaptation syndrome occurs in three 

dis tinct stages . They are : (1) the alarm reaction; 

(2) the stage of resistance ; and (3) the stage o f 
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exhaustion. During the alarm reaction chemical alarm 

sig nals are sent out by the stressed tissues to the 

hypothalmus, connected to the pituitary that regulates the 

activity of the adrenal cortex glands producing the adap-

t ive hormones. They fall into two categories: they are 

the anti- i n f lammatory or glucocorticoid hormones and the 

p roin f lammatory and/or mineralocorticoid hormones. The 

an ti- inf lammatory hormones, ACTH, cortisone and cortisol 

inhibit exc es si v e defensive reactions, while the proinflam

mato r y hormo nes, somatotrophic (STH), aldosterone, and 

desoxycorti cos t e rone (DOC) s timulate them. These hormones 

are syntoxic as they fa cilitate coex istence with a pathogen 

by decreasing sensi t ivi t y to it, or by encapsulating it 

within a barricade o f i nf l ammatory tissue. 

The function of the ca t a t o x ic hormones is to destroy 

the potential pathogens thro ugh the i n trod uction o f p oison 

me tabolizing en zymes in the l iver (Se l ye , 1976). This 

chemical action occurs by dest r uc t ive en zymes gen e r a ting an 

active attack on the pathogen by accelerat i nq the c a tatoxic 

metabo lic degradation . During the alarm stage cel l s o f the 

ad r ena l cortex discharqe se cr e tory granules i nto t he blood 

stream causing depletion of the corticoid- containing lipid 

s torage ate rial . There is hemoconcentration , hypocloremia 

and eneral tissue catabolism . During this stage if 
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resistance is diminished and if the stressor is 

s ufficiently severe death may ensue (Selye, 1975). 

The stage of resistance is the stage of adaptation. 

During this stage the cortex becomes rich in the secretory 

gran ul e s. There is hemodilution, hyperchloremia and anabo-

li s m with a return toward normal body weight. Resistance 

now rises above normal. If there is continued exposure to 

the n ox ious agent, the acquired adaptation is lost and the 

organism enter s into t h e stage of exhaustion. This stage 

follows as l o ng as the stre ssor is severe enough, however, 

unde r continual s tres s exhaustion e ventually ensues due to 

dep letion of adapta t ion ene r gy . The alarm r e action si gns 

reappear, but they are irrev e r sib l e a nd death occurs. 

Selye (1976 ) identified ma ny disea se s as havin g a 

ma ladaptive component . They inc lude : hi g h blood p ressure, 

diseases of the heart and of the b l o od ves s els , di seases of 

the kidney, rh eumatic and rheumatoid arthri t is, ner v ous a n d 

menta l diseases , di ges tive diseases , cance r , and di seas e s 

of r esistance in gene ral. There are psychos omatic i mp l i c a 

tions in the str ess concept . Bodily changes during stress 

act upon mental ity, while me ntality affects bodily changes . 

The two systems are interdependent . One must distinguish 

between the role played by the stressor and from the adap-

i e mechanisms of defense and surrender (Selye , 1976) . 
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Stress can be associated with pleasant or unpleasant 

experiences, since it occurs on an experience continuum. 

Avoidance of stress is impossible and without it death 

would occur. Pleasant stress or eustress is fulfillment 

wi thou t distress. Hi gh levels of stress within the individ-

ua l l e ad to distress and may eventually cause maladaptive 

d i sease s (Se lye, 1974). 

In this study stress was conceptualized as the 

nonspecif ic r esponse to any demand made on the individual. 

The str esso r ma y b e biologic, psychologic, or sociologic in 

origin . High l evel s of stress within the individual lead 

to dist r ess and anx i e ty, and may eventually cause maladap-

tive responses o r d i sea s e s. In our society there are 

increased demands f or r ea d j ustment and r e adaptation. 

Individuals who a r e main taining physical fitness by partic

ipation in a fitness p r ogram a r e incre asing their adaptive 

me chanisms and may expe r ien ce alte ration in anxiety as 

pe r sonality traits and states . Th e sev e r i t y of the stres-

sors will influence the individual l s gen eral a daptation 

syndrome . Individuals who maintai n physica l f itne ss over 

ti me may have decreased levels of anxiety s t ates , thus 

increasing resistance to stressors and prepar ing t he 

indi idual fo r nonspecific r espons e to stress a n d adapta 

ion . 
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Assumptions 

The following assumptions were made in this study: 

1. All individuals experience some degree of stress in 

their daily lives. 

2 . Stress is necessary for survival. 

3 . A gene ral adaptation syndrome occurs in individuals. 

4 . The psychological and biological components of man are 

interdependent~ stress has a psychological effect as 

well as a biological effect. 

5 . The stressor is the stimulus and anxiety is the 

behavioral indicator or the response to stress. 

6 . It is possible to measure stress by measuring anxiety. 

7 . Distress is harmful to man . 

8 . Physical f itness has psycholoqi cal benefits. 

Hypotheses 

The hypotheses under study were: 

1 . There is an inverse r e lationship between level of 

participation in a selected physical fitness exercise 

prog ram and trait anxiety . 

2 . There is an inverse relationship between level of 

participation in a physical fitness exercise program 

and state anxiety . 
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Definition of Terms 

The following terms were defined for this study: 

1. Anxiety--a ''specific emotional state which consists of 

unpleasant, consciously perceived feelings of nervous

ness, tensions, and apprehensions" (Spielberger, 1972, 

p. 24). 

2 . High-level participants--individuals who had been in 

the selected physical fitness exercise program for at 

least three months and who had engaged in vigorous 

physical activity more than three times a week for 

20 minutes. 

3 . Low-level participants--individuals who had been in 

the selecte d physical fitness exercise program for at 

least three months and who had engaged in vi gorous 

physi cal activity less than three times per week for 

20 minut es . 

4 . Physical fitness exe rcis e prooram--a component of a 

health p romotion p rog ram encouraging employees to take 

personal responsibility f or the improvement and mainte

nance of their own health and fitness . Any f ull time 

employee was eligible fo r the program. 

participate one must have : 

In order to 

a . Received a comprehensive medical clearance; 

b . Discussed the findings with a staff physi cian~ 
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c. Undergone an orientation with a physical fitness 

staff person; and 

d. Was scheduled for bimonthly re-checks beginning two 

months after the original medical clearance. 

5. State anxiety--a transitory emotional state that 

consists of feelings of apprehension, tension, and 

heightened activity of the autonomic nervous system. 

It was assumed that A-states vary in intensity and 

fluctuate over time as a function of the stresses that 

impinge upon the individual (Spielberger, 1972). 

6. The State-Trait Anxiety Inventory (STAI)--a research 

instrument developed by C. D. Spielberger, R. L. 

Gorsuch, and R. E. Lushene in 1970 to measure state 

anxiety (A-state) (STAI Form X-1) and trait anxiety 

(A-trait) (STAI Form X-2) phenomena in "normal" adults 

(Spielberger, 1972). 

7 . Stress--the "nonspecific response of the body to any 

demand" (Selye, 1976, p. 1). 

8 . Stressor--anything that produces stress within an 

individual (Se lye, 1976). 

9 . Target heart rate zone--70% to 80% of the measured 

maximal attainable heart rate. Pa rticipants were 

encouraged to check their pulse five minutes into the 

vigorous part of the exercise routine to as certain if 

they were exercising within this level (Zohman, 1974). 
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10. Target zone--the intensity of exercise needed to 

condition the muscles and cardiovascular system lead

ing to physical fitness, without exceeding safe 

limits. The target zone is between 60% and 80% of a 

person's maximal aerobic power or maximal oxygen 

intake (Zohman, 1974). 

11. Trait anxiety--A-trait anxiety is a personality trait; 

it refers to relatively stable individual differences 

in anxiety proneness (Spielberger, 1972). 

12. Vigorous physical activity--any type of exercise that 

is cardio-respiratory in nature. The exercise must 

have included the following criteria: 

a . Intensity--the individual does exercise that would 

be within the level of the target heart rate zone 

maintaining a level of 70% to 85% of the maximum 

heart rate; 

b . Duration--the exercise period lasted 20 minutes; 

and, 

c . Fr equency--the individual must have done exercise 

a minimum of three times per week on nonconsecu

tive days . 
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Limitations 

The limitations in this study were: 

1. The subjects had participated in the physical fitness 

exercise program for varying lengths of time; therefore 

in some participants an alteration in anxiety may have 

occurred prior to involvement in the study. 

2 . There were no baseline data on subjects• state or trait 

anxiety levels prior to entering the physical fitness 

program that could havebeen used for comparison purposes. 

3 . Subjects were volunteers in the physical fitness 

program and may have possessed characteristics that 

differed fr om the general population. 

4 . Subjects experienced varying degrees of stress due 

to thei r jobs or daily life stresses. 

5 . Subjects could have withdrawn from the program prior to 

the comple tion of the study. 

6 . Findings could not be generalized to the employees in 

the corporation since the selection of the participants 

in the study was not a random procedure. 

7 . There was no control over extraneous variables, such as 

life situations, that may have affected trait or state 

anxiety . 
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Summary 

This investigation was undertaken to ascertain if there 

was a relationship between a selected physical fitness pro

gram and the level of anxiety in a group of sedentary 

emp loyees. The theoretical framework was based on Selye's 

theory of stress adaptation. Two hypotheses were proposed 

and the assumptions, definition of terms, and limitations 

of the study were identified. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

A review of the literature was done in an attempt to 

delineate a relationship between physical fitness exercise 

programs and anxiety. The areas investigated were: 

sedentary employment and coronary disease; physiology of 

exe rcise; physi cal fitness; physical fitness programs in the 

occupationa l setting; exercise and psychological correlates; 

and state and trait anxiety. 

Sedentary Employment and Coronary Disease 

The problem of sedentary employment and the 

relationship of cardiac disease has frequently been 

add r essed in the literature. In 1953 (a & b), Morris and 

his colleagues published the first studies that found a 

statistical relationship between physical activity and 

coronary heart disease in transport workers, i.e., male 

d rive r s and conductors on the London double-decker buses. 

The conductors were presumed to be more active since they 

collected the tickets while the drivers were considered 

sedenta r y workers . Data collected over a two year period 

indica ted that the total annual incidence of coronary heart 

disease was greater in the d rive rs as compared to the 

15 
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conductors (Morris, Heady, Raffle, Roberts, & Parks, 

1953a). 

The data analysis also revealed that coronary disease 

appeared at a younger age and immediate death occurred 

more than twice as frequently during the first episode of 

coronary attack in the drivers. Immediate mortality, or 

death within three days, was more than twice as great in 

the drivers as compared to the conductors. Of the drivers, 

31% died during their first coronary attack, while the rate 

was 19 % in the conductors. Fatal coronary thrombosis was 

more common in the drivers whereas angina pectoris occurred 

more frequently among the conductor group (Morris et al., 

1953a). 

Morris et al. (1953a) concurrently studied London 

postal workers and found similar results as in the trans-

port workers study. The physically active men had less 

coronary heart disease than the more sedentary telephonists 

and clerks. Again there was a greater tendency for non-

fatal disease in the postmen who were considered more 

active (Morris et al., 1953a). From these studies the 

following hypotheses were developed: 

~en in physically active jobs have a lower incidence 
of coronary heart disease in middle age than have men 
in physically inactive jobs . More important, the 
disease is not so severe in physically active workers, 
tending to present first in them as angina pectoris and 
other relatively benign forms , and to have a smaller 
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early-case-fatality and a lower early mortality rate. · 
(Morris et al., 1953b, p. 1111) 

Studies comparing occupational groups in terms of the 

incidence of coronary disease continued. Spain and Bradess 

(1960) published a study on postmortem examinations of white 

men, ages 30 to 60 years, who had died suddenly and unexpec-

tedly from accidents, homicide, or suicide in the absence 

of significant disease including coronary disease. 

Methodology of the study consisted of examining major 

branches of the coronary arteries in cross-sections at 

3 mi llime ter intervals. Criteria for determining the 

degree of coronary atherosclerosis was the degree of reduc-

tion in th e luminal diameter by the atherosclerotic lesion. 

The investigators had no prior knowledge of age and occupa-

t ion of the subjects . One hundred men in occupations such 

as accountants , bank clerks, chauffeurs, business execu-

tives , and stenographers were classified in the sedentary 

g roup, while 107 men in occupations such as construction 

workers, gardene r s , letter carriers, and plumbers were 

classified in the physically active group. 

Findings r egarding pathology indicated that the 

degree of atherosclerosis in the two occupational categor-

ies at various age l evels we re simi lar. The authors pos-

tulated that differences i n the frequency of ischemic h eart 

disease may be due to the incre ased myocardial circulation 
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in the more physically active men rather than the degree 

of atherosclerosis. It was suggested that physical activity, 

as determined by the type of occupation, combined with the 

gradual atherosclerotic narrowing of the coronary arteries 

may stimulate the development of a more efficient col

lateral circulation due to the better developed collateral 

vesse ls (Spain & Bradess, 1960). 

A retrospective study examining the incidence of 

athe rosclerotic heart disease among different types of rail-

road worke r s was done. Clerks, who were considered seden-

tary workers , were compared to the physically active 

switchmen and section men . The death rate due to heart 

disease was signif icantly higher in clerks than in section 

men . Of all the deaths, 49% were due to atherosclerotic 

heart disease in the clerical group as compared to 38 % and 

37% in the g roups o f switchmen and section men, respec-

tively . It was concluded that men i n sedentary occupations 

had more coronary heart disease than those in occupations 

r equiring mode rate to h eavy physical activity (Taylor, 

Klepeta r, Keys , Parlin, Blackburn, & Puchner, 1967). 

Paffenbarger and Hale (1975) examined the level of 

work activity and coronary mortality in a g roup of long

s hore en aged 35 to 74 years . A total of 6,351 men were 

obse rved for coronary mortality f or a 21 year period from 

1951 to 1972 . The men were divided into three groups 
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depending on their workload that was classified according 

to categories of high, medium, and low caloric output jobs. 

During the study, 598 men died from coronary heart disease; 

6 6 deaths occurred in the heavy work category, 107 in the 

moderate, and 425 in the light category. The age adjusted 

coronary death rate for the high-activity category was 

36.9 per 10,000 work-years and the medium and low categor

ies had rates of 46.3 and 49.0 per 10,000 work-years, 

respectively. The relative risk for developing heart 

disease was 1.0 per thousand for the heavy category, while 

1 .7 and 1. 8 per thousand were determined for the moderate 

and li ght categories. An inverse relationship was found 

between the level of work activity and risk of coronary 

mortality . The death rate for sudden death syndrome was 

5 . 6 per one thousand in the heavy workers as contrasted 

with 19.9 for moderate and 1 5 .7 per one thousand for the 

light workers . 

Similar to prio r studies , it was hypothesized that 

vigorous physical activity was associated with reduced 

risk of coronary mortality, parti cularly in the sudden

death syndrome . The investigators s uggested that high 

e nergy output may provide a p rotection against coronary 

he art disease due to th e following mechanisms : (1) hi gh 

l e vels of ene rgy increase fi brinolytic activity that dis 

s olves fibrin decreasing the risk for coronary thrombosis; 
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(2) increased collateral circulation that results from 

prolonged energy output; (3) increased efficiency of cardiac 

action; and (4) heavy work activity reduces risk factors 

for heart disease such as hypertension, hyperlipidemia, 

tachycardia, and obesity (Paffenbarger & Hale, 1975). 

At the fourth biennial examination of the Framingham 

study 1,788 men were classified according to their habitual 

physical activity and the subsequent incidence of coronary 

heart disease over the next 10 year period. Physical 

activity level was determined by ascertaining the physical 

activity index, defined as "the sum of the products of 

we i ghted hours spent at various levels of physical activity 

in a usual day based on a 24 hour history of usual activity 

both during leisure and at work" (Kannel, Sorlie, & 

McNamara, 1971, p. 256). In a 10 year follow-up, 207 men 

developed some manifestation of coronary heart disease. 

Those classified as most sedentary in each age group had an 

incidence of coronary disease almost twice that of those who 

were classified as moderately active (Kannel et al., 1971). 

The sedentary individual and the lifestyle of the 

modern Ameri can has continued to be a concern o f the health 

community . Frequently the low caloric requirements o f work 

in modern occupations have been demonstrated by on-the-job 

me asurements . It has been emphasized that the hypokinetic 

and seden t a ry American life-style contributes to 
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degenerative diseases such as the premature development of 

coronary heart disease (Hellerstein, Hornsten, Goldbarg, 

Burlando, Friedman, Hirsch & Marik, 1967). 

In 1967 the American Heart Association issued a 

statement that the morbidity and mortality of coronary 

heart disease could probably be significantly reduced 

through education and prevention by retardation of the 

development of atherosclerosis. Several risk factors were 

identified that contributed to the rate of development of 

atherosclerosis. It was recognized that no one factor was 

etiologic, but rather multiple factors played interrelated 

roles in heart disease. Emotionally stressful situations 

and lack of physical activity were identified as two pri

mary environmental factors contributing to coronary disease. 

Among other recommendations for reducing risk factors of 

heart disease, the development of regular physical activity 

was encouraged since "a regular program increases exercise 

tolerance and improves the psychological outlook of coro

nary-prone individuals" (American Heart Association, 1968, 

p . 2) . Exercise was seen as enhancing diet habits that 

assis t in controlling obesity and hyperlipemia. Addi

tionally it was recognized that physically active 

individua l s tended to have a better prognosis if a heart 

attack occurred (Amer ican Heart Association , 1968). 
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Physiology of Exercise 

Several major physiological events occur during 

exerci s e. Strenuous exercise is the most stressful condi

ti on known to the circulatory system. During maximal exer

cis e the blood flow in the muscles has the potential of 

incre a s i ng up to 20 times due to the large mass of skeletal 

mus cle in the body . The result is an increased cardiac 

output that may be as great as five times the normal output. 

During strenuous exercise the capillaries and associated 

a rterio l es acc ommo da te f or the increased blood flow that 

c ontributes t o a de creas e d d istance f or diffusion of oxygen 

and other nut r ients to th e muscle fibers. Accordingly, the 

surface are a whe r e nutrients ar e dif f used is increased. 

The incre ase d b lood f low cause s vasodilatation and is pri

ma r ily due to local effe cts in t he muscle. An imp ortant 

l o cal effect is the reducti o n o f dissolve d oxygen in the 

musc l e t iss ue s . Dur i n g exerci se the mu s cl e utilizes oxygen 

ve r y r apid l y the r e by decreasing o xygen concentration in 

t h e ti ss ue f l uids (Guyton , 1 9 77 ). 

Guyton ( 197 7 ) i d en ti f i e d three ma j o r effects r equ i r e d 

fo r the ci r culator y system to s upp l y an ade qua t e v o l ume of 

blood flow during e xe r c i se . Th e f irst effe ct is t h e mass 

disch a r ge of the sympathe ti c n e rvous sys t em throughout t h e 

body with a s i mu ltaneous increas e in t h e parasympathetic 
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signals to the heart. The heart is then stimulated to 

increase its activity and the blood vessels of the periph

eral circulation are strongly contracted except for the 

vessels in the active muscles. This effect allows for the 

heart to supply the increased blood flow to the muscles, 

while blood flow is reduced to most nonmuscular areas of 

the body. 

Secondly, increased cardiac output results primarily 

from the intense local vasodilitation in the active muscles. 

This action increases the venous return of the blood back 

to the heart that is then pumped immediately back to the 

muscles. Thus, the muscles determine the amount of the 

i n cre ase in cardiac output; however this factor is depen

den t upon the extent of the heart's ability to respond. 

Th i rdly , arterial pressure is increased during exercise. 

This i ncre ase may vary from 20 millimeters of Mercury 

(mm Hg) to 80 mm Hg depending on the conditions of the 

exe r c i se pe r f ormed. An increase in pressure forces addi

tional b l ood through the muscles causing vasodilitation, 

which can do ubl e the peripheral blood flow (Guyton, 1977). 

Chapman a nd Mitche ll (1965) described the major 

mechanisms that occur during the body's adaptation to exer

cise . The body has t he ability to incur an oxygen debt 

during severe stress from exer cise . Ventilation and oxygen 

intake do not return to normal levels imme dia te l y . The 
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amount of oxygen debt that can be tolerated by the body is 

limited to the blood's ability to absorb acid metabolic 

products without a major change in the acid balance. 

Hemoglobin is also an important factor in exercise 

adaptation, as iron atoms in hemoglobin have the ability to 

transport oxygen. The iron in hemoglobin combines with 

oxygen temporarily and then is released at the tissue level. 

When the blood is delivered to the tissues, where the oxygen 

pressure is lower, the hemoglobin freely surrenders oxygen 

(Chapman & Mitchell, 1965). 

During rest an arteriovenous oxygen difference occurs 

where the tissues absorb oxygen at a rate that reduces the 

18% oxyg en content of the arterial blood to about 12% in 

the venous blood. During exercise the blood may deliver as 

mu ch as 15 % of oxygen to the tissues. Factors involved in 

oxygen depletion in the tissues during exercise are: 

(1) a greater gradient between the oxygen pressure in the 

blood and that in the tissue cells; and (2) carbon dioxide 

and acid metabolic products are accumulated in the exer

cising muscle fibers that stimulate the release of oxygen 

by hemoglobin (Chapman & Mitchell, 1965). 

The last factor in the body's adjustment to exercise 

is cardiac output . The heart has the ability to increase 

its output from 5 . 5 liters of blood per minute at r est to 

almost five times that amount during maximal exertion . The 
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heart increases the cardiac output during peak demand by 

increasing rate and stroke volume (Chapman & Mitchell, 

19 65) • 

The body must also adjust to heat stress in hot 

climates. Exercise during hot temperature conditions 

places additional stress on the body and requires a larger 

blood flow to the exercising muscles. This results in a 

greater burden on the cardiovascular system to maintain an 

adequate blood supply simultaneously to the dilated skin 

blood vessels, the exercising muscles, and the brain. 

Acc limatization to heat is necessary to maintain performance 

in hot clima tes (Buskirk & Bass, 1960). 

The sequence of physiological events in exercise begins 

i mmediately when awareness that vigorous physical activity 

is imminent . The autonomic nervous system is activated and 

e pinephrine and norepinephrine are released into the blood 

s tream . The pulse rate then increases and the heart con-

tracts with mo r e force producing increased output. Respira

tions deepen and may increase while the voluntary muscles 

be come more tense . The blood flow increases to the skeletal 

muscles and decreases in other areas (Chapman & Mitchell , 

196 5 ) . This shift in regional blood flow occurs due to the 

asodilatation in the working musc l es and vasoconstriction 

in the vi s c e ra and nonworking muscles (Dehn , 1980). 



26 

As exercise begins, ventilation of the lungs, pulse 

rate, stroke volume, and cardiac output rise to their maxi

mal level. As these events occur the hemoglobin begins to 

deposit more of its oxygen to the muscle tissues. Within 

one minute most adaptive mechanisms are working to near 

capacity. With the continuation of exercise the muscle 

cells begin to increase their oxygen debt. If exercise is 

continued to the point of exhaustion these mechanisms begin 

to fail (Chapman & Mitchell, 1965). 

Physical Fitness 

Kilborn (1971) defined physical fitness as a state in 

which there are sufficient physical reserves to enable an 

individual to go through everyday life without fatigue or 

other symptoms of strain. He further described the most 

important factors for physical fitness; they are: (1) a 

good oxygen transporting capacity that is dependent on an 

adequate cardiac and pulmonary function and peripheral 

circulation; (2) good muscular function with a proper 

oxidizing capacity; and (3) good mobility in the joints. 

To improve physical fitness these functions must be 

trained . 

Exercise training integrates the protagonistic and 

antagonistic muscles and the cardiovascular and respiratory 

responses in meeting the extra demand necessary during 
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vigorous exercise. Other changes occurring that increase 

the maximum capacity for muscular activity are: a better 

elimination of heat during exercise; an increased hemo

globin content; and increased storage of energy-releasing 

metabolic materials in the muscles. Training improves the 

efficiency in the· way energy is used during exercise and 

as a result less oxygen is needed for any given amount and 

rate of muscular work (Katz, 1967). 

Dynamic or aerobic exercise facilitates circulation 

that increases aerobic uptake and metabolism (Astrand & 

Rodahl, 1970). Aerobic exercise stimulates the oxygen 

t ransport system that in turn increases cardiac output 

a n d ventilation, and results in a greater arteriovenous 

di fference (Dehn, 1980). In aerobic exercise oxygen uptake 

i n cre a ses during the first minutes of exercise to a steady

s tate where oxygen and demands of the tissue correspond. 

Upon c e ssation of exercise there is a gradual decrease in 

the oxy gen uptake at the resting level and the oxygen debt 

"is paid o ff•• (Astrand & Rodahl, 1970, p. 281). 

The rate of oxygen uptake during vigorous exercise 

provides an e xce llent measure of the physical work done. 

The term maxima l oxygen up take is characteristic of the 

upper limit of pe r f orman c e o f an individual (Chapman & 

Mitchell , 1965) . 
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Maximal oxygen uptake (V02 max) is a measure of 
maximal circulatory transport of oxygen from the lungs 
to the metabolically active tissues. V02 max is the 
product of maximal cardiac output and maximal arterial 
venous oxygen difference. (Dehn, 1980, p. 436) 

Oxygen uptake per minute rises on a linear curve with work-

load until maximal uptake is attained. Following maximal 

uptake most individuals can still increase the workload, 

but oxygen uptake cannot increase. Maximal oxygen uptake 

in normal individuals is concerned with the maximal pumping 

capacity of the heart and is a fair index of circulatory 

capacity, but not of pulmonary capacity (Chapman & Mitchell, 

1965). 

The purpose of aerobic exercise is to stress the 

cardiovascular system which results in physical fitness. 

Aerobic exercise includes walking, jogging, cycling, rope 

jumping, swimming, skating, rowing and aerobic dance. Two 

i mportant principles of physical fitness are: (1) improve-

ment occurs only when the system is challenged and the work-

load is greater than that to which an individual is accus-

tomed; and (2) workloads or exercise must be increased 

gradually using a systematic approach (deVries, 1976). 

The American College of Sports Medicine (1975) has 

out l i n e d a protocol to achieve physical fitness. To 

achiev e maximum cardiovascular benefits, an exercise pro-

gram mu s t consist of three components: intensity, duration 

and freque ncy of e xerci s e. Prior to the exercise program 
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a graded exercise test, especially for individuals over 35, 

is recommended. This test is usually done on a treadmill 

while the individual is being monitored on an electrocar

diograph. The graded exercise test determines the maximum 

intensity that can be achieved by an individual and is 

called the functional capacity. Maximum oxygen uptake is 

the most objective criterion for the performance of a 

maximum effort durinq the graded test. Before and after 

e xercise a three to five minute period of "warming-up" and 

'' cooling-down" exercises are necessary to relax and stretch 

the muscles. 

Intensity of exercise is the level of exercise that is 

needed to condition the muscles and cardiovascular system. 

However, intensity is the most variable element in the 

e xercise program b e cause the percentage of functional 

capacity that a given individual is able to sustain for a 

gi ven conditioning period is dependent on level of physical 

fi tness . Ma rathon runners have the ability to maintain 80 % 

of their functional capacity for two t o four hours, while 

poorly conditioned individuals may r each exhaustion in less 

than 30 minutes (American College o f Sports Medicine, 1975). 

One method commonly used to measur e intensity is the 

hea rt rate . Individuals should exercise within their tar-

get heart rate zone , that is betwe en 60 % and 80% of an 

individual ' s maximal aerobic power or maxima l oxygen uptake 



30 

(Zohman, 1974). The Karvonen method, frequently used to 

determine the target heart rate zone, identifies the rest

ing heart rate and the age predicted maximum heart rate. 

An individual's resting heart rate must be increased to at 

least 60% from resting to maximal heart rate before improve

ment occurs, therefore a maximal heart rate must be 

determined. For example, a person with a resting heart 

rate of 70· and a predicted maximum rate of 190 has a heart 

range of 120 beats per minute. To exercise within the 

target heart rate zone the person must work at a minimum of 

142 beats per minute (deVries, 1976). Individuals are 

encouraged to check their pulse rate five minutes into the 

vigorous part of exercise to determine the level of their 

exe rcise. 

Duration of exercise is inversely related to intensity 

and is expressed by the percentage of the functional 

capacity of the individual. Those individuals with high 

fun ctional capacity are able to maintain a higher percent

age of their functional capacity for a longer period of 

time . Significant cardiovascular improvements have been 

obtained at 5 to 10 minutes duration with an intensity of 

9 0% of the functional capacity. However, better results 

are obtained with lesser intensities and longer durations. 

For the average individual, exercise sessions of moderate 
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duration from 20 to 30 minutes with intensities of 60% to 

70% of functional capacity are recommended during the first 

weeks of conditioning. Modification of the level of dura

tion and intensity can be individualized on the basis of 

functional capacity, health status, and response to specific 

exercise activities. An adequate conditioning response can 

be achieved by maintaining a prescribed heart rate for a 

period of about 15 minutes per exercise session (American 

College of Sports Medicine, 1975). 

Frequency of exercise is dependent upon the duration 

and intensity of the exercise session. The optimal fre

quency of sessions may vary for each individual; however 

three to five sessions from 20 to 45 minutes a week are con

sidered adequate. If exercise does not occur daily, ses

sions should be scheduled on alternate days (American Col

lege of Sports Medicine, 1975). 

Frick (1968) determined in a review of the literature 

that there was a definite trend toward a slower heart rate 

coupled with a larger stroke volume in trained athletes. 

A significant increase in heart volume and stroke volume 

also occurred when sedentary individuals were trained. 

Data revealed that regular exercise favorably affected the 

cardiac oxygen requirements. In stressful situations the 

oxygen requirements of the trained heart were less, thus 
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providing the benefit of additional time for coronary 

blood flow. 

Montgomery and Ismail (1977) examined the effects of 

a four month physical fitness program on adult males aged 

24 to 65 years. Subjects selected on the basis of age, 

weight, and physical fitness level were placed into high 

and low physical fitness groups determined by test cri

terion of Ismail, Falls, and MacLeod (1965). The test 

criterion for physical fitness examined nine factors. 

These f actors were: athletic fitness, maximum metabolic 

rate, respiratory capacity in terms of ventilatory 

response to submaximal exercise; basic height of blood 

pressure ; heart response to exertion; vital capacity; 

pulse pressure response due to the systolic blood pressure 

contribution; force efficiency; and basic resting pulse. 

Based on these factors a composite criterion physical fit

ness score was obtained for each subject. After the groups 

were formed, a physical fitness program consisting of jogging 

and recreational activities was conducted three days each 

week for one and one-half hour sessions. 

Both the high and low groups improved in their physical 

fitness level from participation in the program as evi

denced by an increase in their physical fitness scores. 

The running time at an increased grade level on the treadmill 
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increased for the low-fit group from 5.7 to 10.1 minutes, 

while the high-fit group increased from 15.4 to 17.9 min

utes. The low-fit group significantly increased oxygen 

uptake by 16%, whereas, the high-fit group did not sig

nificantly improve on this variable. There were no dif

ferences on the biochemical variables of total lipids, 

cholesterol, triglycerides or glucose (Montgomery & 

Ismail, 1977). 

Improved health behaviors have been reported by 

Heinzelmann and Bagley (1970) to be an added benefit of 

physical fitness. Sedentary men between the ages of 45 to 

59 years who had elevated blood pressure and cholesterol 

levels were studied with regard to their response to a 

physical activity program and the effect it had on their 

health behavior. A total of 239 male subjects were ran

domly assigned to exercise groups and 142 male subjects 

were assigned to a control group. The experimental group 

participated in a physical activity program for one hour, 

three times weekly for 18 months. The control group of 

142 subjects was not involved in an exercise program. Data 

were collected through interviews, as well as a series of 

se lf-administered questionnaires on attitudes toward work, 

health beliefs, and health behavior· at three- to four

month inte r val s and upon termination of the program. 
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The differences between the two groups were 

statistically significant in the categories of work per

formance and attitudes, aspects of personal health, and 

health habits and behavior. Of the experimental · group, 60% 

felt that the program had a positive effect on their work 

performance compared to 3% in the control group. A more 

positive attitude toward work was reported by 40% of the 

experimental group following the program. Only 1% in the 

control group reported a positive attitude change toward 

work (Heinzelmann & Bagley, 1970). 

In aspects of personal health the subjects of the 

experimental group. reported increased stamina and energy, 

more positive feelings toward their health, a reduction in 

weight and an increased ability to deal with stress and 

tension. Experimental subjects reported better health 

habits related to the importance of weight control and 

increased recreational activities. Also, less sleep was 

required among these individuals. Heinzelmann and Bagley 

(1970) concluded that as a result of the physical activity 

program, subjects manifested a more positive self-image 

with increased optimism about their health and a feeling of 

de creased vulnerability to heart attacks. 

In another study examining the relationship of 

exe rcise and health behaviors (Zunich & Dickinson, 1979), 

50 ma l e and female joggers were compared to the sam~ number 
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and sex of nonjoggers with respect to the practice of 

selected physical fitness behaviors other than jogging. 

Data indicated that joggers reported more favorable health 

practices than nonjoggers in the areas of: performing 

endurance, strength, and flexibility exercises; avoiding 

between meal snacks and saturated fats in the diet; con-

surning fewer than three alcoholic drinks per day; abstain-

i ng from the use of tobacco; and frequency of medical 

checkups (Zunich & Dickinson, 1979). 

Physical Fitness Programs in the 
Occupational Setting 

Lack of exercise in sedentary employees coupled with 

the higher risk of cardiovascular disease has motivated 

indust r y t o p rovide exercise and health promotion progr ms 

at the works i t e . These programs make health and exercise 

facilit i es ava ilable to large groups of sedentary persons 

and may promote bette r compl i ance to an exercise regimen by 

provision of exercis e facilities (Haskell & Fox, 1966). 

I ndustry is current l y t r y ing to i mprove the health and 

we l l -being of employees through changes in life-style while 

concurrently reducing the cost o f health benefits. Addi-

tional reported benefits of such p rog r ams are decreased 

absent e eism and increased produ c t ivi ty (Ri chmond, 19 80). 

In a s tudy conducted at the National Aeronaut ic a nd 

Space Admini s tration He a dquarters , 237 self - selected 
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subjects between the ages of 35 and 55 years participated 

in three types of physical activity programs. The study 

included: 156 subjects that participated in a stress 

laboratory program of a variety of strenuous exercises; 

59 subjects that participated in a group jogging program; 

and 44 subjects that participated in an individual jogging 

program that incorporated an exercise regimen. All sub

jects were expected to exercise for 30 minutes three times 

a week at 85% of their maximal predicted heart rate 

(Durbeck, Heinzelmann, Schacter, Haskell, Payne, Moxley, 

Nemiroff, Limoncelli, Arnoldi, & Fox, 1972). 

Following one year of participation, repeat treadmill 

tests indicated a slight but not statistically significant 

dec rease in heart rate. The mean time required on the 

treadmi ll to reach a heart rate of 140 beats per minute 

incre ased significantly for the participants in the middle 

and highest attendance terciles in the jogging program. The 

baseline data on the physiological variables were similar 

in all three groups. Correlations of mean days exercised 

per week were demonst rated for all participants between 

heart rate response to exercise, tricept skinfold measure

men ts, and body weight that ranged from£= .30 to£= .43. 

Correlations between attendance and 12 and 15 min ute exer

cise heart rates and skinfold me asurements were the g r eat-

est fo r the men in the stress laboratory . Over all , the 
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participants in the stress laboratory showed the greatest 

improvement in the physiologic variables on posttest while 

the subjects in the individual programs had the least 

improvement (Durbeck et al., 1972). 

In Durbeck et al. •s (1972) study, a self-administered 

health attitudes and behavior questionnaire revealed that 

subjects in the highest attendance tercile more frequently 

reported positive effects following the program. The 

beneficial effects reported were: feeling of better health; 

greater stamina, weight loss; a more positive work attitude, 

les s stress and tension; improved work performance; amount 

of food eaten was decreased; more selective in type of 

fo od eaten, increased physical activity in the program; 

increased recreation; more adequate sleep and rest; and 

less smoking. Comparisons were made between the reported 

and measure d effects and the subjective findings were 

supported by objective data (Durbeck et al., 1972). 

In a physical a nd cardiovascular conditioning program 

developed by Exxon for sedentary e mployees, 309 partici

pants were studied before the exercise program and at six 

months after partic i pation. Data compared by a paired t 

test demonstrated significant i mprovement on resting pulse 

rate, grip strength , and decreased body fat. Of the sub

jects , 75 % indicated an increased sense of well-being 

while 90% noted some improvement in thei r capacity for 
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sustained physical effort. Of the smokers, 27% stopped 

smoking (Yarvote, McDonagh, Goldman, & Zuckerman, 1974). 

In the same study a one year comparison of pre-entry 

data on 110 subjects was done. A significant decrease was 

seen in the number of cups of coffee per day, weight, 

skinfold, relaxed abdomen, blood pressure, pulse, hemo

g lobin, and triglycerides. A significant increase was 

seen in grip strength, vital capacity, chest expiration, 

red blood cells, and glucose. There was no change on the 

hematocrit, cholesterol, uric acid and chest expansion 

variables . It was felt that the exercise program produced 

desirable physiologic changes resulting in physical fitness 

that modified the risk factors for coronary heart disease 

(Ya rvote et al ., 1974). 

Another prospective study was done over a two year 

period using sedentary employees involved in the exercise 

training program at the same Exxon Physical Fitness Labora

tory . Sixty- six male subjects ranged in age from 31.7 to 

59 . 9 years . The exercise regimen consisted of aerobic 

e xercises . The intensity of the training was based on the 

predicted maximum heart rate that ranged from 75% of the 

maxi mum r ate initially . After 36 sessions subjects 

e xercised at 85% of their predicted heart rate (Paolone, 

Lewis , ~anigan & Goldstein, 1976) . 
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Various biochemical and physical fitness measures 

were done on pretest and were repeated after the first and 

second years of exercise training. Data were analyzed 

using a one-way analysis of variance for repeated measures. 

The mean heart rate decreased significantly both years. 

Supine and standing systolic blood pressures were signifi

cantly lower than the baseline levels; however, there was 

no difference between the one and two year values. 

Diastolic blood pressure decreased during the first year 

but r eturned to the initial level at the second year. The 

exe rcise diastolic blood pressure on the treadmill 

decreased at the end of the first year and continued to 

decrease (Paolone e t al., 1976). 

The peak treadmill workload at 85% of the maximum 

heart rate mean increased from 3 miles per hour (mph) and 

11 . 2 % g rade before training to 3.2 mph and 15.2% grade 

after training . The t est time of 85% of the maximum heart 

rate increased from 11.9 minute s to 15 minutes after the 

train ing period . The skinfold measur ements showed a pro-

g r essive decrease , while grip str e n gth showed a progressive 

increase . Me an body weight decreased at the end of one 

year and then remained at that level. Th e r e were no sig-

nificant changes on the biochemical variables . The inves

tigators noted the most dramatic changes in the variable s 

occurred after the first year when most subjects had 
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reached the 85% of the age predicted maximum heart rate 

and were on a maintenance program. It was felt that the 

reduced heart rate, diastolic blood pressure, and the heart 

rate response to the submaximal workload reflected an 

improved myocardial efficiency (Paolone et al., 1976). 

Bjurstrom and Alexiou (1978) described the effect of 

a physical fitness/heart disease intervention program 

i mplemented for sedentary employees by the New York State 

Education Department. The program consisted of two com-

ponents : a formal program of aerobic exercises and a 

classroom educational program lasting 15 weeks. Eight 

seminars were given discussing cardiovascular disease risk 

factors and their modifications. Baseline medical data 

were obtained in order to determine the relative risk for 

cardiovascular disease. Data were reported on 179 par

ticipants in the first four programs. At the end of the 

15 weeks participants were expe cted to continue their 

e xe rci se program . 

The mean pre - program coronary risk factor score was 

26 points as compa r ed to 22 points a t the end of one year. 

Significant r eductions we r e seen in serum cholesterol, 

body weight , tobacco cons umption, and systolic and 

dias tolic blood p r essure . Improvement in physical work 

capacity and predicted maximal oxygen uptake we r e also 
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demonstrated. This program was seen as effective in 

reducing coronary risk factors (Bjurstrom & Alexiou, 1978). 

A comprehensive employee fitness program at 

Kimberly-Clark was d s igned to achieve a high level of 

wellnes s in the employee population that would result in 

i mproved productivity and reduced absenteeism and health 

care costs. The supervised program consisted of aerobic 

exe rcises. Baseline and medical screening data were col-

lected on the 872 male and 425 female participants. Sub-

jects were retested between 12 to 18 months after initial 

data collection. Data analysis demonstrated statistically 

significant reductions in systolic and diastolic blood 

press ure, and triglyceride levels; however, no significant 

changes were seen in weight, percentage of body fat, 

cho l es terol, high density lipoproteins cholesterol or 

blood sugar (Dedmon , Gander , O'Connor, & Paschke, 1979). 

Exercise and Psychological Correlates 

The concept of body-mind relationships has existed 

t hroug hout time . F r equently the assumption has been made 

t hat physical fitness has psychological correlates. 

Psychosomatic research has implied that continued psycho

lo ical states could result in physical changes. It has 

been s uggest e d that the r e verse is true--physical fitness 

s ta t es c uange psychological states ; howeve r there are 
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little validated data to confirm this assumption (Hammett, 

1967). 

Empirical data reported in the literature addresses 

the cardiovascular benefits of exercise, while data sup-

porting psychological benefits are less abundant, par-

t icularly with reference to the occupational programs. 

Other factors identified as accounting for enhanced physi-

cal fitness are: improved capability for relaxation, 

g reater en durance of fatigue, and more rapid recovery 

f rom exertion and stress (Katz, 1967). 

Michae l (1957) first addressed the issue of adaptation 

to s tress t h roug h exercise. In a review of the literature 

he r e cogn ized that physiological variables improved fol-

lowing exer c i se training and that an increased sense of 

well - be i ng wa s ob serve d. He suggested that the euphoria 

associated wi t h exerc i se may have resulted from an adjust-

ment o f the a uton omic nervous syste m. This observation was 

based on the f o ll owing : 

Repeated physica l activity seems to sensit i ze and 
increase the size of t he adrenal g lands, it is pos
sible that this results i n a more efficient reaction 
to stress . The incre ased s e ns itivity wou l d result in 
a shortened time lapse b e tween shock and countershock, 
whil e the increased s ize o f the a drenals suggests a 
g r e ater reserve of the counter s hock steroi ds. Thus, 
following a stre ss a " co nditio ned" p e r s o n might 
e xpe ct a n i mproved adjustment t o s hock . Thi s a bil i ty 
to adj u s t i s he l p ed with exerc i se if we assume that 
a r es ponse l e ssens the dur atio n o f the adjus t ing 
phase . Th e e vi dence indicates t hat adapt at ion t o 
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exercise produces a degree of protection against 
emotional stress. (p. 53) 

The concept of increased adaptability to stress was based 

on the increased reserve of steroids resulting from 

repeated e xercise. 

Michael (19 5 7) made this observation following an 

ana l ysis of Selye's (1956-1975) theory of stress and the 

empiri cal k n owledge that the adrenals became overactive 

and e nlarged during r e peated stress. Selye (1961) later 

recommended conditioning by a moderate amount of stress 

through a pro g ram of physical exercise, as he suggested 

that exer cise p romo t ed a cros s-re sistance to pathogenic 

st ress . Thr ough exercise, people could train their hearts 

to resist attacks of b o th physical and emotional stress. 

deVries (1968 ) s tudi e d the effects of exercise on 

neuromuscular t ension . He postulate d that reduced neuro-

muscular activity in humans r esulted f r om one or a combina-

tion of two me chanisms . They are : 

(1) r educe d cortical a c tiv i t y and con s eque ntly 
r edu ced alpha innerva t ion o f the musc l e s or (2) 
r educed gamma activity and consequent l y a r educe d 
bias on the intrafusal fibers wh ich woul d r es ult in 
lessened musc le activity . (p . 1 ) 

To e xa mine the i mmediate effect of exer cise i n 

e lectrical act ivity of the muscles , 29 subjects we r e tested 

by electromyo g ram (EMG) for neuromuscular activity imme -

diately prior to five minutes of b e nch stepping ; and at 
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5 and 60 minute intervals after exercise. The same testing 

procedure was followed on a control day with a 15 minutes 

rest period replacing the exercise period. A statistically 

significant reduction in electrical activity in the muscle 

action was found following exercise while there was no 

change on the control day (deVries, 1968). 

The long term effect of exercise on 11 middle-aged 

males was tested before and after 17, one-hour vigorous 

work outs involving weight training and running. These 

sub jects were compared with seven control subjects whose 

phys i cal activity remained constant. The EMG measurements 

resulted in a statistically significant reduction in 

electri ca l activity. Thus, the hypothesis that vigorous 

physi c a l exerci s e would result in lowered resting levels 

of neuromus cular activity was supported (deVries, 1968). 

deVr ie s an d Ada ms (1972) the n compared the effects of 

exercise and meprobamate on muscle relaxation. Ten sub

jects who scored high on t he Tay lor Manifest Axniety Scale 

were tested by EMG p r e and p o s ttre a tment for a total of 15 

times; eac h received exper imen t a l treatments three times. 

The subjects were ran domly given f our di ffe r e nt expe ri men

tal treatments that included : (1) 400 mg of me p robamate , 

(2) placebo of 400 mg of lactose ; (3 ) 1 5 mi n u t es of walking 

at a heart rate of 100; and (4) 15 min utes o f walk i ng a t a 

hea rt r ate of 120 . The control treatment was a rest per i o d 
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for 15 minutes. Subjects were pretested following 

undisturbed conditions and following stress conditions, 

i.e., calculating mental arithmetic. Following treatment 

the first test was conducted 30 minutes after the comple

tion of pretest and a second and third test were adminis

tered at two 30 minute intervals. It was found that 

exercise at the heart rate of 100 was most effective in 

lowering electrical activity in the muscle by 20% on the 

first posttest, 23% on the second posttest, and 20% on the 

third posttest. These levels were significantly lower than 

the EMG testings during the control period. The effect of 

meprobamate was not significantly different from the effect 

of the placebo or the control. These data suggested that 

exercise should be considered as a modality to increase 

relaxation (deVries & Adams, 1972). 

Literature exploring the relationship of physiological 

and psychological variables was more evident in the late 

1960s . Studies were conducted using subjects with physio

logical problems who were undergoing exercise conditioning 

programs to examine the relationship of physiological and 

psychological variables. One such investigation studied 

males aged 39 to 50 years who had suffered myocardial 

infarction . Nine matched subjects on physiological varia

bles of age, length of time since infarction, total body 

fat, and terminal pulse rate after a one minute treadmill 
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walk were placed into an exercise group while another nine 

subjects served as the control group. Three other groups 

of middle aged males were also compared to the experimental 

group. The third group consisted of nine males involved in 

a beginning adult men's fitness class, the fourth group 

included nine sedentary males who were a nonexercising 

control group, while the fifth group consisted of nine 

ma les who were experienced exercisers (McPherson, Paivio, 

Yuhasz, Rechnitzer, Pickard, & Lefcoe, 1967). 

Prior to the first exercise session all subjects 

completed: Cattell's Sixteen Personality Factor Question

naire (16-PF); the Manifest Anxiety Scale, Me As I Typi

cally Am, a semantic differential inventory; and McPherson

Yuhasz Attitude Toward Exercise and Physical Activity 

Inventory , that assessed attitudes toward exercise and 

phys ical activity. The three exercise groups then partici-

pa t ed in a similar program of graduated exercises two 

e venings per week for 24 weeks (McPherson et al., 1967). 

The personality characteristics of the postinfarct 

subjects at the beginning of the program differed signifi

cantly from the noncardiac subjects. According to the 

16 PF , the cardiac subjects were more tens e , aloof, taci

turn, fickle and emotional . Additi onally, the semantic 

d ifferential inventory showed the cardiacs to be more 

hurried and aggr essive than the normal subjects . The 
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experienced exercisers differed significantly from the 

sedentary cardiac and noncardiac men on certain traits 

such as their greater degree of self-control, more favorable 

attitudes toward exercise and physical activity, and self

reliance (McPherson et al., 1967). 

After the exercise program the cardiac exercisers, 

normal exercisers and cardiac controls experienced a reduc

tion in the manifest anxiety scores, however, the decrease 

was greatest for cardiac exercisers. The cardiac exercisers 

increased their level of fitness, as well as demonstrated 

more favorable changes in mood states when compared with 

the other four groups. The semantic differential scales 

indicated specific positive changes in mood states, such as 

happiness, health, success and optimism. Cardiac exercis

ers felt more active, hopeful, sociable, adventurous, 

pleasant, elated and cheerful than the normal exercisers. 

These same psychological changes were not significant in 

the normal exercisers (McPherson et al., 1967). 

In a prospective study examining the influence of 

active conditioning on subjects with coronary artery 

disease 189 middle aged males with a history of coronary 

heart disease became involved in a physical reconditioning 

program that emphasized exercise, reduction of body weight 

and cholesterol intake . The subjects were followed on an 

average of 2 . 2 years . Data analysis revealed that 
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electrocardiograph abnormalities improved in 150 subjects. 

In 29 subjects tested with the Minnesota Multiphasic Per

sonality Inventory (~1PI) before and after the recondition

ing program, a significant decrease in the depression score 

was found (Hellerstein et al., 1967). 

Collingwood (1972) studied the effects of physical 

training upon behavior and self-attitudes in a group of 

males in a physical rehabilitation facility. Twenty pairs 

matched for behavioral and emotional difficulties and the 

need f or a physical training program were selected by a 

ran dom method. Both the experimental group and the control 

g roup rece i ve d the standard rehabilitation services. The 

exper ime ntal g roup also received a physical training pro

gram tha t consi sted of one hour daily sessions, five days 

a week for f ou r weeks. Physical fitness tests were adminis

te r ed t o the e xperimental subjects before and after the 

training pe r i o d . Also the Bills Index of Adjustment and 

Values (IAV) was use d t o me asure pre sent self-concept, 

self-acceptance , ideal - se l f , and sel f ve rsus ideal-self 

discrepancy scor es . A sign i f i cant decrease in resting 

pulse rate combined with a s i gni f i can t i ncre ase in overall 

fitness was found . Data analysis o f the I AV scores indi

cated a significant difference between the g roups on t he 

self-concept and self-acceptance scales o n p os ttes t , as 
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the experimental group increased their scores on these 

variables. 

Folkins (1976) studied 36 male subjects identified as 

being at high risk for heart disease. Subjects matched by 

age and occupation were assigned to an exercise or control 

group. The exercise group participated in three exercise 

sessions per week for 12 consecutive weeks while the con

trol group refrained from exercise. Pre and posttreatment 

p hysiological variables were measured. The Multiple Affect 

Ad jective Check List (MAACL) that measured anxiety, depres

sion , sel f- conf idence, and personal adjustment as well as 

a revised f o rm o f the Secord and Jourard Body Cathexis that 

mea s ur ed bo dy image were administered. 

The exercis e group significantly improved in maximal 

oxygen up t ake , oxygen pulse, ventilation and physical work 

capac ity and s i gn i fi can t de creases were seen in the systolic 

blood pressure and h ypertriglyceridemia. The exercise 

g roup showed signifi can t de cre as e s in anxiety and depres

s ion~ howeve r , ther e was n o change on the self-confidence, 

p ersonal adjustment , and b ody i ma ge var i able s. The control 

g roup showe d no significant change on a ny of the psy cho

l o g ical variables (Folkins , 1976 ). 

S t udies were also conduc ted examin i ng psycholog ica l 

f i tness as a f unction of physical fitness . Folki n s , Lynch , 

and Ga r dne r (1 972) operationally defined psychological 
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health or fitness as ''the quality of adjustment in everyday 

functioning; not necessarily basic personality structure" 

(p. 504). They examined psychological fitness in 42 male 

and female college students involved in a jogging course 

and a group of 42 male and female students enrolled in 

golf and archery courses. The Adjective Check List (ACL) 

was used to measure self-confidence and personal adjust

ment; and the Multiple Affect Adjective Check List (MAACL) 

was used to measure the anxiety and depression variables. 

The joggers were measured by the Cooper run at the begin

ning and the end of the semester that determines the amount 

of time necessary to run 1.75 miles. The mean improvement 

in the jogging time was three minutes and five seconds. 

Statistical significance on the variables of anxiety, 

depression, self-confidence, adjustment and restful sleep 

improved on posttest for women joggers; however, the male 

joggers did not demonstrate a significant improvement. 

Changes on the physical fitness variable generally were 

significantly positively correlated with changes on the 

psychological variables. The authors observed that the 

women joggers scored lower on the initial fitness variable 

and that those subjects in the poorest physical and/or 

psychological condition demonstrated the greatest improve

ment in both the physical and psychological variables at 
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the completion of the program. There was no comparison of 

the experimental and the control groups on the physiological 

or psychological variables. No significant changes were 

observed on the psychological variables within the control 

group (Felkins et al., 1972). 

Young and Ismail (1976) examined the relationship of 

physiological, anthropometric, biochemical and personality 

variables before and after a four month physical condi

tioning program for 24 subjects aged 30 to 65 years. 

Physi cal fitness was based on the criterion of Ismail, 

Falls, and MacLeod (1965) that included: submaximal exer

cise pulse rate; percentage lean body weight; maximal oxygen 

uptake ml/kg lean body weight; submaximal minute volume 

ventilation/kg body weight; resting diastolic blood pres

sure; and r es ting pulse pressure constant. Twelve subjects 

we re placed into a high-fit group and 12 subjects were in 

the low-fit g roup. The program consisted of aerobic exer

cises for three 90 minute sessions weekly for a four month 

period. 

Ten physiological and psychological variables were 

studied . The Eysenck Personality Inventory (EPI) was used 

to measur e the psychological variables. Personality dif

f e rences were observed b e tween the high and low-fitness 

g roups both initially and at the end of the physical fitness 

p rogram. The initial data r evea l ed that the high-fit group 
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as compared to the low-fit group had a higher percentage 

of lean body weight, lower submaximal heart rates, lower 

systolic and diastolic blood pressures and a lower score 

on the neuroticism scale of the EPI. On the posttest 

there was a significant difference on lean body weight, 

submaximal heart rates, and neuroticism between the two 

groups as the high-fit group again scored lower. Both the 

high-fit group and the low-fit group scored higher on the 

posttest on the neuroticism scale; however, the high-fit 

group was still significantly lower than the low-fit group 

on this variable (Young & Ismail, 1976). 

In a second study, Young and Ismail (1976) again 

examined the personality differences in subjects 21 to 61 

years of age involved in a similar physical fitness program. 

In this study subjects were divided into four groups with 

seven subjects per group. The groups were defined as: 

high-fit, young, with a mean age of 31.86 years; high-fit, 

old, with a mean age of 51.43 years; low-fit, young, with 

a mean age of 31.71 years; and low-fit, old, with a mean 

age of 52 .4 3 years. The groups were tested before and after 

the fitness program using the Cattell 16 PF Questionnaire, 

the Eysenck Personality Inventory (EPI) and the anxiety 

scale of the Multiple Affect Adjective Check List. 

Data analysis revealed that the high-fit groups were 

more intellectually inclined, emotionally stable, composed, 
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se l f -confident, easygoing, relaxed, less ambitious, and 

unconventional than the low-fit groups irrespective of age. 

The high-fit young group was more dominant and aggressive 

than the high-fit old group. The factors dealing with emo

ti onal stabil i ty and security were the most different 

per s o nality variables between the high-fit and low-fit 

g roup s . On po s ttesting all groups increased on the EPI 

whi ch mea s ured s ocial precision, persistence, and control. 

The low- f it yo ung g rqup was higher in superego strength 

be fo r e and after the prog ram. The personality variables 

o f the low- fit group s d i d not have a dramatic change fol

lowing the fitness pro g r am , however their physical condition 

i mp rove d . Th e investigators speculate d that a longer and 

mo r e inte n s ifi e d pe r i o d o f h a bitual exercise was necessary 

fo r s i gni f icant change on th e personality parameters 

(Yo ung & I smail , 19 76 ). 

Brunn e r (1969 ) c o mpa r ed the per s onality traits of 30 

ma l e s ub j e cts i n a phys ical fi tness g roup who e xercised at 

leas t three times weekly , with a con trol nonexercise group 

of 30 subj ec t s matche d for a g e, sex , and occupati on. The 

Adject i ve Check List (ACL ) and a part ici pa t i on ques tionnaire 

we r e admi ni s t e r ed . Re sult s yi e lded sta t istica l ly s i gn i fi

can t h i ghe r exercise group s core s on six ACL scales o f 

in traception, n umb e r of favora bl e adj e ct ive s checke d , 
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defensiveness, achievement, dominance, and self-confidence. 

The nonexercise group scored significantly higher on the 

succorance and counseling readiness factors. Comparisons 

of the two groups revealed that extroverted traits were more 

common among the participants while the nonparticipants had 

more introverted traits. Members of the participant group 

g ave the desire to keep physically fit and the associated 

feeling of well-being as the primary motivation for par

ticipation. The nonparticipants identified lack of time 

as the primary reason for not participating regularly in 

exercise. 

Other investigators have suggested that rationale 

other than improved physical fitness accounts for increased 

psychological improvement. Heaps (1978) suggested that 

increased physical improvement results in psychological 

well-being only to the extent that positive feedback con

cerning the individual's physical condition is communicated 

and assimilated by the individual. 

Heaps (1978) studied 56 male undergraduate subjects who 

were randomly assigned to one of the following four feedback 

conditions : (1) high social-high physical feedback; 

(2) high social-low physical feedback; (3) low social-high 

phys ical feedback; and (4) low social-low physical feed

back . Physical fitness self-estimates were measured by a 

physi cal fitness inventory. The subjects were then gi ven 
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two types of feedback concerning their level of fitness. 

These feedbacks were: information from another person 

(social comparison); and information about physiological 

functioning (physical standard) . The subjects then had 

ele ctrocardiograph (EKG) equipment placed on their bodies. 

They were told the EKG would measure their physical fitness 

leve l based on their heart rate; however the Cooper 12 

min ute run was actually used as the measure of physical 

fitne ss. A research assistant (confederate), aware of the 

author's intent, gave the social information and ran with 

the subject and performed better or worse, depending upon 

the feedback situation. 

After running, the subject was given the fitness level 

information appropriate to the experimental group according 

to his feedback condition. Each subject then completed six 

psychological s cal es a nd a physical fitness questionnaire. 

A two - way factorial analysis of covariance was done that 

indicated the participant 's response differed depending on 

the high or low fitness l evels feedback he was given during 

both the social and physical feedback conditions. There 

was a high positive correlation at£= .73 b e tween self

acceptance and fitness in the high-social, high-physical 

g roup while the corre la tion was low at r = .02 in the 

low- socia l, low- physical gro up . Manifest anxi e ty was 

negatively related to the high-social , high-physical group 
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at r = .69. There was a low correlation at r = .27 between 

the actual fitness and self-estimates of physical fitness. 

All correlations were significant at the .05 level. The 

investigator postulated that it was a person's attitude 

concerning his physical condition, not his actual physical 

fitness, that was related to improved psychological func

tioning (Heaps, 1978). 

Other studies have demonstrated that exercise for 

normal individuals was not related to depression and anxiety 

variab les. One hundred and one male professors participated 

in an exercise program consisting of 18 subjects in a cir

cuit training group, 23 subjects in a jogging group, 27 

subjects in a swimming group, 17 subjects in a treadmill 

running and bicycle ergometry group, and 16 subjects in a 

control group. The exercise program included three sessions 

pe r week for a period of six weeks with sessions ranging 

from 10 to 20 min utes for the treadmill running and bicycle 

e r gometry group and from 30 to 45 minutes for the other 

groups . The Zung Self - Rating Depression Scale was adminis

ter ed before and afte r treatment. Of the 90 subjects who 

scored within the normal range of the depression variable 

on the pretest , significant changes did not occur. However, 

11 of the subjects were found to be depressed on the pre-

test scores . Following the exerci se program the depression 

scor es of the 11 subjects decreased significantly when 
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compared to the pretest scores (Morgan, Roberts, Brand, & 

Feinerman, 1970). 

Morgan, Roberts, and Feinerman (1971) examined normal 

men with respect to the effect of acute physical activity 

and the relationship of depression. A total sample of 120 

subjects were randomly assigned to either a treadmill 

(~ = 60) or bicycle ergometer (~ = 60) exercise conditions. 

The subjects were then placed into four treadmill or four 

ergometer exercise groups consisting of 15 subjects each 

that stressed the heart rate to 150, 160, 170, and 180 

beats per mi nute, respectively. No significant difference 

was n oted in the depression variable on posttest in any 

of the groups. 

State and Trait Anxiety 

Prior to 1968 no differentiation was made between 

types of anxiety, i.e., state or trait, which created confu-

sion in the literature (Layman, 1974). During 1968 

Spielberge r identified the differences between state and 

trait anxiety . He defined state and trait anxiety as 

follows : 

State anxiety is a transitory e motional state (A-State) 
which consists of feel ings of apprehension and tension, 
and heightened activity o f the autonomic nervous sys
tem . . It is assumed A- States vary in intensity and 
fluctuate over time as a fun ction of the stresses that 
impinge upon the individual . State anxiety is dis
tinguished from anxiety proneness or trait (A-Trait) 
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anxiety, which is defined in terms of individual 
differences in the frequency that anxiety states are 
manifested over time. (Spielberger, 1972, p. 10) 

Layman (1974) in an extensive review of the literature that 

examined the relationship of psychological effects on exer-

cise observed that most research measured trait anxiety. 

Using Spielberger's classification system, anxiety and 

psychological stress were classified as state anxiety. 

State anxiety would be most affected by physical fitness 

and the acquisition of motor skills. Layman (1974) pos-

tu lated, however, that trait anxiety would only be reduced 

in highly anxio us persons when they were involved in a 

long-term physi cal activity program designed to promote 

physica l fitness . 

Stress and anxiety are frequently interchanged. 

Selye (1976) identified stress as the "nonspecific response 

of the body to any demand" (p. 1). Lazarus and Optom 

(1966) elaborated on Se l ye's stress concept by defining 

s tress ''as a multidimensional concept, with components of 

physiologica l a rousal in the various organ systems, subjec-

tive phenomenology and objective behavioral reaction" 

(p . 235) . Stress and anxiety are often used interchangeably 

by those researching anxiety phenomena (S p i elb e r ger, 1972). 

The stressor is the stimulus and anxiety is the b e havioral 

indicator or the response to stress . 
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Franks and Jette (1970) hypothesized that three 

elements are necessary for regular physical actiyity to 

i nfluence trait anxiety. They are: (1) subjects must 

start with relatively high anxiety; (2) training must be 

long enough and vigorous enough to make important physical 

fitness changes, and (3) training must be at such an inten

sity that the subjects can adjust to it. They observed 

that Slgnificant inverse relationships between trait 

anxiety and physical fitness have frequently been reported; 

however, the correlations have been low to moderate. Cor

relations of the self-report anxiety scales are generally 

less than r = .50, while correlations between physiological 

measures of anxiety usually range from£= .15 to r = .45. 

Johnson and Spielberger (1968) measured 48 hospitalized 

psychiatric patients for state anxiety using the Zuckerman 

Affe ct Ad j ective Check List (AACL-S) that indicated how 

they felt at the moment. Additionally patients• systolic 

blood pressur e (SBP) and heart rate (HR) were taken. Trait 

anxiety was mea sured using the Taylor Manifest Anxiety 

Scale (TMAS) and the Affe ct Adjective Check List (AACL-G) 

that indicated how the subjects generally felt. 

Two experimenta l sessions separated by a 6 to 10 day 

interval were conducted . In both experimental sessions the 

A- State and A- Trait measures we r e obtained prior to and 

after a 10 minute period of muscle relaxation training. 
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Scores on the A-State measures that included the systolic 

blood pressure, heart rate and the AACL-G decreased sig

nificantly in response to training procedures; however, the 

A-trait measures on the TMAS, AACL-G were unchanged. The 

correlations between A-Trait measures were high and stable 

over time. Correlations among A-State measures were moder-

ate or negligible. The investigators concluded that state 

and trait anxiety were separate and distinct anxiety con

structs (Johnson & Spielberger, 1968). 

In 1970 Spielberger, Gorsuch, and Lushene published the 

State and Trait Anxiety Inventory (STAI) that distinctly 

measured the two variables on separate scales. Frequently 

this instrument has been used to measure state and trait 

anxiety prior to and after competitive sports (Kieffer, 

1974; Scanlan & Passer, 1978). More recently the STAI has 

been used to measure state and trait anxiety with reference 

to exercise programs. 

Burton (1976) administered the State-Trait Anxiety 

Inventory and the Movement Satisfaction Scale to 262 college 

subj ects. These subjects were involved in 13 education 

service classes that consisted of four exercise classes, 

two ballet, three modern dance, and four classes of golf 

and archery , and 5 elementary physical education methods 

classes that used basic motor skills in various movement 

forms . All had completed the 15 week course. The pretest 
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was given the first week of the semester and the posttest 

on the last week. 

Based on the pretests data, subjects were divided 

into two groups with 121 subjects in the high trait anxiety 

g roup and 127 subjects in the low trait anxiety group. 

These groups were determined by an A-Trait median of 37. 

The subjects whose scores fell at the median were eliminated 

from the study. The high A-Trait subjects had significantly 

higher A-State scores on the pretest and posttest than the 

low A-Trait subjects. The A-State level of the high A-Trait 

subjects decreased during the study, however the low A-Trait 

subjects' scores r emained essentially the same. The cor

relation coeff icients between the state and trait anxiety 

measures indicated a positive relationship between trait and 

state anxiety levels experienced in specific physical edu

cation s ituations. The corre lations were r = .73 between 

the pretest and posttest on the A-Trait scale, and£= .43 

between the pretest and p osttest on the A-State scale 

(Burton, 1976) . 

Wood (1977) studied 62 males and 42 females using the 

State-Trait Anxiety Inventory (STAI ) prior to a Cooper 12 

minute run . Subjects were placed into high or low anxiety 

g roups depending on their pretest trait anxiety score . 

Following the run a posttest was administered to determine 

the reduction in state anxiety . High anxious subjects 
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experienced a significant reduction in state anxiety after 

the run, while low anxious subjects had a significant 

increase in state anxiety. All subjects were in the normal 

range of trait and state anxiety. 

Schwartz, Davidson and Coleman (1978) suggested that 

different methods, such as physical exercise or meditation, 

reduce anxiety depending on the degree that they affect the 

cognitive or somatic systems. They retrospectively studied 

77 subjects: 44 regularly practiced physical exercise, 

while 33 r egularly practiced meditation for a median dura

tion of approximately six months. Schwartz et al. based 

their study on Davidson and Schwartz's psychobiological 

model of the subcomponen ts involved in anxiety and its 

reduction . The model assumed that there were two relatively 

independent types of anxiety, cognitive (psychic) and 

soma tic. The investigators hypothesized that physical 

activity would specif ically lead to reduction in somatic 

an xi e ty while a cognitive t e chnique was necessary to reduce 

anxiety in the cognitive system. A cognitive somatic 

trait anxiety inventory was constructed by selecting items 

from well-known questionnaires . Subjects practicing 

physical exercise reported relatively l ess somatic and more 

cognitive anxiety than meditators , while meditators reported 

less cognitive and more somatic anxiety than exercisers. 

The data suggested that anxiety may have specific 
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subcomponents that may be differentially associated with 

somatic and cognitive relaxation techniques. 

Summary 

Early studies indicated that there may be a 

relationship between the type of employment and coronary 

disease since physically active employees were reported to 

have had a lower incidence of heart disease. The modern 

American lives a hypokinetic and sedentary life-style that 

inc reases the risk for coronary disease. As a preventive 

measur e, r egular exercise that consists of a prescribed 

program of intensity, frequency, and duration is encour

aged to improve the cardiovascular system and physical 

fitness . Due to the reported health benefits, some 

industries are mak ing physical fitness programs available 

to sedentary employees at the worksite. In addition to 

i mproved physical fitness , positive hea lth behaviors and 

psychological effects that include reduced anxiety have 

been observed . 



CHAPTER 3 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

A nonexperimental, explanatory, longitudinal study 

was conducted in a partially controlled field setting. In 

nonexpe rimental explanatory research, the subjects have 

been exposed to the independent variable by mechanisms other 

than random selection (Abdellah & Levine, 1965). In this 

study the subjects were voluntary, self-selected employees 

tha t had been involved in a physical fitness exercise pro

gram for more than three months. The independent variable 

was the participation in the exercise program, while the 

dependent variable was the level of trait and state anxiety. 

A two group comparison design was used to ascertain 

state levels of anxiety as a personality state and trait 

within and between the groups. Subjects were tested by the 

investigator before and after exercise at three intervals 

over a nine week period. 

Setting 

The setting was a large insurance corporation with 

sedentary-type occupations located in a major city with a 

population of approximately two million in the southwest 

portion of the United States . The medical department within 

64 
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this corporation had a physical fitness exercise program 

with facilities for vigorous physical activity. 

Male and female exercise rooms were available with 

equipment for exercising as well as an outside roof with a 

running track and areas for exercise. Other rooms in the 

building were used for exercise classes, dance classes and 

aerobic dance. Testing w~s done individually or in groups. 

Population and Sample 

There were approximately 1,300 employees in the 

corporation studied. Five hundred and four individuals had 

been processed through the exercise program; however many 

of these individuals had either left the company or were no 

longer active in the program at the beginning of the study. 

The population of the study consisted of 176 employees who 

were voluntary participants in the physical fitness exer-

cise program. Individuals were stratified into two groups 

depending on their level of participation in the program. 

Group A was designated as high-level participants; while 

Group B included low-level participants. Subjects were 

selected based on information obtained from data already 

available on bimonthly questionnaires . These questionnaires 

contained information regarding frequency and duration of 

individuals ' exercises . The most recent questionnaire was 

reviewed by the investigator and the subjects were 
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stratified into high and low-level participant groups, 

according to the definition of the study. One hundred and 

six individuals met the criteria for Group A while 70 were 

p laced in Group B. From these data 50 subjects from Group A 

were selected randomly and asked to participate in the study. 

A conven ience sample was used for the Group B subjects 

because all subjects were asked to participate since there 

was such a low number in this group. 

A probability sample was obtained for Group A using a 

sys t emat i c random sample. Subjects in Group A were 

assigned a double digit identification number starting with 

00 and endi ng with the number of subjects in that group. 

Using th e Table of Random Digits, the investigator placed 

her f i nger at s o me poi nt on the table and that number 

de termined t h e first s ubject. Subsequent subjects were 

chosen by ident ifying every s econd subject on the list 

un til 50 subjects were i dent i fi e d. Initially this sample 

c onsisted of 23 sub jects i n Group A and 12 subjects in 

Group B who were will ing to partici pate in the study. 

Durin g the course o f the inves t igation s eve ral subjects 

d roppe d from the study . The fina l total s amp l e s ize was 

25 , with 17 s ubjects in Group A and 8 subj e c ts in Group B. 
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Protection of Human Subjects 

The Human Research Review Committee at Texas woman's 

University and then the corporation where this study took 

place approved the research proposal prior to data collec

tion. Subjects participating in the program had already 

signed informed consents for the exercise program partici

pation and measures of physiological variables. However, a 

separate informed consent was obtained from each individual 

prior to their participation in the study (Appendix A). 

To protect against improper release of data or possible 

risk of exposure, questionnaires were coded and the inves

tigator was the sole person possessing the list of names 

with the corresponding code numbers. After data had been 

collected, the list of names was destroyed by the investiga-

tor. Subjects requesting results of their questionnaires 

were asked to retain their code number. They were given 

the information with an explanation of the study at the 

completion of the study. Individual results of the testing 

were released to the head of the research team in the medi

cal department upon the individual subject's written con

sent. The information was not given by name, but by code 

numbers used by the medical department in doing research. 

Th i s negated any release of personal information that may 

have jeopardized employment. The group study results were 

ma de available to the director of the medical department. 
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Instrument 

The instrument used for data collection was the State

Trait Anxiety Inventory (STAI) (Appendix B), an ordinal 

level attitude questionnaire developed by Spielberger, 

Gorsuch, and Lushene in 1970. The STAI is comprised of two 

separate scales measuring anxiety, the state (A-State) and 

trait (A-Trait) subscales. The instrument was developed as 

a measure for investigating anxiety phenomena in the 

"normal" adult (Spielberger et al., 1970). 

A-Trait anxiety refers to relatively stable individual 

differences in anxiety proneness. It is the tendency to 

respond to situations perceived as threatening. A-State 

anxiety is a transitory emotional state that consists of 

feelings of apprehension, tension, and heightened activity 

of the autonomic nervous system. It is assumed A-States 

vary in intensity and fluctuate over time as a function of 

the stresses that impinge upon individuals (Spielberger, 

1972). Generally it is expected that those high in A-Trait 

will exhibit anxiety more frequently and at higher levels 

than low A-Trait individuals as they tend to react to more 

situatons as dangerous or threatening (Spielberger et al., 

19 70) . 

The A-Trait scale consists of 20 items asking subjects 

to describe how they generally feel. Subjects respond to 

items on a Likert-type scale by checking one of the 



69 

following: ''almost never," "sometimes," "often," and 

"almost always." The A-State Likert-type scale also had 

20 items asking subjects to describe how they felt at a 

particular moment in time. Subjects rated themselves as 

"not at all," "somewhat," "moderately so," and "very much 

so." It took less than 15 minutes to complete both scales. 

Repeated administration of A-State scales required five 

minutes or less (Spielberger et al., 1970). 

The weighting and the scoring of the categories were 

done as directed by the authors of the instrument. The 

steps were as follows: 

1. Determine the sum of the weighted scores for the 
directly scored items on the A-State and A-Trait 
scales; 

2. Subtract the sum of the weighted scores for the 
reversed items on these scales; 

3 . Add the appropriate constant equal to five times 
the total number of reversed items on each scale; 

4. The totals equal the proper weighted scores for 
the A-State and A-Trait scales. (Spielberger et 
al., 1970, p. 11). 

The development of the STAI was begun in the fall of 

1964 with the objective of constructing a self-report 

research instrument that would measure state and trait 

anxiety . Three well-known anxiety scales--the IPAT Anxiety 

Scale (Cattell & Scheier, 1963), the Taylor (1963) Manifest 

Anxiety Scale, and the Welsh (1956) Anxiety Scale--were 

administered to 288 introductory psychology students from 

Vanderbilt University . One hundred twenty-seven items 
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correlated r = .25 or higher with each of the three anxi~ty 

scales. These items were rewritten to measure both A-State 

and A-Trait anxiety and were given to a small group of 

advanced psychology students. Based on the subjects' com

ments the format was simplified and ambiguous items were 

eliminated, leaving a total of 124 items. These items were 

then retested on a third sample and 66 items with correla

tions of r = .35 or higher for both A-Trait and A-State 

wer e r etained (Spielberger et al., 1970). 

These items were then tested on a fourth sample, who 

were asked to r espond to each item by indicating how they 

generally felt (A-Trait) in two hypothetical situations 

entit led EXAM and RELAX. They were then asked to imagine 

actually being in the EXAM and RELAX situations and to 

respond to the STAI items based on how they believed they 

would feel in the situations. Items were eliminated if the 

correlation was l ess than r = .30. This process continued 

numerous times until one set of items best measured A-State 

and another set of items be s t measured A-Trait. Most items 

met the validation crite ria for only one scale. The STAI 

consists of five items that are included in both A-State 

and A-Trait scales . The r emaining 15 items in each scale 

are regarded as independent items (Spielberger et al., 

1970) . 
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Reliability on the STAI A-Trait was conducted using 

the test-retest method. Undergraduate students were 

retested after one hour of exposure to the following condi

tions: a brief period of relaxation training; a difficult 

IQ test; and a film depicting accidents resulting in serious 

injury or death. Correlations for A-Trait were from 

r = .73 to£= .86. A-State correlations were r = .16 to 

r = .54; however, it was determined this could be expected 

for a measure designed to be influenced by situational 

factors. Internal consistency for the A-State scale alpha 

coefficients were computed by the formula Kuder Richardson 

20. These reliability coefficients ranged from£= .83 to 

£ = .92 (Spielberger et al., 1970). 

Construct validity of the A-State scale was tested with 

197 undergraduate college students at Florida State Univer

sity under four different experimental conditions. The 

first administration occurred at the beginning of the train

ing session; the second administration followed a 10 minute 

r e laxation training period; the third administration fol

lowed a 10 minute interrupted Terman Concept Mastery Test; 

and the final administration followed a stressful movie. 

The alpha coefficients ranged from£= .83 to r = .94 

(Lazarus & Opton, 1966). 

Concurrent validity for the A-Trait scale was 

de t e r mined by correlations with the IPAT Anxiety Scale 
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(Cattell & Scheier, 1963), the Taylor (1953) Manifest 

Anxiety Scale (TMAS), and the Zuckerman (1960) Affect 

Adjective Checkliet (AACL). Correlations between the STAI 

the !PAT and the TMAS ranged from r = .73 tor= .85 with 

both college students and patients used as subjects. The 

AACL correlations ranged from£= .52 to r = .58 

(Spielberger et al., 1970). 

Correlations between the STAI A-State and A-Trait 

scales depend on the type and amount of stress under which 

the A-State scale is administered. Standard instructions 

were given to four different samples of college students 

under varying amounts and different kinds of experimental 

stress. Correlations for the females ranged from£= .44 

to~= .54, while males ranged from r = .51 to£= .67. 

These findings have been consistent and suggest that high 

A-Trait males are generally more prone to experience 

anxiety states than high A-Trait females (Spielberger et al., 

1970). 

Wood administered the STAI to subjects with high and 

low anxiety levels immediately pre and post the Cooper 12 

minute run. The males with high anxiety levels experienced 

a significant reduction in anxiety following the 12 minute 

run. Males low in anxiety levels experienced a significant 

increase in state anxiety; however, the STAI scores were 

still within normal limits (Wood, 1977). 
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Recently attempts have been made to clarify the 

meaning and types of anxiety using the Spielberger et al. 

classification scheme. Anxiety associated with intrapsychic 

conflicts, situational anxiety, and psychological stress 

would be classified as state anxiety (Layman, 1974). 

Additional data collection, in a questionnaire form, 

in cluded demographic information such as: age; ethnic 

background ; occupation; educational background; sex; 

mar i tal s tatus; number of years employed by the company; 

and numbe r o f months, frequency, and length of participa

ti on in t h e phy s i cal fitness exercise program (Appendix B). 

Data Collection 

Data we r e c olle cted over a nine week period on a 

selected g r ou p o f employee s involved in a physical fitness 

exerci se prog r am . Two groups of low and high-level partici

pants were selecte d us i ng a random sample for Group A and 

a convenience sampl e f or Group B. Subjects were notified 

by inter departmenta l mai l that they were selected for the 

study and thei r vol untar y participation was requested 

(Appendix A). One week p r i or to test i ng subjects were 

notified via inter depar tmental mail o f the testing date 

(Appendix C) . 

At the onset of the study subj e c ts were a ske d to 

comple t e the A- Trait (STAI Form X-1) and A- Stat e (STAI 
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Form X-2) questionnaire and data information sheet within 

15 minutes prior to exercising. Following a 20 minute 

period of vigorous physical exercise, they were asked to 

again complet~ the A-State questionnaire within a 15 minute 

period. Some subjects were tested individually, while 

others were tested in a group if they exercised in a group. 

Prior to each testing subjects were asked their frequency 

and duration of exercise since the last testing (Appendix D). 

Subjects were tested before and after exercise at three 

intervals over a nine week period. The test was adminis-

tered by the investigator on a specific day during the 

first , fourth , and ninth week. Initially subjects could 

choose any time of the day to be tested, from 6 a.m. to 

5 p.m. However , on subsequent testings they were required 

to exercise within a two hour range during the same time of 

day . If subjects were tested individually, they continued 

to be tested individually; the same was true of the group 

testing . Questionnai r es were collected by the investigator 

and every effort was made to maintain confidentiality. 

Treatment of the Data 

The central tendency was measured by the mode on the 

variables of sex , marital status , occupation, level of 

education, and ethnic background; while the variability was 

mea sured by percentages . The central tendency of age, years 
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of employment at the company, and number of months involved 

in the physical fitness program was determined by the mean. 

Variability on these items was measured by determining the 

standard deviation. 

The raw scores representing the A-State and A-Trait 

anxiety were obtained by using the hand scoring stencil 

provided with the test. Correlations were calculated by 

the Pearson Product Moment Correlation Statistical Test on 

data collected at the third testing. Correlations were 

done on: A-State, before and after exercise; A-State and 

A- Trait, before exercise; A-Trait before exercise and 

A- State following exercise. The degree of association 

between the variables was reported as the r (Polit & 

Hungler, 1978). The explained variance was reported as 

r2. The procedure was done on the final testing to deter

mine the correlations of state anxiety before and after 

exe rcise, and also to determine correlations between state 

and trait anxiety. A two-way analysis of variance (ANOVA) 

with repeated measures of the dependent variables was done. 

This statistical procedure exami nes the mean differences on 

the dependent variable between the two groups and between 

the test means on repeated trials of the dependent variable 

(Huck , Cormier , & Bounds , 1974). The ANOVA measured the 

difference between the low and high-participant groups and 

groups' differences on the dependent variables, state and 
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trait anxiety. Two trials on the trait anxiety variable 

an d three trials on the state anxiety variable were mea

s ure d. Level of significance was set at £~.05. 

Summary 

A nonexperimental explanatory, longitudinal study was 

conducted within the physical fitness facilities at a large 

c orpora tion . A two group comparison design was used to 

as c e r tain leve l s o f s tate and trait anxiety. Subjects were 

tested using the Stat e - Tr a i t Anxiety Inventory (STAI) 

(Spi elberger et al ., 1970 ). A random sample for Group A 

and a convenience sampl e f or Group B were obtained. Sub

jects were then p l aced i n t o low an d high-level participant 

g roups, as defin e d by t hei r leve l o f participation in the 

p rog ram. 

Data we r e collect ed by the inve s tigator using the STAI 

be fore and after 20 min utes o f v igorous physical e xercise 

for three t e st per iods over a n ine we ek interval. Corre

lations betwee n the A- Trait and A- State s cores were calcu

lat ed . A two- way analysis of variance with r e peated 

meas ures on the d e p e nde nt va r iab l es were t ested at QS .05 

leve l o f sign i fi cance . 



CHAPTER 4 

ANALYSIS OF DATA 

This nonexperimental explanatory, longitudinal study 

was conducted to determine the relationship between a 

selected physical fitness exercise program and the altera

tion of anxiety in a selected group of sedentary employees. 

Data were collected from the subjects before and after 20 

min utes of vigorous physical exercise for three test 

periods ove r a nine week interval. In this chapter the 

study findings include the descriptive data of the sample, 

correlations between trait and state anxiety, and the 

statistical test results for the research hypotheses. 

Description of Sample 

All subjects in the sample had participated in the 

selected physical fitness program for at least three months 

prior to the study . Group A consisted of 17 randomly 

selected high-level participants who engaged in vigorous 

physical activity for mor e than 20 minutes three times a 

week . Group B consisted of a convenience sample of eight 

low- level participants who engaged in physical activity 

for 20 minutes , three times per week or less. 

77 
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The ages of Group A subjects ranged from 21 to 51 

years. The mean age was 32.9 with a standard deviation of 

8.92 years. The ages of Group B subjects ranged from 28 to 

51 years with a mean age of 35.25 and a standard deviation 

of 7. 27 years. The frequency distributions and percentages 

of ages by five year intervals for each group are presented 

in Table 1. 

Table 1 

Frequency Distributions and Percentages of Ages in 
Group A, High-Level Participants, and Group B, 

Low-Level Participants 

Age in Years GrOUQ A GrOU:£2 B 

Number Percent Number Percent 

21 -2 5 5 29.0 0 0.0 

26 - 30 4 23.0 1 12.5 

31 - 35 3 18.0 4 50.0 

36 -40 l 6.0 2 25.0 

41 -4 5 2 12.0 0 0.0 

46 - 50 l 6.0 0 0.0 

51-55 l 6. 0 1 12.5 

Total 17 100.0 8 100.0 

Range in Year s 21 - 51 28-51 

Mean in Years 32 .9 35.25 
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Group A consisted of 7 (41%) male and 10 (59%) female 

subjects while Group B consisted of 1 (12.5%) male and 7 

(87.5%) female subjects. Group A contained three ethnic 

groups while two ethnic groups were represented in Group B. 

Marital status for each group was also obtained. The 

frequency distributions and percentages for each group on 

ethnic and marital status variables are shown in Tables 2 

and 3. 

Table 2 

Frequency Distributions and Percentages of Ethnic 
Distribution in Group A, High-Level Participants, 

and Group B, Low-Level Participants 

Ethnic Group Grou2 A GrOU:Q B 

Number Percent Number Percent 

Caucasian 12 70 6 75 

Black 3 18 2 25 

Hispanic 2 12 0 0 

Total 17 100 8 100 

The educational level for both groups ranged from 

high school graduate to the doctoral level. Of the sub

jects in Group A, 71% had received education beyond high 

school level, whereas only 50% of the subjects in Group B 
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Table 3 

Frequency Distributions and Percentages of Marital Status 
Distribution in Group A, High-Level Participants, and 

Group B, Low-Level Participants 

Marital Status GrOUQ A GrOUQ B 
Number Percent Number Percent 

Single 2 12.0 1 12.5 

Married 11 65.0 6 75.0 

Divorced 4 23.0 1 12.5 

Total 17 100.0 8 100.0 

were beyond high school level. The frequency distributions 

and percentages for each group are shown in Table 4. 

Table 4 

Frequency Distributions and Percentages of Educational 
Levels in Group A, High-Level Participants, and 

Group B, Low-Level Participants 

Level of Education Group A Group B 

Number Percent Number Percent 

High School Graduate 5 29.0 4 50.0 

l or More Years College 5 29.0 3 37.5 

College Graduate 5 29.0 0 0.0 

. s . or M. A. Degree 1 6.5 0 0.0 

Ph . D. Degree 1 6.5 l 12.5 

Total 17 100.0 8 100.0 
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Occupational status was divided into six main 

occupational categories. All five categories were repre-

sented in Group A while only three categories were repre-

sented in Group B. The ·Craftsman and Operatives category 

was not represented in this sample. The frequency distribu-

tions and percentages for each group are shown in Table 5. 

Table 5 

Frequency Distributions and Percentages of Occupational 
Distribution in Group A, High-Level Participants, and 

Group B, Low-Level Participants 

Occupational Group Group A Group B 

Number Percent Number Percent 

Management and 
Supervisory 2 12.0 0 0.0 

Professional and 
Administration 5 29.0 2 25.0 

Technical 3 18.0 1 12.5 

Sales 1 6.0 0 0.0 

Office and Clerical 6 35.0 5 62.5 

Total 17 100.0 8 100.0 

The mean number of months employed by the company for 

Group A was 105.17 or 8.76 years with a standard deviation 

of 9 8 months while Group B had a mean employment of 63.5 

months or 5.29 years with a standard deviation of 37.85 
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months. The years employed by the company ranged from 1 to 

28 years in. Group A and from 1.75 to 10 years in Group B. 

The distribution of years employed by the company by five 

year intervals with frequency distributions and percentages 

for each group is presented in Table 6. 

Table 6 

Frequency Distributions and Percentages of Years Employed 
by the Company in Group A, High-Level Participants, and 

Group B, Low-Level Participants 

Years Employed GrOU:Q A Grou2 B 
by Company 

Number Percent Number Percent 

1-5 9 53.0 5 62.5 

6-10 2 12.0 3 37.5 

11-15 13 17.5 0 0.0 

15+ 3 17.5 0 0.0 

Total 17 100.0 8 100.0 

Data regarding the number of months of participation 

in the exercise physical fitness program demonstrated that 

Group A had a mean of 14.35 months with a standard devia

tion of 8.44 months and Group B had a mean of 16 months with 

a standard deviation of 10.07 months. The months of par-

ticipation in the program ranged from 12 to 30 months in 

both groups. The distribution of months by 12 month 
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intervals with frequency distributions and percentages for 

each group is presented in Table 7. 

Table 7 

Frequency Distributionsand Percentages of Months of 
Participation in the Exercise Physical Fitness 

Program for Group A, High-Level Participants, 
and Group B, Low-Level Participants 

Month s i n GrOUQ A GrOUQ B 
Program Number Percent Number Percent 

0- 12 9 53 4 50 

13- 24 7 41 2 25 

25 - 36 1 6 2 25 

Total 1 7 1 0 0 8 100 

Additional Data 

Spielberge r et a l. (197 0 ) d i s cerned that correlations 

between the A- State and A- Tr a it sca les depended upon the 

amount of stress under which t he A-State scale was adminis-

te red . The correlations had var i ed from r = .44 to r = .67. 

Correlations in the present study we r e calculated using the 

total sample for the pur p ose o f compari s on with Spielberger 

et al . 's findings . Additi o nally , co rre lations were calcu-

late d on state anxiety befor e and after e x e rci s e and state 

and trait anxiety before and after exercise . 
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The Pearson Product Moment Statistical Test was 

calculated to determine correlations on data collected at 

the third test trial. The degree of association between the 

variables was reported as the r while the explained variance 

was reported as r2. The correlation between A-State before 

and after exercise was r = .487 and r2 = .237. The A-State 

and A-Trait before exercise correlation yielded an r = .528 

and r2 = .279. The A-Trait before exercise and A-State 

after exercise correlation was r = .488 and r2 = .238. All 

correlations were positive and varied from r = .49 to 

r = . 52 and were found to be significant at the .001 level. 

Thus , the correlations in the present study were comparable 

with Spielberger et al. 's findings . All correlations 

between the variables are presented in Table 8. 

Table 8 

Correlations Between the Third Testings on A-State Before 
and After Exercise, A-State and A-Trait Before 

Exercise, and A-Trait Before Exercise and 
A-State Following Exercise for 

Variables 

Pre-State 3 (Pre 3) 

Trait 3 (T3) 

*12.~ . 0 0 1 

the Total Sample 

Pre-State 3 
(Pre 3) 

. 528* 

Post-State 3 
(P03) 

.487* 

.488* 
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Findings 

The findings of the study are structured around the 

two research hypotheses. The hypotheses are reviewed and 

the findings of the study are discussed and presented in 

tabular form. 

Hypothesis Numbe r One 

The first hypothesis examined was: There is an inverse 

relationship between the level of participation in a selec

ted physical fitness exercise program and trait anxiety. 

Form X-1 of the State-Trait Anxiety Inventory that measured 

trait anxiety was administered before the exercise period 

on the first and then on the third test trial. The Group A 

mean on the first test trial was 31.65, and on the third 

test trial the mean was 31.24. The mean on the first test 

trial for Group B was 35 .13, and on the third test trial 

the mean was 36 . 38 . 

A two-way analysis of variance (ANOVA) with repeated 

measures on the dependent variable of trait anxiety was 

calculated . The ANOVA yielded an K value of 651.57, sig

nificant at ~~.001, indicating a significant difference 

between the high and low participant groups on the trait 

anxiety variable . The high-level participation group 

scored significantly lower than the low-level participation 

group on the trait anxiety variable . There was no 
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significant difference between the test trials on the trait 

variable for either group. Therefore, the hypothesis that 

there was an inverse relationship between the level of par

ticipation in . a selected physical fitness exercise program 

and trait anxiety was r e jected. The analysis of variance 

is p resented in Table 9. 

Table 9 

Summary o f Analysis of Variance on Trait Anxiety Variable 

Source ss df MS F 
Tail 

Proba
bility 

Between Groups 499119.43800 1 49119.43800 651.57 .000* 

Error 201.99762 1 201.99762 2.68 .115 

Across Tests 1.9118 1 1.91118 0.12 .731 

Error 7.51118 1 7.5118 0.48 .496 

*12.~ - 00 1 

Hypothesis Number Two 

The second hypothesis tested was: There is an inverse 

relationship between the level of participation in a physical 

fitness exercise program and state anxiety. Form X-2 of 

the State- Trait Anxiety Inventory measured state anxi e ty and 

was administered to both groups before and after a 20 minute 

period of vigorous physical e xercise on three test trials. 
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A total of six tests were administered on the state anxiety 

variable. The means for Group A were: test trial 1 before 

exercise--34.06, after exercise--29.06; test trial 2 before 

exercise--36.94, after exercise--32.18; and test trial 3 

before exercise--33.76, after exercise--28.18. The means 

for Group B were: test trial 1 before exercise--36.38, 

after exercise--30.75; test trial 2 before exercise--37.0, 

after exercise--31.38; and test trial 3 before exercise--

37.13, after exercise--34.50. 

A two-way analysis of variance with repeated measures 

on the dependent variable yielded an F value of 687.58 

significant at £~.001, indicating a significant difference 

between the high and low participant groups on the state 

anxiety variable. The high-level participation group scored 

significantly lower than the low-level participation group 

on the state anxiety variable. The between tests on the 

three repeated test trials indicated an F value of 4.05, 

significant at the Q~.002 level. The high-level partici

pant group scored significantly lower than the low-level 

participant group on the state anxiety variable between 

tests. Therefore, the hypothesis that there is an inverse 

relationship between the level of participation in a 

physical fitness exercise program and state anxiety was 
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accepted. The analysis of variance table is presented in 

Table 10. 

Table 10 

Summary of Analysis of Variance on State Anxiety Variable 

Source ss df MS F Tail 
Prol:::a-
bility 

Between Groups 146012.21000 1 146012.21000 687.58 .000* 

Error 152.01563 1 152.0153 0.72 .406 

Across Tests 855.80914 5 171.16183 4.05 .002** 

Error 175.19574 5 35.03915 0.83 . 5 31 

*QS.OOl 

**£~.002 

Summary of Findings 

A description of the sample and findings of the study 

were presented in this chapter. Correlations were calcu-

lated on the third test trial. They were: A-State before 

and after exercise£= .487; A-State and A-Trait before 

e xerciser= .528 and A-Trait before and after exercise 

£ = .488. All correlations were positive and significant 

at the .0 01 level. Two hypotheses were examined using the 

ANOVA statisti cal test to determine differences between 

high and low participant groups and differences between 
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tests on the dependent variables of trait and state anxiety. 

Based on the findings, no relationship was noted between a 

selected physical fitness exercise program and the reduc

tion of trait anxiety after a nine week period. Therefore, 

the first hypothesis was not supported by statistical 

findings. However, findings did indicate a significant 

difference on trait anxiety between the two groups. The 

h igh level participants had a significantly lower mean on 

thei r trait anxiety variable as compared to the low 

participant group. The second hypothesis was accepted 

s ince the statistical findings demonstrated that the high

l e vel participant group scored significantly lower than 

the low-level participant group on the state anxiety varia

ble an d on between test trials after a nine week period of 

involvement in an exercise physical fitness program. 



CHAPTER 5 

SUMMARY OF THE STUDY 

A nonexperimental explanatory study was conducted to 

examine the relationship between a selected physical fit

ness exercise program and alteration of trait and state 

anxiety in a selected group of sedentary employees. The 

final chapter includes the summary, discussion of the find

ings, conclusions and implications, and recommendations for 

further study. 

Summary 

Selye's theory of stress adaptation was used as a 

framework to delineate the relationship of participation in 

a physical fitness program over a nine week period and 

alteration of anxiety in a group of sedentary employees. 

Stressors in the urban environment may result in high levels 

of stress in sedentary employees that can interfere with 

their level of wellness. Both employees and employers are 

beginning to recognize the need to alter behavior relative 

to inactivity and stress. Some employers are facilitating 

positive health behaviors in employees by providing physical 

fitness programs where exercise facilities are easily 

accessible . The physiological benefits of these programs 

90 
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are well documented in the literature; however there are 

less empirical data supporting any psychological benefits 

that may result. In recognition of the need for data 

relative to the psychological benefit of an exercise program 

and alteration of anxiety in individuals, two hypotheses were 

proposed. A two group comparison design was used to com

pare levels of state and trait anxiety within and between 

two groups of high and low-level participants. Group A 

consisted of 17 randomly selected subjects that were high

level participants, who had engaged in physical activity 

for more than three times a week for 20 minutes. Group B 

consisted of eight conveniently selected subjects that were 

low-level participants, who had engaged in vigorous exercise 

for 2 0 minutes three times a week or less. Subjects were 

tested with the State-Trait Anxiety Inventory at three 

intervals over a nine week period. The first hypothesis 

was rejected based on statistical findings since there was 

no relationship between a selected physical fitness exer

cise program and the reduction of trait anxiety after a 

nine week period. The second hypothesis was accepted since 

statistical findings supported the hypothesis that there 

was an inverse relationship between the level of participa

tion in a physical fitness program and state anxiety. 
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Discussion of Finding~ 

Previous research studying correlations between state 

and trait anxiety scales has depended upon the amount of 

stress and the conditions under which the test is adminis

tered. When the STAI was administered to four different 

samples of undergraduate students, the correlations ranged 

from r = .44 to r = .67 (Spielberger, Gorsuch, & Lushene, 

1970 ). Correlations in the present study ranged from r=.53 

before exercise on the state and trait anxiety scales to 

~ = .49 on the before exercise trait scale and the after 

e xercise state sca l e . 

Burton (1976) r eported a correlation of r = .52 on 

A- State before and after physical education classes that 

involved exercise. In the present study the correlation 

was r = .49 on the state anxiety variable before and after 

exercise. These findings suggest that there are moderate 

correlations between state anxiety before and after an 

exe rcise program and between state and trait anxiety before 

and after exercise. The correlations in this study are 

comparable with previous r esearch findings. 

In addition to enhanced physical fitness, previous 

resea rch has demonstrated that there was a significant 

relationship between physical fitness exercise programs 

and positive psychological behaviors (McPherson, Paivio, 

Yuhasz, Rechnitzer, Pickard, & Lefcoe, 1967; Hellerstein, 
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Hornsten, Goldbarg, Burlando, Friedman, Hirsch, & Marik, 

1967; Johnson & Spielberger, 1968; Collingwood, 1972; 

Felkins, 1976; Young & Ismail, 1976 a & b; Wood, 1977). 

McPherson et al. (1967) found that after a 24 week 

exercise program cardiac exercisers, normal exercisers and 

cardiac controls experienced a significant reduction in 

manifest or trait anxiety scores. Folkins (1976) also 

experienced similar findings. After 12 weeks of exercise 

sessions the experimental exercise group demonstrated 

significant decreases in anxiety levels. Young and Ismail 

(1976 ) found that high-fit individuals scored significantly 

lower on the anxiety variable after a four-month exercise 

program. Young and Ismail's (1976 second study yielded 

significantly lower scores on neuroticism in the high

fitness groups when compared to the low-fitness groups 

after four months in a similar physical fitness program. A 

discr epancy exists between the present study and previous 

research findings as trait anxiety did not significantly 

decrease after nine weeks of involvement in the physical 

fitness program. 

Two factors may have had an influence on the trait 

anxiety scores, as they did not change significantly. 

First, all participants had been involved in the physical 

fitness exercise program for at least three months prior 

to the study . Base line data were not collected on trait 
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anxiety at the time of their entrance into the exercise 

program that could have been used for comparison with data 

collected in the present study. Thus, the change in trait 

anxiety may have already occurred as the high-level par

ticipant group had significantly lower scores when compared 

to the low-level fitness group. 

Second, the present study was conducted during the 

months of May, June and July. At the beginning of June an 

unanticipated heat wave began that continued throughout the 

duration of the study. Most subjects exercised in the out

side facilities, therefore the frequency and duration of the 

exercise periods were significantly reduced which may have 

affected the trait anxiety scores, i.e., the scores did not 

change because of the reduced exercise periods. However, 

there is no valid way to measure the impact of this inter

vening variable on the behavior and scores of the subjects. 

A third consideration is that the duration of the study was 

not long enough for a change in trait anxiety to occur. 

Johnson and Spielberger (1967) found that after two 

experimental sessions with subjects that had received a 

10 minute relaxation period, their A-State anxiety scores 

de creased significantly . Wood (1977) also found a signifi

cant reduction in state anxiety in high anxiety subjects 

following a Cooper 12 minute run. The findings in the 
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present study support previous research findings as state 

anxiety was signif,icantly lower in the high-level fitness 

group. In addition, there was a significant difference 

between test trials over a nine week period after a 20 

minute period of exercise. 

Conclusions and Implications 

Based on the study findings the conclusions of the 

study are as follows: 

1. Trait anxiety was not significantly different from pre 

to posttest during the study; however a nine week period 

may have been an inadequate period to measure a change 

in trait anxiety. 

2. High-level participation in a physical fitness exercise 

program may reduce state anxiety over a period of time. 

The high-level participants had a mean of 14.35 months of 

participation in the program, thus it can be postulated that 

trai t anxiety had already decreased prior to the study. This 

finding suggests that exercise may reduce trait anxiety. 

Based on data from the present and previous studies, 

nurse clinicians and administrators in the occupational 

setting should encourage management to provide and promote 

physical fitness exercise programs for employees. Exercise 

programs at the worksite are especially indicated for the 

sedentary employee to alter stress levels and sedentary 
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lifestyles that have been identified as risk factors in 

coronary disease. Also, management should be encouraged 

to allow sufficient time for individuals to exercise to 

obtain the maximum benefit of exercise. 

Another implication for nursing is that nurses should 

encourage employees to take advantage of physical fitness 

programs to reduce stress and to increase their level of 

wellness. Employees with risk factors for coronary heart 

disease should be referred to these programs. 

Recommendations for Further Study 

Several recommendations for future evaluation of the 

relationship of exercise to reduce psychological stress in 

individuals are indicated. They are: 

1 . Baseline psychological data should be collected on 

individuals prior to their involvement in physical 

fitness exercise programs for comparison to examine 

the alteration in anxiety. 

2. Studies should be done comparing level of absenteeism 

and frequency of illness in high-level and low-level 

participants in a physical fitness program and non

exercise participants to ascertain the cost-effectiveness 

and the cost-benefit of these programs. 

3 . Future studies should be conducted in facilities 

where the temperature is constant, or at least 
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studies should be conducted during cooler months of 

the year. 

4 . A larger randomized sample should be used to strengthen 

the representation of the sample and to generalize the 

results of the program population. 

5 . Replication of the present study should be conducted 

with testings done at regular intervals for comparison 

of state and trait anxiety between the high and low

level fitness groups over a longer time period. 
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TEXAS 'N(J.WJ Is UN IVERS I TI 
fil.JSTON CAMPUS 

fD1AN RESEAROi REV! Ell <Df.ii'TTEE 
REroRT 

~'S NAME. __ ~G~·l~e~nn~a~S~c.h~~a~=~o~n~-------------------------------

Exercise Program and Anxiety" 

~: __________________________________________________ __ 

Approve 

I -:~ · · /;/ / 
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TEXAS WOrJfAN' S UNIVERSITY 
COLLEGE OF NURSING 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

GRANTS TO Glenna M. Scharon, R. N. 
a student enrolled in a program of nursing leading to a 
Master's Degree at Texas Woman's University, the privilege 
of its facilities in order to study the following problem. 

The Relationship Between A Physical Fitness Exercise 

Program and Anxiety 

The conditions mutually agreed upon are as follows: 

1. The agency (~) (may not) be identified in the final 
report. 

2. The names of consultative or administrative personnel 
in the agency (~ (may not) be identified in the 
final report. 

3. The agency (wants) ( ~X!Ul)t(X'.I«Ul.tt) a conference with 
the student when the report is completed. 

4. The agency is (willing) (~I~) to allow the 
completed report to be circulated through interlibrary 
loan. 

5. Other The Agency to have copy of completed report and pennission 

to utilize cumulative results, giving proper acknowledgement and 

credit. 

Date: May 2, 1980 
/ 

/ 

Stgnatur~ of Agency Personnel 
V1Ce Pres1dent, ~edical Services 
~?; /(la_.~ 

Signature of Faculty Advisor 

*Fill out & sign three copies to be distributed as follows: 
Original - Student; First copy - Agency .~ Second copy - TWU 
College of Nursing. 



101 

Dea r Physical-Fitness Participant, 

. ~ am.a gradua~e student at Texas Woman's University, 
aJorln? ln Communlty-Occupational Health Nursing . I am 

conductlng a study on the relationship of participation in 
a physical fitness exercise program and a · self-evaluation 
of how you feel just before and just after a 20 minute 
~e riod of vigo rous phys ical exercise. The study will be 
·o e at t ree i tervals before and after exercising over a 
?eriod of nirie weeks . You will only be required to do the 

igorous p ' ysi cal activity that you normally do. 

Your pa rticipation in thi s study will be greatly 
a~preciated ; howeve r, you are in no way obligated to par
t'cipate . Participat i o n in the study requires that y ou 
s·gn the at~ached Consent Fo rm A. A description of this 
st dy describi. g possible risks and benefits is included in 

sent For A. If you wish to participate in the study, 
?-ease re rn the signed consent form in the enclosed self
sea ing en elope via interdepartmental mail . Your agreement 
to participate o r not participate in the study will not be 
disc osed o anyone within the Corporation. In no way will 
_our decisio jeopar dize your job o r your participation in 
~; e program . You a r e free to withd raw from this study at 
a time . 

Arra ge.ent s for testing times will be made with the 
?erso el i e program . You will be notified of those 
t: es o e ·eek pr ior to the administration of the question
ai re. The te sting will be arranged around your normal time 

of exercise . You will be expected to participate ·in the 
s~udy on o r own time. 

If you are ~ested individuall y at the beg inning, then 
'O ~ st continue to be t ested individually at the second 

a d fina times . If you are tested within a group setting, 
_ou will be requested to continue to be tested under this 
condition . I. itially, you may select any time of the day 
to be tested from six a.m . to five p.m. On subsequent 
~esti g s, yo will be required to exe rcise during the same 
t' e of day , within a two hour ran ge . 

All ?articipants may have the results of the study 
i eluding their i ndividual results with an explantion of 
t' e s udy ~on completion of the study . If you desi re thi s 
information ~ you must write down you r code number and contact 
.. e by pho e . 
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If you choose to have your individual results 
released to the medical director for continued study, 
p lease indicate by your signature under item five on the 
c onsent form. 

I sincerely appreciate your cooperation. You may be 
assured of the i mportance of your participation in this 
s tudy as the results of each participant's questionnaire 
wi ll have an impact on the total results of the study. 

Glenna Scharon 
Graduate Student 
Texas Woman's University 
(713)528-1775 

2 
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TEXAS WOMAN'S UNIVERSITY 
HUMAN RESEARCH REVIEW COMMITTEE 

Form A--Written presentation 

Consent to Act as a Subject for Research and Investigation: 

l. I hereby authorize Glenna Scharon, R.N. to perform the 
following procedure(s) or investigation(s): 

This study will investigate the relationship between 
parti cipation in a physical fitness exercise program and 
your self-evaluation of how you generally feel and how you 
spec ifi cally feel just prior to and after 20 minutes of 
vigorous physical exercise. The primary variable to be 
examined will be your self-evaluation of how you feel before 
and after exe rcising. You may do the specific exercise that 
you normally do . 

The questionnaire administered prior to exercising has 
40 s tatements for you to complete and will take less than 
15 minutes. The questionnaire taken after exercising will 
have 20 statements for you to complete and will take approxi
. ately si x to eight minutes . This procedure will be done a 
tota l of three times over a nine week period. On Form 
X- 1 you a re asked to respond to the statements by indicating 
how you feel at this particular moment . On Form X-2 you are 
asked to r espond to the statements indicating how you gener
ally feel . Ref lections on these items may or may not be 
st r essful f or you . 

2 . The procedure or investigation listed in Paragraph 1 
has been explained to me by Glenna Scharon. 

3 . a . I un derstand that the procedures or investigations 
described in Paragraph 1 involve the following possible 
risks or discomforts: 

To protect against possible risk or exposure or improper 
release of data the following steps have been taken: Ques
tionnai res are coded and only the investigator has the list 
of names with the corresponding code numbers. Names will be 
des troyed by the investigator after data have been analyzed. 
If you desire the results of your own questionnaire and/or 
the r esults of the study group, you must write down your code 
number and contact me by phone . Individual results will 
only be released to the medical director for further study 
upon your signature. Group results will be released to the 
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director of the medical department. 
jeopardizing your job will occur. 

No problem of 

It may be uncomfortable for you to respond to some of 
t h e items on the questionnaire. 

2 

3 . b. I understand that the procedures and investigations 
described in Paragraph 1 have the following potential 
benefits to myself and/or others: 

This study will contribute to the knowledge of the 
relationship between a physical fitness exercise program 
a n d how a person feels. This knowledge may be helpful in 
p romoting a physical fitness program for other employees. 

3 . c. I understand that no medical service or compensation 
is provided to subjects by the university as a result 
of injury from participation in research. 

4. An offer to answer all of my questions regarding the 
study has been made. If alternative procedures are 
more a d vantageous to me, they have been explained. 
I understand that I may withdraw from this study at 
an y time. I also understand that results of my individ
ual score with an explanation of the study will be made 
available to me upon request. 

Subject's Signature Date 

5. I would like my individual test results to be released 
to the medical director for the purpose of comparison 
in future research. 

Subject's Signature Date 
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CONSULTING PSYCHOLOGISTS PRESS INC. 

577 COLLEGE AVENUE 

PALO ALTO, CAUFORNIA 94306 

L 

Ms. Glenna Scharon 
201 F Avondale 
Houston, TX 77006 

ln response to your request of 
granted you to 

May 1, 1980 permission is hereby 

r~producea 25% reduction copy o! the STAI to include in your 
final thesi.a. 

subject to the following re!trictions: 

(a) Any and all material used will contain proper acknowledgments; e.g., 
"Reproduced by special permission from 

The State Trait Anxiety Inventory 

by 

(publicadon) 
Charles S pielberger et al 

(aucnor) 
1968 

Copyright by 
Published by Consulting Psychologists Press Inc. , Palo Alto, CA 94306." 

(b ) None of the materials may be sold or used for purposes other than those 
mentioned above . 

(c) ~IJMlf!JR<j ~kfmXD'JOC(KK1')5KKsher. 

(d) Payment of a royalty/ license fee of--------------

(e) Your order f or 900 co p13 of the S~AI must be pre paid, The 
bookl e t s plus manual and t empla te will cost ~55.50 including your 
student ctiscotUlt and t here will be a 15 ;22 pos t age char:; e. As 
soon as we rece i ve your c h eck and order t he order department will 
send y ou your materials. 

CONSULTI NG PSYCHOLOGISTS PRESS INC. ! ) ! . Per::J iss i ons edi t or 
By {.,. ~1: - ,~ ., n 

J ~w r err:is -! ; ,.. 
Date . · t.L i _n ; I 
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Information Data Sheet 

1. Age 

2 . Ethnic background: 

___ A. Cauca:3ic:-..~.n 

__ B. Black 
__ c . Hispanic 

3 . Occupation 

__ D. Asian 
__ E. Other 

4 . Educational background: 

__ A. High school graduate 
__ B. One or more years of college 
__ c. College graduate 
__ D. Master's degree 
__ E. Ph.D . degree 

5 . Sex 

A. Female 
__ B . Male 

6 . arital status 

__ A. Single 
__ B. Married 
__ c. Divorced 

7 . umber of months or years employed by the Company 

8 . 

9 . 

____ __;man t hs 
____ __j. ears 

Numbe r of months 
program 

How many times a 
activity? 

involved in the physical fitness 
months 

week do you do vigorous physical 
times 

1 0 . How long do you do vigorous activity each time you 
exercise? minutes/hours 
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SELF-EVALUATION QUESTIONNAIRE 

Oeveioped by C. D. S pielberger. R. L. Gorsuch and R. Lushene 

ST~.I FORM X- 1 

_ ~VIE-------------------- DATE - ------

DIRECTIO. ~ : .-\ numoer or star;ements ·.vhtch people have 
used to "escnoe themselvt>S are riven below. Read Pach state· 
ment and then blacken in the appropriate ci rcle ' o che right of 
: e ' btement o nd.icate how you /eei ri~ht now. that is . . Jt 
:Ius momttnt. There re no right o r wrong answers . Do not 
spend too much ti me on anv one statement but nve the answer 

·ruch seems to descn be yo~r present ieelings best. 

feel calm ....... .. ... ... ..... ... ...... .... .... .......... ........ ...... .. ..... ...... ...... ......... .. 

feel secure ....... ........................ .. ........ ..... ..... .. ...... .. ....... .. .. · .... · .. .. · .... · .. · .. · .. .. · · · .D 

f am tense .................. ... .............. ............. ... ....... .. .... ..... ... ............... .... D 

~- I am regrettul .. .. .. ... .. ... ..... ... ........... .................. .. 

). . eel a' ease ....... .. ................... ....... .. ...... .... ...... .. ................... .. .. ... ...... .. 

.;, eel upset ....... .. ..... .............. ... ................... ... ... ..... ....... .. . . .................. .. 

, . .un presently worr-yir.~ ver. possibl~ misiortunes .. ............ .. .... ...... ... ..... .. D 

r feel rested ...... ... ...... .. ............. ..... . .... .. .. ... .... ............. .... ... .. .. . .. .. ... . . .. . .. ......... . .. . . J) 

9. :eel anxious 

. 0 . I "e-el comfortable ..... ... ... .. ....... ...... ..... ..... .... .............. .. ... .......... ... ........ .... .. 

I feel seif-ronfid~nt 

· " I feel nervous .. ... ..... .... ... ........ ........ ........ .............. ......... ........... ..... ..... .. .. ....... ... 'D 

3. am jittery ... ................ ........ .. ......... .... ... ... .......... ... .......... ..................... . 

14. 'eel ''high strung" .... .... .. ................ . .... .. ........... .. ........... .. ...... .. ........ ......... .... :D 

5. I am relaxed 

6. I feel content .... ... ... ... .... ..... ... ........... ... ... ... ... ..... .... .. ...... .. .. ... . ····· ··· ···· ·· · · ···· 

. i . I am worried ............ ......... ......................... .... ... ............... .... ...... .... ....... .. ... .. .. .. 

feel o ver-~xcited and " rattled" 

9. I ' eel 'oyful ........................................ ..... . 

~0 . [ feel pl~asant .... .. .. ......... ...... .. ... ... ... .. ......... .. .......... . 

I! 1) ~ 

IJ 1) ~ 

!:; }) ~ 

'1; 1) ~ 

I~ 'D v 

Il ll ~ 

j) 1) ~~ ~ 

D ] :D 

11 .}) v 

!) ] I I 

I' ] !> 

f: ~ .. 
'.!) 'D ~ 

'D 'Il ':D 

I! 1) ~ 

l • ~ ., 

1l 1l !J 

D ~ ~ 

I; v ,, 

f, 11 " 
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SELF-EVALUATlON QUESTIONNAIRE 

STAI FORM X-2 

. AME -------------------- DATE ______ _ 

DIRECTIO . : . m:mber of tatements wh1ch people have 
u<>ed to d nb themselve a re given below. Read each sta te
ment and then blacken a: the appropriate ' Ircic to he right l}f 
the ·tatement to ind icate how yo u ;;enera /lv feel. The ~e a re no 
ri at 0r w ng :1nswcrs. Do not spend too much ti me on a nv 
o ne tatement but 3 Jve the answer which 5eems to descn b~ 
how you enerall y f el. 

~1. I f 1 pleasant .. ......... ..... ...... .... .... ... ...... .... ... ... ... .. ..... .... . . 

:22. I ire quickly ..... ..... .. ..... ....... . ... ..... ... ... .. ... ... . 

:..3 . I feel like crying ..... ..... .... .... .... . 

24 . I V~>'i h l could be as happy as others seem to ue .... 

·25. I :l.IC !o ing ou t e n things bPr.ause I can ' t make up my :nind ::non enough . 

'26. l eel . ted ...... .... ............... . ... ....... . 

'l r am ··calm. co )I. ar.d cull cted'' .... 

:2 I ieei that .-tiffi- ul ti s a re piling up 0 that I ca r.not 0V '? rcome them 

_g_ I worry oo mu:: h uvP. r ometh ing that really doesn 't matter 

~0 . I am hap;:>y .............. .... .... ....... .. .. .. .... ... ............... ..... ........ . .......... . . .... ...... . 

31. I am inclined to take things hard ........ .... ......... .... .. ... .......... .... ... . 

') I lack self-confidence .. .. ...... ........ .... ........ ... .. ..... .. ... ..... ... .. .... .. ... ... . 

33. I feel secure .... ..... .. .. . ...... ....... ...... .... .. ..... ... . .. ..... .... ...... ... .. .. ...... .. .. 

34. I t ry to avoid fa cing a crisis or d ifficulty .. ... ...... ...... ...... .......... ... .. 

35. I feel blue .. .... .. ... .... .. .... ............ ... .. .... .... ........ .. .... ..... .. ............ . . 

36. I am con tent ............ .......... .... .. ... ..... . .................... .......... .. ..... ... ... ..... . 

37 . -orne unimportant thought run th rough my mind and bo~he rs me 

3 . I ::ake disappoimmE: nts so keenly tha!. I can ' t put :;hem out of my mind 

39. I am a ready person . ... .... ..... ... ....... ... ... ..... ... .... .................... . 

40. I get in a s tate of te eion or turmoil as T hink over my rece nt co ncerns and 

interests 

8 1) 

·:D 1) 

·:D J) 
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Date: May 12, 1980 

To: Participants in the Physical Fitness Study 

From: Glenna Scharon, RN 
Texas Woman's University Graduate Student 

Subject: Time schedule for participating in the Self-Evaluation Study 

It is estimated that the first test, the exercising period, and 
the second test may require a maximum of 50 minutes. This includes: 
20 minutes for instructions and the first test, 20 minutes of 
vigorous physical activity, and 10 minutes for the second test. 

~sting will be done on three dates: May 20, 21, and 22, 1980. 
The first testing session will occur on Tuesday, May 20, 1980, 
and will be only for those persons attending Eleanor's Exercise 
Classes. The ti~e for the testing session will be at the 12 Noon 
class. If you are in the 11:10 a.m. class, please try to change 
your schedule for the testing day only. 

For those people involved in Rudy's Exercise Classes (Monday, 
ednesday, and Friday), who cannot be tested at any other time, a 

testing session will be scheduled for Wednesday, May 21, 1980, at 
11:10 a.m. only. Please try to change your schedule to come at 
this time on the testing day only, if you are in the 12 Noon class. 

Participants who use the roof or facilities adjacent 
will be tested on Thursday, May 22, 1980. The times 

to the roof 
available for 

that day will be: 
6:10 a.m. to 7:00 a.m. 
6:30 a.m. to 7:20 a.m. 
7:00 a.m. to 7:50 a.m. 
7:30 a.m. to 8:20 a.m. 

11:00 a.m. to 11:50 a.m. 
11:30 a.m. to 12:20 p.m. 

12:00 
12:30 

3:30 
4:00 
4:30 

noon 
p.m. 
p.m. 
p.m. 
p.m. 

to 
to 
to 
to 
to 

12:50 p.m. 
1:20 p.m. 
4:20 p.m. 
4:50 p.m. 
5:20 p.m. 

The remaining two testing sessions will occur during the weeks of 
June 16, 1980 and July 21, 1980. The testing times will remain the 
same. 

Please fill in· the appropriate box on the next page for the time 
you anticipate will be most convenient for you to be tested. 
Recognizing that you may need additional time for testing, especially 
at the lunch hour p~riod, you must make the appropriate arrangements 
to participate on your own time. 

Although you may not be exercising regularly, your participation in 
the study will be aopreciated. You may do the exercise of your 
choice that is cons ldered v~gorous physical activity and within your 
target heart rate zone. 

Thank you for your cooperation. Please return the testing time sheet 
with your consent form. 
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TIME TESTING SHEET 

Please check off the block of time that will be the 

o st convenient period for your participation in the study. 

Please return this form to me with your consent form. 

esday, May 20, 1980--Exercise Class 

12 Noon 

e dnesday, May 21, 1980--Exercise Class 

11:10 a.m. 

hursday, May 22, 1980--Roof or adjacent facilities 

6:10 a.m. 11:00 a.m. 3:30 

6:30 a.m. 11:30 a.m. 4:00 

7:00 a . m. 12 Noon 4:30 

7:30 a.m. 12:30 p.m. 

p.m. 

p.m. 

p.m. 
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Date: June 10, 1980 

o : Participants in the Physical Fitness Study 

F rom : Glenna Scharon, RN 
Texas Woman's University Graduate Student 

Subject: Time schedule for next testing 

h ank you for your continued involvement in the study exam
ining the relationship of participation in a physical fit
ess exercise program and a self-evaluation of how you feel 

just before and after a 20 minute period of vigorous physi
ca l exercise. 

gain the testing will occur on three dates. Tuesday, June 
17 at 12 noon, participants in Eleanor's exercise class 
ill be tested. Wednesday, June 18 at 11:10 a.m. class, 

p articipants in Rudy's class will be tested. Participants 
sing the roof facilities will be tested on Thursday, June 

19, 1980, at any time that is convenient for you from 6:10 
a . m. to 5 p.m. Please continue to be tested on the same 
day and approximately the same hour of the day within a 
two hour range, as you were originally tested. 

Thank you for your cooperation. Again, may I assure you 
of the i mportance of your continued participation in the 
study as the results of each participant ' s questionnaire 
ill have an impact on the total results of the study. 

I may be contacted at 528-1775 if you have any questions. 
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Date: July 15, 1980 

To : Participants in the Physical Fitness Study 

F rom: Glenna Scharon, RN 
Texas Woman's University Graduate Student 

Subject: Time schedule for final testing 

g ain, thank you for your involvement in the study examining 
the relationship of participation in a physical fitness 
exercise program and the self-evaluation. 

hi s is the final testing and everyone is encouraged to 
participate even though you may have missed the last test
ing . Again, the testing will occur on three dates. 

uesday, July 22 at 12 noon, participants in Eleanor's 
exercise class will be tested. Wednesday, July 23 partici
pants in Rudy's class will be tested. Participants using 
t e roof facilities will be tested Thursday, July 24, 1980, 
at any time that is convenient for you from 6:10 a.m. to 
5 p . m. Please continue to be tested on the same day and 
approximately the same hour of the day within a two hour 
range, as you were originally tested. 

I am most appreciative of your participation as your 
participation will have an impact on the total results of 
the study . 

I will be most willing to share the results of the study 
and your results with you upon completion of the study. 

y phone number is 528-1775. 
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Data on Participation 

l . How many times a week have you been doing vigorous 
physical exercise during the past four weeks? 

2 . How many minutes have you been exercising each 
time? 

3 . Has your pattern changed since the last time you 
were tested? 

____ A. Yes 

____ B. No 

4 . If your answer is yes to the above question, please 
explain the change. 
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