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ABSTRACT 

The major purpose of this study was to determine 

whether exercise could help alleviate stress when performed 

on a regular basis. The subjects of the study were 30 

University of Arizona students between the ages of 18 and 

35. The study was conducted in a Pre-Post Control Group 

design. 

Regular exercise consisted of an individual routine 

worked out with a trainer. The exercise program was 

designed to raise the heart rate 50-70% of capacity for a 

duration of 20 consecutive minutes a minimum of three times 

a week for three weeks. 

The data consisted of four measures, the Beck Anxiety 

Inventory, a self-rating of stress, a stress inventory, and 

blood pressure. The results of this study showed that, 

while subjects perceived a reduction of stress, there were 

no significant changes in levels of stress as measured by 

the pre-post instruments. While previous studies have shown 

exercise to have important health benefits, the conclusion 

of the present study suggested that, although the 

experimental group showed a significant change in perception 

of stress, the other instruments revealed no significant 

change. 
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CHAPTER 1 

INTRODUCTION 

Stress has been defined as "the nonspecific response to 

the body to any demand upon it. That means good things that 

we must adapt to, termed eustress, and bad things, termed 

distress both are experienced the same physiologically" 

(Greensberg, 1990; McQuade & Aikman, 1974). 

According to Greensberg (1990) stressors cause stress. 

Stressors are defined as stimuli with the potential of 

triggering the fight or flight response. The fight or 

flight response is the same response which has been 

identified in lower animals. The problem is that, while an 

animal deals with a stressor through fight or flight, 

obviously, due to the nature of society's codes of 

acceptable behavior, people cannot. As a consequence, these 

long periods of stress result in biological changes which 

can lead to health problems (Hanson, 1986). 

A large controversy in the field of psychology has 

arisen out of the potential of exercise as a therapeutic and 

preventative measure against stress. Investigators such as 

Ossip-Klein, Doyne, Bowman, and Osborn, (1989), Raglin & 

Morgan (1987), Yaguchi, Otsuka, Fujita, Toshiharu, and 

Hkatano (1987), Ewing, Scott, Mendex, and McBirde (1984), 
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contend that exercise directly improves mood and decreases 

anxiety. 

Contrary to these findings, however, researchers such 

as Grant (1987), Roth, Wiebe, Fillingim, & Shay (1989) 

maintain that exercise does not alleviate stress, but 

rather, contributes to it. Other researchers have found no 

effects (Martinsen et al., 1989; Seraganian et al., 1987). 

Grant's (1987) research claims that almost one-third of the 

athletes who exercised regularly, compared to only one-

fourth of the non-athletes, or people who did not exercise 

regularly, were depressed. The conclusions from this study 

were questionable and inconclusive considering that there 

was no control for potential steroid abuse. It is 

documented that the use of steroids produces several side 

effects among which depression is most common. It is also 

common knowledge that use of steroids is prevalent among 

college athletes (Cowart, 1990; Demak, 1991). 

Quick, Horn, and Quick (1986) suggest that stress is a 

naturally occurring mind/body response to demanding 

situations. When the body can monitor and control stress, 

such as that created by exercise, the stress response 

contributes to optimum health. When stress is improperly 

monitored or is caused by circumstances which cannot be 

controlled by an individual, it leads to behavioral, 

physical, and health problems. 
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Other studies are being conducted on exercise which 

attempt to show a positive correlation between exercise and 

better production in the workplace. Research on exercise 

and academia is in progress as well. Such a study is that 

of Abood (1984) in which backward digit scores did not 

increase for college students who exercised prior to testing 

but increased only after a rest period. 

Corporate America is spending large quantities of money 

buying into the employee wellness concept, furnishing their 

workers with health club memberships or even building their 

own private gyms. A prime example is the 2.5 million dollar 

complex owned by the Shaklee Corporation in San Francisco. 

Even though the research is slim and controversial, 

companies are claiming that their employees have become more 

productive workers. Additionally, they claim to be saving 

money on insurance premiums due to the improve mental and 

physical conditions (Green, 1989). 

Money is pouring into an industry which claims to 

relieve stress, create better health, and help performance. 

However, the research so far is technically inconclusive and 

controversial concerning these claims. 

In order to be effective, an exercise program must be 

perceived as an enjoyable activity in which the participant 

can achieve personal satisfaction. To achieve this, a 

prescribed workout plan must be specifically designed for an 
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individual's needs and abilities. The ideal exercise 

program will balance a chaotic business agenda with a serene 

activity, such as swimming, or a monotonous job with a 

vivacious activity, such as racquetball (Freeberg, 1984; 

Hanson, 1986). 
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CHAPTER 2 

METHODS 

Materials 

Materials for this experiment included a gym in which 

all participants from the experimental group were required 

to conduct their exercise programs. It also included four 

measurements for potentially measuring changes in stress: 

Beck's Anxiety Inventory (1990), Stress Inventory, blood 

pressure, and a Daily Inventory. 

Subjects 

Thirty University of Arizona students served as 

voluntary participants. All subjects were between the ages 

of 18 and 3 5 and had no prior history of steroid use. All 

subjects signed a consent form prior to participation in the 

study (see Appendix A). The subjects were randomly 

distributed into two groups the experimental group and the 

control group. While all subjects were free to withdraw 

from the study at any time, they did have the incentive of a 

free two-week pass at Fifth Street Fitness Health Club and a 

free exercise prescription that they could keep at the 

conclusion of the study. 

Design and Procedure 

The experiment used a pretest-posttest control group 

design. Cambell and Stanley (1963) noted that this design 
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controls for the internal effects of history, maturation, 

and mortality. 

All tests were administered before the beginning of the 

three week experiment (pretest) and at the end of the 

experiment (posttest) to all subjects. For five days prior 

to the beginning of the exercise program, both the 

experimental and control groups tracked their daily stress 

levels and began to rate their stress on a scale of 1 to 10, 

1 being low, 10 a highly stressful day, and 5 and 6 average. 

The day before the exercise began for the treatment group, 

all members of both groups had their blood pressure taken. 

Blood pressure was taken again for everyone on the final day 

of the treatment. The Beck Anxiety Inventory and the Stress 

Inventory were also completed by all members of both groups 

on the day before treatment began and on the final day of 

the experiment. 

Control Group 

The control group was instructed to conduct life as 

usual during the study. If they had any questions they 

could contact the experimenter at any time during the study. 

Experimental Group 

At the beginning of the treatment phase, all subjects 

met with the fitness and aerobics coordinator at the 

University of Arizona Recreation Center to receive an 

individual training program prescription. This training 
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program was designed to increase the subjects' heart rates 

from 50% to 70% capacity for 20 minutes and to include 

exercises which would balance the daily routine of the 

individual. All experimental subjects were to complete 

their routines a minimum of three times a week for three 

weeks. 

Data Analysis 

To examine the effects of exercise on stress as 

measured by the four measurement instruments (i.e., Beck 

Anxiety Inventory, Daily Stress Ratings, Stress Inventory, 

and Diastolic and Systolic Blood Pressure), an analysis of 

covariance was applied. Since it is not practical to 

control for the influence of external variables such as the 

effects that the pretest might have on the posttest, 

statistical control was maintained by using the covariance 

analysis. Analysis of covariance helps to ensure that the 

results be attributed to the treatment, the exercise, and to 

no other causal circumstances, within the limits of error. 

All the data are presented in Tables 1 through 4. The 

analysis of covariance are summarized in Tables 5 through 9. 
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Table 1 
Pre-Post Blood Pressure for Control and Experimental Subjects 

Blood Pressure 

Subjects Pretest Posttest 

Control 
1 120/90 120/90 
2 N/A N/A 
3 122/82 122/82 
4 119/77 120/77 
5 146/90 142/90 
6 128/71 128/71 
7 100/66 100/80 
8 120/75 120/73 
9 122/82 134/91 

10 120/90 120/90 

11 N/A N/A 

12 100/70 100/70 

13 N/A N/A 
perimental 
1 100/68 100/73 

2 110/75 110/75 

3 109/76 111/69 

4 115/64 115/65 
5 120/77 108/69 

6 104/74 104/74 

7 140/85 140/85 

8 106/70 105/74 

9 115/80 114/85 

10 130/90 130/90 

11 133/91 130/91 

12 125/82 125/80 



Table 2 

Pre-Post Averaoe Five Dav Dailv Ratinas of Stress for Control vs 
Experimental Subiects 

Five Day Daily Ratings 

Subjects Pretest Posttest 

Control 
1 3.8 4.8 
2 5.0 5.4 
3 4.8 6.4 
4 9.2 9.6 
5 5.2 5.0 
6 4.4 2.6 
7 5.0 4.4 
8 4.6 5.2 
9 7.6 6.6 

10 6.0 7.6 
11 9.8 9.2 
12 2.6 3.0 
13 3.8 6.0 

Experimental 
1 7.8 6.6 
2 4.0 4.8 
3 1.4 1.2 
4 2.6 2.2 
5 1.2 2.2 
6 9.0 4.0 
7 7.2 4.4 
8 8.2 7.0 
9 2.4 2.6 

10 4.4 4.6 

11 6.0 5.6 

12 7.2 6.6 
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Table 3 

Pre-post Beck's Anxiety Inventory Scores for Control and 
Experimental Subjects 

Beck's Anxiety Inventory 

Group Pretest 

Control 
1 9 
2 0 
3 5 
4 14 
5 1 
6 3 
7 13 
8 5 
9 6 

10 9 

11 25 

12 4 
13 18 

Experimental 
1 15 
2 7 
3 0 
4 6 
5 0 
6 23 
7 0 
8 15 

9 2 

10 3 

11 12 

12 8 
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Table 4 

Pre-Post Stress Inventory Scores for Control vs Experimental 
Subjects 

Stress Inventory 

Group Pretest Posttest 

Control 
1 15 16 
2 6 5 
3 18 18 
4 8 10 
5 9 11 
6 11 10 

7  . 1 4  1 3  
8 5 6 

9 10 11 
10 13 13 
11 15 14 
12 10 11 

13 19 17 
Experimental 

1 16 17 
2 12 10 
3 0 0 
4 8 8 
5 6 0 
6 20 20 

7 12 12 
8 13 14 
9 10 

10 0 0 
11 13 13 
12 6 7 
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Table 5 

Analysis of covariance comparing daily rating scores obtained bv 

the control and experimental groups on pre and posttest 

administrations. 

Source of Sums of Degrees of Mean P 

Variance Squares Freedom Squares Ratio Probability 

Covariates 
Daily 

Main Effects 
Group 

Explained 

Residual 

67.692 

9.549 

77.242 

30.848 2 2  

67.692 48.277 

9.549 6.810* 

38.621 27.544 

1.402 

.016 

Total 108.090 24 4.504 

*p<.05 
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Table 6 

Analysis of covariance comparing Beck Anxiety Inventory scores 

obtained by the control and experimental group on pre and 

posttest administrations of the instrument. 

Source of Sums of Degrees of Mean F 

Variance Squares Freedom Squares Ratio Probability 

Covariates 
Anxiety 

13377.03 1 1377.03 46.75 

Main Effects 
Groups 

10.91 1 10.91 .37 .549 

Explained 1387.94 2 693.97 23.56 

Residual 648.06 22 29.46 

Total 2036.00 24 84.83 

*p<.05 
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Table 7 

Analysis of covariance comparing Stress Inventory scores obtained 

by the control and experimental groups on pre and posttest 

administrations of the instrument. 

Source of Sums of Degrees of Mean F 

Variance Squares Freedom Squares Ratio Probability 

Covariates 
Stress 

753.242 1 753.242 272.276 

Main Effects 
Group 

2.678 1 2.678 .972 .335 

Explained 755.920 2 377.960 137.124 

Residual 60.640 22 2.756 

Total 816.560 24 34.023 

*p<.05 
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Table 8 

Analysis of covariance comparing systolic blood pressure readings 

obtained by the control and experimental groups on pre and 

posttest administration. 

Source of Sums of Degrees of Mean F 

Variance Squares Freedom Squares Ratio Probability 

Covariates 
Systolic 

Main Effects 
Groups 

Explained 

Residual 

Total 

3046.789 

27.850 

3074.639 

285.179 

3359.818 

2 

19 

21 

3046.789 202.992 

27.850 1.855 

1537.319 102.423 

15.009 

159.991 

,189 

*p<.05 
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Table 9 

Analysis of covariance comparing diastolic blood pressure 

readings obtained by the control and experimental groups on pre 

and posttest administration. 

Source of Sums of Degrees of Mean F 

Variance Squares Freedom Squares Ratio Probability 

Covariates 
Diastolic 

1116.014 1 1116.014 54.908 

Main Effects 
Group 

34.173 1 34.173 1.681 .210 

Explained 1150.187 2 575.093 28.295 

Residual 386.177 19 20.325 

Total 1536.364 21 73.160 

*p<.05 
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CHAPTER 3 

RESULTS 

The final sample consisted of 25 subjects (10 males, 15 

females) ranging in age from 18 years to 35 years. Five 

subjects dropped out. 

Correlation 

Table 10 indicates the correlations on the pretests of 

the measuring instruments used in the study. As Table 10 

shows, systolic and diastolic blood pressure correlate 

highly with each other. They do not, however, correlate 

highly with other measures. All other measures, Daily 

Ratings, Stress Inventory, and Beck Anxiety Inventory, are 

to be moderately correlated indicating some shared variance 

as well as relative independence. 

Five Day Self-Ratings 

All members of the experimental group and the control 

group were to rate their daily stress levels at the end of 

each day on a scale of one to ten, ten being high stress, 

one low stress, and five or six average stress. All 

subjects recorded their daily stress levels for five 

consecutive days, five days prior to treatment. Daily 

stress levels were also recorded for the final five days of 

the study. Results indicate that the experimental group 

significantly perceived themselves as being less stressful 
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Table 10 

Correlations of the assessment instruments 

Daily 
Rating 

Daily Beck Stress Blood Blood 
Rating Anxiety Inventory Pressure Pressure 

Inventory Systolic Diastolic 

1.000 

Beck 0.675 
Inventory 

1.000 

Stress 0.517 

Inventory 
0.649 1.000 

Blood 
Pressure 
Systolic 

Blood 
Pressure 
Diastolic 

0.141 

0.156 

-0.227 

-0.086 

-0.269 

-0.231 

1.000 

0.730 1.000 
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after treatment than the control group did. This was 

significant at the .05 level of significance (F[l,22] = 

6.81, p<.05) (Tables 2 and 5). 

Beck Anxiety Inventory 

The Beck Anxiety Inventory was administered to both the 

control and experimental groups one week prior to treatment 

and again at the end of the final week of treatment. There 

were no significant differences between the control and 

experimental groups at the .05 level of significance 

(F[2,22] = .37, £>.05) (Tables 3 and 6). Beck, Epstein, et 

al. (1988) report high reliability for clinical outpatient 

populations (Cronbach coefficient alpha =.92), on the Beck 

Anxiety Inventory. 

Blood Pressure 

There were no significant differences in systolic 

(F[ 1,19] = 1.85, E>-05), or diastolic (F[l,19] = 1.68, 

E>.05), blood pressure between the control and experimental 

groups at the .05 level of significance (Tables 1, 8, and 

9) • 

Stress Inventory 

There were no significant differences in Stress 

Inventory Scores between the control group and the 

experimental group at the .05 level of significance (F[l,22] 

= .972, p>.05) (Tables 4 and 7). 
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CHAPTER 4 

DISCUSSION 

The purpose of the study was to determine whether 

exercise helped subjects reduce normal everyday stress. The 

results of the study indicated that, while subjects who 

exercised normally may have perceived a reduction of stress, 

there were no significant physiological changes in levels of 

stress. While previous studies have shown exercise to have 

important health benefits, it is the conclusion of this 

study that stress reduction is not one of them, at least not 

over a three week period of time. 

While physiological stress changes were not validated 

in this study, future research needs to be conducted to see 

if such changes would have occurred had the exercise program 

remained in place for a longer duration. 

When levels of stress are investigated by looking at 

levels of task performance, it is important to determine the 

cause for changes in that performance. In past research, 

biological variables such as increased physical conditioning 

and increased levels of adrenalin have not been accounted 

for. These same variables would cause the changes I 

validated in this research. 

Greenberg (1990) reports that researchers have found 

that the chemical substance (endorphines) released by the 
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brain during exercise produces similar effects to those of 

morphine. Endorphines can numb pain and produce a feeling 

of well-being. This biological modal of exercise would 

explain why the subjects perceived themselves as being less 

stressful while their physiological stress ratings did not 

change significantly. 
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APPENDIX A 

SUBJECTS1 CONSENT FORM 
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"Subjects Consent" 

Study Title: "The Effects of Exercise on Stress" 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND 
OF HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. 
SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN INFORMED 
AND THAT I GIVE MY CONSENT. FEDERAL REGULATIONS REQUIRE 
WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN THIS 
RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND THE RISKS 
OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT TO 
PARTICIPATE IN A FREE AND INFORMED MANNER. 

PURPOSE: 
- I am being invited to voluntarily participate in the above-
titled project. The purpose of this project is to see if 
exercise increases or decreases levels of stress on an 
individual. 

SELECTION CRITERION: 
I am being invited to participate because I am a current 
University of Arizona student ranging in age between 18 and 
35. 

STANDARD TREATMENTS: 
If I agree to participate, I will be asked to agree to the 
following: 

a. I will conduct life as I usually do. 
b. I will exercise, under the direction of an 

exercise trainer, for a duration of three weeks. 

RISKS: 
I have been told that I am not allowed to participate in 
this study if I am pregnant. 

BENEFITS: 
As a result of this study I will receive an exercise 
prescription from a University of Arizona trainer and, at 
the conclusion of the study, I will receive a two week pass 
at 5th Street Fitness. 

CONFIDENTIALITY: 
I realize that only the trainer and the investigator, will 
have access to my data by name. 
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PARTICIPATION COSTS: 
There are no costs to me as a participant of this study. 

AUTHORIZATION: 

"BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO 
ME AND MY QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I 
MAY ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW 
FROM THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR 
AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT 
MAY BE ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR THE 
REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED 
DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY 
WILLINGNESS TO CONTINUE IN THIS RESEARCH PROJECT WILL BE 
GIVEN TO ME AS IT BECOMES AVAILABLE. I UNDERSTAND THAT THIS 
CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE 
HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE 
PRINCIPLE INVESTIGATOR, SCOTT EDWARD BEHRENS. I UNDERSTAND 
THAT I DO NOT GIVE UP MY LEGAL RIGHTS BY SIGNING THIS FORM. 
A COPY OF THIS SIGNED FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 

INVESTIGATOR•S AFFIDAVIT: 
I have carefully explained to the subject the nature of the 
above project. I hereby certify that to the best of my 
knowledge the person who is signing this consent form 
understands clearly the nature, demands, benefits, and risks 
involved in his/her participation and his/her signature is 
legally valid. A medical problem or language or educational 
barrier has not precluded this understanding. 

Signature of Investigator Date 
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