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ABSTRACT 

CALLAHAN, Carol M. Ratin s of Perceived Exertion in 
Ty~e A and Type B females. M.S. in Adult Fitness 
Caraiac Rehabilitation, 1984. 83 p. (N. K. Butts) 

This study was designed to determine if any differences 
existed in the perception of exertion between Type A and 
Type B females. Of the 316 male and female college . 
students completing the JAS - Form T, 17% were identified 
as Type A. A total.of 38 females (Type A= 17, Type ·B = 
21) completed a maxvo2 test and a series of submax 
tests. A treadmill test involving.a walking protocol 
was done to determine each S's maxvo2 • A regression 
equation was then used to determine workloads of 50%, 
65%, and 80% for each s. Ss underwent a submax test 
involving these 3 workloads while ~02 , HR, and RPE's 
utilizing the Borg Perceived Exertion scale were 
determined. Independent t tests.showed no sig (p}.05) 
diff in age, height, weight, maxvo2 , maxVE, or maxHR 
between groups. For the submax exercise, both groups 
worked at equal intensities for all 3 workloads, since vo2 •s and HR 1 s showed no sig (p).05) diffusing a 
two~way ANOVA. RPE's at all 3 workloads were anal~zed 
utilizing a two-way ANOVA, and were not sig (p).05) 
diff bstween groups. It was concluded that there were 
no differences in the perception of exertion between 
Type A and Type B females working at similar inten
sities. 
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CHAPTER I 

INTRODUCTION 

Coronary Artery Disease (CAD) is tbe number one cause 

of premature deaths in our country (Cooper, Detre, & Weiss, 

1981). This disease is the result of the combination of 

different risk factors. Traditionally, some of the risk 

factors known to be associated with CAD are smoking, increased 

cholesterol levels, and hypertension. These traditional 

risk factors, however, have been unable to account for all 

diagnosed cases of CAD. Since the 1950's, tbe Type A 

behavior pattern has been studied as a potential risk 

factor that may be a contributor to CAD (Friedman & 

Rosenman, 1974). It bas also been called the coronary-

prone behavior pattern due to its links with CAD. Studies 

have shown tbe presence of Type A behavior pattern to be 

associated with a risk for CAD of at least double that of 

the non-Type A behavior pattern (Frie~man & Rosenman, 1974; 

Haynes, Feinleib, & Kannel, 1980). The Type A behavior pattern 

is a behavioral syndrome induced by challenging situations 

(Jenkins, 1976). The specific characteristics of an 

individual with the Type A behavior pattern include excessive 

competitive drive, aggressiveness, impatience, and a 

sense of time urgency (Friedman & Rosenman, 1974). The 

converse of this behavior pattern is called the Type B 
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behavior pattern and is characterized by little sense o£ 

time urgency, lack of aggressive drive and non-Qompetitive

ness. It is gener~lly seen in more relaxed, easy-going 

individuals (~riedman & Rosenman, 1974; Rosenman, 1974). 

The characteristics of the Type A behavior pattern 

are all seen as a means of maintaining control over one's 

environment (Carver, Coleman, & Glass, 1976). Tbis need 

for control led to a corollary hypothesis by Carver and 

associates (1976) that Type·A·.individuals will also attempt 

to control their environment by suppressing fffielings of 

fatigue. If true, this would enable them to persist at a 

task despite feelings of exhaustion if they felt it was 

expected of them. Acknowledgement of fatigue might also 

interfere with their control of the task. Carver and 

associates (1976) reasoned that Type~A individuals would be 

less willing to impose rest periods or terminate work when 

they were truly fatigued. Consequently, Type A individuals 

may be more involved in daily situations that impose upon 

them a constant output of energy. 

2 

Since Type A individuals are hypothesized as unable to 

objectively perceive their actual workload, they may be 

constantly under unnecessary cardiovascular strain. This 

is thought to explain why Type A behavior is a risk factor 

for CAD (Ross, 1977). 

Greene, Moss, and Goldstein (1974) described t~e 

perception of symptoms as the first step involved in seeking 

treatment during a myocardial infarction (MI). When this 



is considered, the theory of fatigue suppression takes on 

an added importance. If these individuals do not acknow-

3 

ledge their symptoms, they will continue with their activities, 

and there will be delay in seeking treatment. This could 

lead to more severe cardiovascular problems (Carver et al., 

1976). 

Studies on hospitalized MI patients have also been 

made (Gentry, Baider, Oude-Weme, Musch, & Gary, 1983; 

Gentry, OUde-Weme, Musch, & Hall, 1981). These studies 

have reported that TypelA MI patients have signi.ficantly 

lower in-ho~pital stays than Type B patients. Type A 

patients also engaged in almost twice as much sel.f-initiated 

activity in the hospital as Type B patients (Gentry et al., 

1983). In discussing these .findings, the researchers 

concluded that this may be Type A patients• means of 

maintaining control over their environment. They stated, 

"Type A patients clearly wish to avoid and/or counteract 

feelings of vulner~bility, anxiety, and 'being out of 

control' by displaying mastery of the critical care 

situation. 11 (p. 213) 

To test the hypothesis of fatigue suppression, studies 

were undertaken by Carver et al. (1976) and Ross (1977). 

Both research projects involved exercising Type A and Type B 

individuals to fatigue on the treadmill. The results 

found by Carver and associates (1976) supported the hypothesis 

since Type A subjects reported significantly lower ratings of 

fatigue than did Type B subjects. However, Ross (1977) 



found no significant difference in ratings of perceived 

exertion between the two groups. Similar studies have been 

done involving cardiac patients. For example, a study by 

Schlege~ Wellwood, Copps, Gruchow, and Sharratt (1980) 

involved post-MI patients. The patients classified as 

Type A individuals significantly underrated fatigue levels 

during daily activities as compared to Type B individuals. 

However, during laboratory testing on the bicycle ergometer, 

no differences in Ratings of Perceived Exertion (RPE) at 

various e~ercise intensities were found between the two 

groups. 

Purpose and Need for the Study 

The need for this study is based upon the conflict 

noted in the literature in the perception of exertion 

between those persons displaying Type A behavior and those 

with Type B behavior. Carver and associates (1976) found a 

significant difference in perception between the two groups, 

while Ross (1977) found no difference. Because of this 

conflict, there is a need for further research in this area. 

The fatigue suppression is significant with respect 

to two important issues. The first is the relationship 

between the presence of Type A behavior and the potential 

for delay in seeking treatment after the onset of cardiac 

symptoms. Because of the Type A's failure to acknowledge 

symptoms, this may lead to further cardiovascular problems. 

The second issue involves the association between the 
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presence of Type A behavior and lower in-hospital stays 

after Mis. It bas been found that Type A people have 

significantly lower in-hospital stays after Mis which may 

reflect one way they maintain control over theiT envir

onment. This may also explain why Type A people are more 

prone to recurrent Mis (Gentry et al., 1983). 

The purpose of the present study was to determine 

wbat, if any, significant differences there are in the 

perception of exertion between Type A and Type B females. 

Hypotheses 

The following null hypotheses were formulated for this 

study and tested at the .05 level of confidence: 

1. There is no significant difference in maximal 

exercise parameters attained by tbe Type A subjects as 

compared to the Type B subjects. 

2. There is no significant difference in Ratings of 

Perceived Exertion. between Type A and Type B subjects at 

levels of 50%, 65%, and 80% of tbeir.maximal exertion. 

Assumptions 

The researcher made the following assumptions in the 

study: 

1. Subjects responded honestly when answering the 

questions on the Jenkins Activity Survey - Form T. 

2. All subjects were assumed to be healthy, as they 

signed an Informed Consent stating this. 
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3. The practice session on the treadmill prior to 

testing was sufficient for the subjects to feel comfortable 

with the treadmill and gas analysis apparatus. 

4. The subjects performed to the best of their abrrity 

during the exercise tests. 

5. Subjects understood and responded honestly in 

stating their perceived exertion ratings. 

6. The physiological monitoring devices, after 

calibration, were all functioning properly. 

Delimitations 

The delimitations of the study were: 

1. The subjects included in this study were not a 

true random sample. They consisted of volunteers who 

were attending the University of Wisconsin - La Crosse. 

2. Although recognized to be not as reliable as the 

Subjective Interview rating score, the Jenkins Activity 

Survey - Form T (Jenkins, 1967) was used to classify 

subjects as Type A or Type B. This survey was selected for 

its cost effectiveness, time savings, and ease of 

administration. 

Limitations 

The limitations of this study were: 

1. The researcher had no control over individual 

factors such as attitude and motivation during the 

exercise testing. 
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2. Tbe researcher bad no control over tbe willingness 

of tbe subjects to volunteer. 

Definition of Terms 

Coronary Artery Disease - a chronic disease of the 

coronary arteries characterized as abnormal thickening and 

hardening of tbe vessel walls resulting in loss of 

elasticity (Williams & Wallace, 1983). 

Jenkins Activity Survey - Form T - a 44-item 

questionnaire designed to classify individuals as 

possessing either the Type A or Type B behavior pattern 

(Glass, 1977). (See Appendix A) 
• 

Maximal Oxygen Uptake (Maxvo2l - a measurement of 

., 

aerobic capacity. It is the maximal rate at which oxygen 

can be taken up, transported, and utilized by an individual 

during exercise testing. Tbis was expressed as milliliters 

per kilogram of body weight per minute. It was determined 

on the treadmill. 

Myocardial Infarction (MI) - myocardial ischemia of 

sufficient intensity and duration to produce recognizable 

death of myocardial tissue. 

Rating of Perceived Exertion Scale (RPE) - a scale 

used as a measure of perceived exertion, which consists 

of fifteen grades from 6 to 20. Every odd numbered grade 

is associated with a verbal expression (Borg, 1973). 

(See Appendix B.) 



Subjective Interview (SI) - an interview developed 

by Friedman and Rosenman (as cited in Rosenman, 1974) 

to classify individuals as possessing either the Type A 

or Type B behavior pattern. The interview consists of 

8 

20 to 25 questions dealing with characteristics associated 

with the Type A behavior pattern and is performed by a trained 

interviewer. 



CHAPTER II 

RELATED LITERATURE 

Introduction 

The present study examined one aspect of Type A and 

Type B behavior differences in females. Specifically, it 

was designed to determine if significant differences in 

ratings of perceived exertion exist between the two groups 

at different intensities of exercise. This chapter on 
' relatediliterature will discuss various aspects of Type A 

behavior as well as information on ratings of perceived 

exertion. First of all, there will be an introduction to 

Type A behavior. Physiological and psychological aspects 

of Type A behavior will then be discussed, along with methods 

of assessing for Type A behavior. The next section will 

deal with ratings of perceived exertion, and finally there 

will be a discussion of previous research done involving 

maxto2 testing of college women. 

Introduction to Type A Behavior 

Coronary artery disease (CAD) is a disease of complex 

etiology. It is the result of a variety of factors working 

together, including heredity, metabolic alterations, and 

lifestyle factors. The standard risk factors of smoking, 

elevated serum cholesterol, and hypertension have been 
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identified for many years (Krantz, Sanmarco, Sylvester, & 

Matthews, 1979). However, Friedman and Rosenman ( 197 4) 

noted in the late 1950's that these traditional risk factors 

did not account for all of the new cases of CAD observed 

in patients. These physicians observed that many CAD 

patients exhibited a particular set of emotional traits 

which they called the Type A behavior pattern. Friedman 

and Rosenman characterized this behavior pattern as: 

A particular set of personality traits, including 
excessive competitive drive, aggressiveness, 
impatience, and a harrying sense of time urgency. 
Individuals displaying this pattern seem to be engaged 
in a chronic, ceaseless; and often fruitless struggle 
with themselves, with others, with circumstances,, 
with time, sometimes with life itself. They 
also frequently exhibit a free-floating but well 
rationalized form of hostilityt and almost always 
a deep-seated insecurity (p. 4J. 

The Type A behavior pattern is a set of behavior 

traits which have been socially acceptable in our society. 

For an individual who possesses the Type A behavior pattern, 

this set of traits is called into play when that individual 

is challenged by a· specific environmental factor, or a 

combination of factors. The environmental challenge must 

be present for the individual to display Type A behavior 

traits. There are, of course, different degrees of this 

behavior pattern (Friedman & Rosenman, 1974). 

The opposite of the Type A individual is the person 

with the Type B behavior pattern. The Type B person rarely 

feels the sense of time urgency, the aggression or hostility, 

or sense of insecurity which characterizes the Type A 

person (Friedman & Rosenm~n, 1974). 

10 
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Some researchers have investigated the incidence of 

Type A behavior in our society. The Western Collaborative 

Group Study, which involved 3,154 adult males, found an 

incidence of approximately 50% Type A individuals (Friedman, 

Byers, Diamant, & Rosenman, 1975). This is in contrast to 

reports on college students, whi.ch have found a lower incidence 

of Type A behavior. Mickelson (1983) reported a total of 

16% Type A students, with 18% of the males and 15% of 

the females exhibiting Type A behavior. MacDougall, Dem

broski, and Musante (1979) reported 14% Type A male and 

11% Type A female college students in their study. 

Type A Behavior and 
Coronary Artery Disease 

Numerous studies have been undertaken in an attempt 

to link this behavior pattern with the incidence of CAD. 

One prospective study of this type was the Western 

Collaborative Group Study (WCGS), as reported by Rosenman, 

Brand, Jenkins, Friedman, Straus, and Wurm (1975). This 

was a study initiated in 1960-1961. ·The subjects were 

3,154 healthy males aged 39-59 years at intake who were 

determined to be free of CAD at the time the study was 

begun. The behavior patterns of these men were determined 

through a tape-recorded structured interview developed 

specifically to iden~ify Type A and B behavior (Rosenman 

et al., 1975). Of the 3,154 men, 1,589 were classified 

as exhibiting Type A behavior pattern and 1,565 as Type B. 

These men then were followed over a period of eight and 



one-hal~ years. A physician without knowledge of the 

behavior pattern classification was responsible for the 

diagnosis of CAD. Among the 3,154 men, 257 suffered 

clinical CAD (either MI's or angina) in the eight and one

half year follow-up period. Of the 257 subjects with CAD, 

69% bad been classified as Type A individuals. These 

results suggested a strong correlation between the 

Type A behavior pattern and the incidence of CAD, even 

after statistical adjustments were made for all other 

risk factors (Rosenman et al., 1975). 

Haynes and associates (1980) examined the reltion-
' 

ship of Type A behavior and CAD. This study, involving 

participants in the Framingham Heart Study, showed both 

men and women exhibiting Type A behavior to be at increased 

risk of developing CAD. Type A men and women developed 

twice as much angina and MI's as their Type B counterparts. 

Keegan, Sinha, Merriman, and Shipley (1979) undertook 

a study of sixty male subjects from a cardiologist's 

practice. Forty-seven of these men were classified as 

Type A individuals by the Rosenman Structured Interview, 

and 13 were classified as Type B. Results of this study 

validated previous reports associating Type A behavior with 

CAD. Of the 29 men diagnosed as having CAD, 26 were Type A 

men while three were Type B. These researchers thus 

concluded that there was a strong association between Type A 

behavior and CAD. They did mention the bias introduced 

into the study due to the small number of Type B subjects 

found in the cardiologist's practice. However, this bias 
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may have further reinforced the association between Type A 

behavior and CAD since this was a cardiologist's practice. 

Studies have addressed the relationship between the 

Type A behavior pattern and angiographically documented 

coronary disease. Blumenthal, Williams, Kong, Thompson, 

Jenkins, and Rosenman (1975) found that 82% of the 72 

patients with at least a 75% narrowing of one coronary 

artery were classified as Type A. Sixty-three per cent 

of those without significant coronary disease (70 patients) 

were classified as Type B. 

In 1978, Blumenthal, Williams, Kong, Schanberg, and 
' 

Thompson conducted a study of 156 subjects who had been 

referred for diagnostic coronary angiography. These men 

and women were classified as having Type A or Type B 

behavior patterns on the basis of the data collected using 

the Structured Interview technique. This study found a 

significant relationship between Type A behavior and severe 

coronary atherosclerosis. Ninety-three per ce~t of the 

patients diagnosed as possessing seve!e coronary athero

sclerosis were classified as Type A. 

Krantz and associates (1979) examined the relationship 

between Type A behavior and documented progression of 

coronary atherosclerosis. Subjects were 67 unhealthy male 

patients who underwent repeat angiograms at a mean interval 

13 

of 17 months. Of those found to have progressively increasing 

coronary atherosclerosis, 77% were classified as Type A 

by the Jenkins Activity Survey. 



A study linking Type A behavior, hostility, and 

coronary atherosclerosis was undertaken by Williams, Haney, 

Lee, Kong, Blumenthal, and Whalen in 1980. They studied 

424 patients who underwent diagnostic arteriography for 

suspected coronary artery disease. The Structured Inter

view was used to assess Type A behavior. Hostility level 

and its relationship to CAD was also studied, with patients 

being given the Minnesota Multiple Personality Index (MMPI) 

to determine hostility level. These researchers found a 

significant relationship between Type A behavior and 

clinically significant coronary occlusion. Seventy ·one 

per cent of the patients with Type A behavior bad at least 

one artery with 75% occlusion. Only 56% of the non-

Type A individuals exhibited this degree of occlusion. 

This study also found a high relati·onship between hostility 

levels, as determined by the MMPI personality test, and 

corona!!'y occlusion. 

In 1981, the national Heart, Lung, and Blood 

Institute assembled a review panel of- scientists to 

critically eveluate aspects of the Type A behavior pattern 

(Cooper et al., 1981). They stated: 

Tbe review panel accepts the available body of 
scientific evidence as demonstrating that Type A 
behavior ••• is associated with an increased risk of 
clinically apparent coronary heart disease in 
employed middle-aged US citizens. The risk is 
greater than that imposed by age, elevated values 
of systolic blood pressure, and serum cholesterol, 
and smoking, and appears to be of the same order 
or magnitude as tbe relative risk associated with 
the latter three of these factors. (p. 1200) 
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Physiological Aspects of 
Type A Behavior 

The review of literature previously cited bas estab

lished a high correlation between Type A behavior pattern and 

CAD. Additional studies attempted to explain bow this 

behavior pattern enhances the development of CAD. This 

section will examine some of the studies which have been 

undertaken to compare various physiological responses to 

challenges in Type A versus Type B subjects. 

The chronic state of time urgency and stress in which 

the Type A individual is engaged leads to an increased 

discharge of norepinephrine (Friedman & Rosenman, 1974). 

The increased norepinephrine, brought about by various 

emotional situations, causes a rise in circulation of 

free fatty acids by a lipolysis of triglyceride~. When 

the body has no need for these free fatty acids, they 

are circulated through the liver where they are converted 

back to triglycerides. The triglycerides then have 

the potential o:f being deposited on b_lood vessel walls, 

leading to CAD (Taggert & Carruthers, 1981). 

Friedman and associates (1975) studied blood levels 

of epinephrine and norepinephrine in Type A and Type B 

individuals before, during, and after competitive conditi·ons. 

They presented both types of subjects, who had been class

ified as Type A or B by the Subjective Interview, with the 

challenging task of solving a puzzle which actually 

was not $Olvable. The Type A individuals exhibited an 

15 



16 

immediate and sustained rise in plasma norepinephrine levels, 

wbile the norepinephrine levels of the Type B subjects 

remained at or below resting levels. There was no signif

icant change in epinephrine levels for either group. 

Glass, Krakoff, Contrada, and Elting (1980) also 

exposed groups of Type A and Type B men (as classified 

by the Structured Interview) to competition with hostile, 

harrassing opponents. Results of this study showed a 

significant elevation of epinephrine both immediately 

before and after the challenging task in Type A subjects 

as compared with Type B's. There was a small, non

significant elevation of norepinephrine levels for the 

Type A subjects. However, the pre-experimental nor

epinephrine levels were high and this was explained by 

the fact that each subject bad been engaged in hand-grip 

exercise prior to the blood draw. This type of exercise 

had previously been shown by Ziegler, Lake, and Kopen 

(1977, as cited in Glass et al., 1980) to increase 

norepinephrine levels. 

In 1980 Lovallo and Fishkin determined differences 

in the cholesterol responses of Type A and Type B men 

(as classified by the Structured Interview) to 

stress-inducing conditions. These researchers exposed 

both groups to varying degrees of uncontrollable, 

stressful conditions. They found that extreme Type A 

individuals showed significatly higher serum cholesterol 

levels than Type B's both immediately before and 

after testing. 



Other pbysi~logical studies have also compared heart 

rate and blood pressure response to challenging tasks in 

Type A and Type B subjects. Dembroski and MacDougall 

(1979) measured heart rate and blood pressure responses 

in Type A and Type B individuals (classified by the Jenkins 

Activity Survey) exposed to "low level" and "high level" 

challenges. Type A's responded to both low level and high 

level challenges with significantly greater increases 

in blood pressure and heart rate than the Type B subjects. 

Other studies (Dembroski, MacDougall, Sheilds, Petito, 

& Lushene, 1978; Lovallo & Fishkin, 1980; Glass et al., · 

1980) also compared heart rate and blood pressure responses 

of Type A and Type B subjects to varying challenging 

tasks. All found significant differences, with Type A 

subjects exhibiting larger increases in both heart rate 

and blood pressure with challenges. 

Other physiological differences have been observed 

in Type A individuals in addition to increased catecbol

amines and increased cardiovascular ~esponses to stressors. 

Increased blood clotting times have been reported 

(Friedman & Rosenman, 1974). These authors also 

stated that with the overstimulation of the sympathetic 

nervous system that occurs in Type A individuals, excess 

insulin begins; ,to accumulate in the blood. This excess 

insulin is a factor in the deterioration of the 

artery's structure. 
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All of the studies reviewed in this section have ident-

ified some of the physiological differences between those 

individuals possessing Type A behavior pattern and those 

possessing Type B behavior. All of these physiological 

mechanisms may serve to accelerate the onset of CAD. 

Psychological Aspects of 
Type A Behavior 

Jenkins (1976) described the Type A behavior pattern 

as representing "neither a stressful situation nor a 

distress?d rBSponse, but rather a style of behavior wi~ 

wbich some persons habitually respond to circumstances 

which arouse them. 11 ( p. 1034). Chesney, Black, Chadwick, 

and Rosenman (1981) explored tbe different psychological 

dimensions of the Type A behavior pattern by examining 

scores on various standard psychological scales. They 

found Type A men to display the characteristics of 

aggression, dominance, quick thinking, and adventurous

ness. Other psychological characteristics used to describe 

Type A individuals are impatience, time urgency, need for 

control over their environment, and decreased symptom 

reporting at fatigue. Some of these components will be 

examined in this section. 

One of the classic symptoms Type A individuals possess, 

as described by Friedman and Rosenman (1974), is the 

sense of time urgency and impatience. This time urgency 

bas been demonstrated in several studies. Glass, Snyder, 

and Hollis (1974) found that when Type A's were slowed 
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dovm in their efforts to reach a solution to a task, they 

became significantly more impatient and irritated than 

Type B subjects. In a study by Burnam, Pennebaker, and 

Glass (1975) Type A subjects' impatient tendencies led them 

to judge the lapse of one minute sooner than Type B's. 

A recent study by Gastorf (1983) found Type A's arrival 

time to be significantly earlier than Type B's, thus 

leading him to support the time urgency component of 

Type A's. 
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Numerous researchers (Carver & Glass, 1978; Matthews, 

Glass, Rosenman, & Bortner, 1977; Matthews & Sall, 1978) 

associated the psychological characteristics of competitive 

drive, aggression, and the need for achievement with Type A 

individuals. Burnam and associates (1975) also demonstrated 

the component of achievement striving. Type A subjects worked 

at or near capacity, whether or not there was a time deadline. 

Type B's only worked at capacity when there was a deadline. 

These charact~ristics of Type A individuals, time 

urgency and achievement striving, are. seen as strategies 

for gaining and maintaining control over an environment 

(Carver et al., 1976). Walster and Aronson (1976) reported 

that people who expected a fatiguing task to continue for 

a greater length of time suppressed feelings of fatigue. 

This was in comparison to those who knew of a more 

quickly approaching deadline. These people reported 

increased levels of fatigue, since they thought their 



task was almost complete, and they would not have to 

put up with these tiring feelings. This led other 

researchers to believe that perhaps this tendency to under

report fatigue would be stronger in Type A individuals 

because of their need to maintain control over their 

environment. 

Studies to support the idea that the Type A behavior 

pattern is a coping style aimed at maintaining and 

asserting control over stressful aspects of the environ

ment have also been done. Krantz, Glass, and Snyder (1974) 

reported that Type A subjects perceived the lack of environ

mental control, such as an inability to escape from loud 

noise bursts, as a greater threat than did Type B subjects. 

Weidner and Matthews (1978) found that the expectation of 

the duration of the task influenced feelings of fatigue. 

Those subjects who knew the task would soon -be over rated 

their fatigue higher than those who thought they would 

have to continue the task. They also found that Type A 

individuals reported less fatigue dur~ng fatigue-

producing tasks than Type B's. 

Carver and associates (1976) designed a study to 

explore the hypothesis that Type A subjects would report 

lower levels of fatigue in a tiring task than Type B's. 

This study included 21 female college students. It 

involved three segments: 1) administration of the Jenkins 

Activity Survey - Form T, 2) submaximal walking tests 

to determine fatigue perceptions, and 3) determination 
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of each subject's maxvo2 using a running protocol. Ten 

Type A and 11 Type B students were involved in the study. 

During the first submaximal test, the subjects rated their 

feelings of fatigue using an eleven-point scale. After 

this first test, maxvo2 tests were done to measure the 

subject's aerobic capacities, using a running protocol. 

The perceived fatigue ratings at given percentages of the 
• 

maxvo2 test were then compared between the two groups -

Type A's and Type B's. Type A's were found to have worked 
• to a h~gher percentage of their maxvo2 and also to have 

significantly underrated their feelings of fatigue as 

compared to Type B's. 

This study was replicated by Ross (1977). He also 

measured ratings of perceived exertion at different 
• percentages of maxvo2, and compared the responses of Type A 

and Type B individuals. His study varied from the study by 

Carver and associates (1976). He utilized adult males 

(n=40) participating in a fitness program. To classify 

Type A and Type B behavior,,.he utiliz~d both the Structured 

Interview and the JAS - Form T. Ross also used Borg's 

scale of Ratings of Perceived Exertion, while Carver used 

a "perceived fatigue" scale they developed for the study. 

Ross found no significant differences in RPE's between 

Type A and Type B subjects at various levels of exertion. 

A similar two-part study was undertaken by Schlegel 

and associates (1980) using post-MI middle aged male 

participants (n=40) in an exercise rehabilitation program. 

21 



Their subjects were classified as Type A or Type B by tbe 

Subjective Interview method. An exercise test on tbe 

bicycle ergometer was then done. At tbe last three levels 

of exercise reached by both groups, there were no 

differences in Ratings of Perceived Exertion between tbe 
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two groups. The second part involved the subject's keeping 

diaries to rate perceived challenge and subjective fatigue 

during daily activities. When these results were analyzed, 

tbe Type A subjects were found to have reported significantly 

lower symptoms during times of high perceived challenges 

than did Type B's. 

Assessment of Type A Behavior 

Classification of individuals as either Type A or 

Type B bas been accomplished most commonly by two 

different means: 1) the Structured Interview technique, 

and 2) the Jenkin~.Acitivity Survey. The Structured Inter

view (SI) technique was developed in the 1950rs by 

Friedman and Rosenman (as cited in Rosenman, 1974), and 

requires trained interviewers. Training of the interviewer 

takes about one week to one month (Jenkins et al., 1967). 

The interview itself lasts approximately 10 to 20 minutes 

per person and consists of 25 questions dealing with 

ambition, drive, competitive, aggressive and hostile 

feelings, and the sense of time urgency. However, the inter

viewer is not so concerned with what is said as with how 

it is said. The interviewer looks at certain character-



istic motor activities of tbs subject, including brisk 

and impatient body movements, fist clenching, taut facial 

musculature, explosive and hurried speech, byperalertness, 

and restlessness (Rosenman, 1974). Tbis test bas been 

found to have a bigb degree of objectivity; when tbe 

interview is taped, a bigb degree of replicability of 

estimate of behavior is obtained among different observers. 

Type A behavior classification by the SI bas also been 

shown to be a reliable indicator of CAD (Blumenthal et al., 

1975; Blumenthal et al., 1978; Rosenman et al., 1975). 

While the SI technique bas been shown to be reliable 

and valid, it does bave its drawbacks. It is costly in 

terms of time involved and personnel required, and it is 

dependent on interviewer skills. Therefore, in 1964, 

Jenkins and associates began development of a more objective 

technique to measure behavior patterns. Tbis is called 

tbe Jenkins Activity Survey (JAS). The originators of tbe 

JAS worked closely with Friedman and Rosenman, the authors 

of the SI. The first questionnaire ~sed contained 61 

questions witb two to five alternatives for response. 

};irst tested in 1964, the JAS was administered to 3000 men 

involved in the WCGS, who bad already been classified as 

Type A or Type B by the SI technique. The overall rate 

of agreement between the two tests was 72.4%. Between the 

years of 1964 and 1972 the test was administered several 

times to the WCGS men. During these years, the test was 

continuously revised in an attempt to include only 
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those items that would distinguish between Type A and 

Type B behavior. As a result of the revisions, the test 

now consists of 44 questions (Jenkins, 1978). There 

are different fonns of the JAS. The original JAS is said 

to best classify the behavior of middle to upper class 

employed men and women. There is also a JAS - Form T 

for college aged students, which sub~titutes questions 

about income and job involvement with questions about 

courses and study habits (Glass, 1977). 
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In 1974, Jenkins, Rosenman, and Zyzanski reported results 

o:f tests that bad been conducted to detennine reliability 

and validity of the JAS. Three test-retest determinations · 

were done between 1965-1969, showing correlation 

coefficients between .60 and .84. Kittel, Kornitzer, 

Zyzanski, Jenkins, Rustin, and Degre (1978) also showed 

agreement (70%) between scores on the JAS and the SI. 

Glass (1977) bas reported test-retest reliability for the 

student version of the JAS -Form T to be high (91%). 

However, other studies have shown only weak correlations 

between JAS scores and assessments using the SI (MacDougall, 

et al., 1979). The JAS bas generally been considered to 

be the less dependable method o:f behavior pattern 

assessment (Rosenman, 1974; Tasto, Chesney, & Chadwick, 

1978). The SI relies on general appearance and tell-tale 

indications of the presence of Type A behavior, which 

the questionnaire method is not able to assess. The JAS 

relies on the honesty of the subject and assumes the 



subject truly knows him/herself. As Rosenman (1974) stated, 

perhaps the Type A person "bas little insight into bis 

own emotional traits and bis self appraisals of sucb 

traits may be bigbly inaccurate." (p. 128) 

Other objective rating scales bave been studied. 

Bortner (1969) developed a short rating scale to attempt 

to measure Type A behavior. He found that bis scale was 

able to identify 70% of subjects who bad been classified 

by tbe SI (1969). A ten-item scale bas also been developed 

for use in tbe Framingham study (Chesney et al., 1981). 

This was found to bave a lower, although still significant 

correlation with tbe SI assessment (Chesney et al., 1981). 

As mentioned earlier, tbe JAS bas been shown to bave 

a fairly bigb test-retest reliability, and in general, 

studies have shown tbe JAS correlates well with SI 

scores. Tbe JAS does have some strengths which are not 

available with tbe SI. It is easily administered, cost 

effective, bas sta~dardized scores, and is easily scored. 

Ratings.of·Perceived Exertion 

Tbe development of tbe Ratings of Perceived Exertion 

(RPE) scale was begun by Borg in the 1950's. The early 

studies on tbe evaluat.·ion of exercise intensity led Borg 

(as cited in Borg & Noble, 1974) to propose perceived 

exertion as a psychological clue of tbe physiological 

responses during exercise. Individuals are able to regulate 
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work intensity at specific levels based on perceptual 

cues. The cues come in the form of both general feelings 

of fatigue and other specific sensations (Borg & Noble, 

1974). These specific sensations can include muscular 

and joint pain, shortness of breath, and heart palpitations. 

In order to develop a simple rating scale, Borg 

initially devised a 21-point rating scale. With this 

scale, correlations of .80 and .90 were noted between 

ratings on the scale and heart rate (Borg, 1973). These 

early studies were done with healthy people performing 

varying intensity from light to heavy work. This 

21-point scale was later changed to a 15-point scale with 

numbers from 6 to 20. These RPE values follow heart rates 

closely with a relationship of heart rate to RPE being 

about 10 to 1 (Borg, 1973). 

Early research on perceived exertion focused on the 

validation of Borg's 15-point RPE scalelinking perceptual 

responses during exercise with heart rate. .Studies by 

Borg (1973), Skinner, Hutsler, Bergst~inova, and Buskirk 

( 1973b), and Ekblom and Goldbarg ( 1971) all tested this 

hypothesis. They all found high correlations between 

RPE's and heart rates. These tests used different types 

of physical work and also varied work intensities. 

Those working with perceived exertion have attempted 

to identify links between the physiological parameters most 

important as cues for perception of effort. Borg and 

Noble acknowledged that: 
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The overall perception of exertion may be regarded 
as a gestalt or configuration of various sensations 
and feelings of effort and stress due to physical 
work. Peripheral sensations from the muscles and 
joints and central sensations from the cardiovascular 
system, etc., form together with previous experiences 
the perception of exertion. (Borg & Noble, 1974, 
p. 150) 

In addition, Ekblom and Goldbarg (1971) proposed the 

terms "local 11 factors and "central" factors to identif'y 

perceived exertion. Use of these terms bas been accepted 

by investigators working in the area of RPE. Local factors 

refer to the feeling of strain in the working muscles, while 

central factors consist o~ perceived tachycardia, tactypnea, 

and dyspnea. 
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Research considering central factors bas focused on 

validating the links between RPE and heart rate, respiratory 

rate and oxygen consumption. Studies relating to RPE and 

heart rate have been done employing experimental manipulation 

of heart rate via pharmacological agents (Davies & Sargeant, 

1979; Ekblom & Goldbarg, 1971) and bot environments 

(Noble, Metz, Pandolf, & Cafarelli, 1973; Pandolf, Cafarelli, 

Noble, & Metz, 1972). The results of" these studies showed 

that although there is a strong linear relationship between 

heart rate and RPE in neutral conditions, this is not 

the case with environmental and pharmacological 

manipulations. They suggested that heart rate is not a 

major input for RPE. 

Studies done attempting to link RPE with oxygen 

consumption (Skinner, Hutsler, Bergsteinova, & Buskirk, 

1973a) and ventilation and respiratory rate (Noble et al., 



1973; Pandolf et al., 1972; Smutok, Skrinar, & Pandolf, 

1980) suggested that these two factors are likely to 

provide sources of sensory information for the perception 

of effort in exercise. 

Several investigators have explored various local 

factors which may provide sensory inp~t for RPE, including 

muscle lactate levels (Edwards, Melcher, Hesser, Wigertz, & 

Ekelund, 1972; Ekblom & Goldbarg, 1971) and general muscle 

sensations (Cafarelli, 1977; Ekblom & Goldbarg, 1971). 

The studies attempting to link lactate levels with 

RPE (Edwards, Melcher, Hesser, Wigertz, & Ekelund, 1972; 

Ekblom & Goldbarg, 1971) show a high relationship betweffi 

RPE and lactate levels at high exercise intensities. 

Studies of general muscle sensations from exercising limbs 

have suggested that they may be a critical cue for 

evaluation of exertion (Cafarelli, 1977; ~kblom & Goldbarg, 

1971). These local factors were found to have a greater 

impact on RPE at light to moderate levels of activity 

while central factors have more of an. impact at higher 

exercise intensities. 

In 1981, Mihevic summarized the research and stated: 

Consideration of modifying variables for the 
exercise response, such as exercise intensity, exer
cise duration, exercise modality, and response time 
suggests that rather than a single primary cue, 
multiple sensory inputs of local and central origin 
are integrated and weighted by the individual to 
arrive at an evaluation of overall exertion. (p. 161) 

Earlier, Lollgen, Graham, and Sjogaard (1980) also came 

to this conclusion in a study on the significance of central 

and local factors. 
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Although much work bas been done attempting to 

correlate various sensory cues to RPE, research bas been 

unable to show consistent evidence of one predominant 

cue in the perception of effort. However, the Borg scale 

is commonly used to provid~ estimates of the stress of 

exercise and activity on tbe body. 

Maximal Oxygen Uptake 

• 
Maximal oxygen uptake (maxvo2 ) is tbe maximal rate 

at wbicb oxygen can be taken up, transported, and utilized 

by an individual during exercise testing. It is the 

most valid means of determining a person's aerobic capacity 

(Fox & Mathews, 1981). Two of the most accepted methods 

-of assessing maxvo2 are cycling on a bicycle ergometer 

and walking or running on a treadmill. The treadmill 

testing usually elicits maxto2 values 5 to 15 per cent 

higher than bicycle testing (Fox & Mathews, 1981) • 
• 

MaxV02 values vary with respect to many factors, two 
• 

of these being age and sex. Maxvo2 , as expressed in liters 

per minute, increases rapidly during the early years of life 

and reaches its peak at between 18 and 25 years of age. 

After age 25, there is a gradual decline (McArdle, Katcb, 
• & Katcb, 1981). Maxvo2 values for males are generally 15 

to 30 per cent higher than that for females. This 

difference bas been explained by tbe variations in body 

composition between males and females (females generally 

have bigber per cent body fat content), the bigber 
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hemoglobin content among males, and the fact that males 

have typically been encouraged to be more "active" than 

females. 

Many criteria are utilized in assessment of a true 
• 

maxvo2 test. These include: tbe exercise should involve 

a large muscle mass, the test should be at least three 

minutes in duration, blood lactate 1evels of 70-80 mg% 

as a minimum should be reached, maximum predicted heart 

rate should be reached (220 minus the age), respiratory 

exchange ratio (R) greater than unity should be reached, 

and a leveling off or a decrease in oxygen consumption 

with increasing workloads should be reached. This last 

point is one of the main criteria for determin~ if 

maximal aerobic power has been reached (Fox & Mathews, 

1981). 
• 

Since maxvo2 testing is considered to be the most 

valid means of determining a person's maximal aerobic 

power, it is one of the most common testing procedures used 

in studies involving exercise and work physiology. Values 
• 

reported for maxvo2 values for untrained college age 

females varied between 31.1 to 42.2 ml•kg•min-1 (Andzel 

& Busuttil, 1982; Dolenger, 1982; Eisenman & Golding, 

1975; Fringer & ~tull, 1974; Fox & Mathews, 1981; 

McArdle, Katch, & Katch, 1981; Milburn & Butts, 1983; 

Vaccaro & Clinton, 1981). 
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Summary 

This review of related 1literature bas provided the 

reader with an overview of the Type A behavior pattern. 

The characteristics of an individual with tbe Type A 

behavior pattern include competitive drive, aggressive

ness, impatience, and a sense of time urgency. These 

characteristics have been seen as a means o£ maintaining 

control over one's environment. This need for control 

led to the hypothesis that Type A people would attempt 

to control their environment by suppressing feelings 

of fatigue. As noted in this review of literature, various 

investigators (Carver et al., 1976; Ross, 1977; Schlegel 

et al., 1980) have studied this hypothesis of fatigue 

suppression with conflicting results. 

The hypothesis of fatigue suppression bas been 

investigated utilizing different samples of subjects, and 

different methods of rating exertion. There is a 

conflict noted in tbe.literature in the perception of 

exertion between TypeA and Type B individuals. Because 

of this conflict, further research is needed in this area. 
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CHAPTER III 

METHODS 

Introduction 

Tbe presentation of tbe methods used to carry out 

tbis research project bas been divided into three separate 

sections: 1) subject selection, 2) testing methods, and 

3) statistical treatment of data. 

Subject Selection 

Subjects for tbis project were female undergraduate 

students attending tbe University of Wisconsin - La Crosse. 

To obtain subjects, a large group of students enrolled in 

Personal Health classes at tbe University were administered 

tbe Jenkins Activity Survey -Form T (Glass, 1977). Tbis 

is an objective questionnaire consisting of 44 items designed 

to classify individuals as Type A or Type B (see Appendix A). 

In addition to tbis questionnaire, tbe students were asked 

if tbey were willing to volunteer for two exercise sessions 

on tbe treadmill. 

Testing Methods 

Preliminary Procedures 

A pilot test was carried out prior to the actual 

testing for data collection. Tbe pilot test consisted of 
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four female college age subjects who completed a series 

of exercise protocols. Each of tbe four subjects involved . 
in tbe pilot study underwent a walking maxvo2 test as 

described later in this cbapter. Tte average maxvo2 
value attained by tbese subjects was 46.1 ml·kg•min- 1 , 

somewbat htgber tban values reported in the literature 

for similar groups of college females (Andzel & Busuttil, 

1982; Dolenger, 1982; Eisenman & Golding, 1975; Fringer & 

Stull, 1974; Milburn & Butts, 1983; Vaccaro & Clinton, 

1981). The regression equation y =a+ bx was then used 

to determine workloads for the submaximal test. "a" was 

equal to tbe y-axis intercept (the workload), "b" was 

equal to the slope of the line, "x" was tbe 5096, f)5%, and 

80% values of tbe maximal oxygen consumption in ml•kg•min-1 

and the "y", or dependent variable, was tbe workload which 

would elicit the desired percentages of oxygen consumption. 

The subjects then made a second visit to the Human 

Performance Laboratory to undergo the submaximal test. 

The three workloads at which they exercised elicited oxygen 

consumption values of 24.1, 30.2, and 36.3 ml•kg•min-1 

for the three respective grades. These numbers were 
• 

5096, 65%, and 80% of the maxvo2 values. Thus it was 

found that the regression equation of y = a + bx would be 

able to predict workloads for tbe three exercise levels 

of 50%, 65%, and 80%. This regression equation was then 

used for the actual testing. In addition, the exercise 

protocols used for the actual testing resulted from the pilot 

study, and are described in this chapter. 



All subjects signed an InfoTmed Consent prior to their 

participation in the study (see Appendix C). The Informed 

Consent form explained the procedures and risks involved 

with participation in the study. If tbe subject bad any 

questions, they were answered by tbe investigator. All 

testing was carried out in the Human Performance Laboratory 

at the University of Wisconsin - La Crosse. 

The first visit to the laboratory consisted of the 
• 

subjects practic~ng on the treadmill and a maxvo2 test. 

Each subject was given instructions and practice on the 

treadmill. The speed they practiced at progressed from a 

slow walk to a fast walk at four miles per hour. The four 

miles per hour speed was the same used throughout the 

testing. The subjects were also introduced to the various 

grades to be used in the testing. The subjects were able 

to continue practicing on the treadmill until they felt 

comfortable with the equipment. They were also given 

instruction and practiced getting on and off the moving 

treadmill. 

Prior to the actual testing, participants were intro

duces to the Borg Perceived Exertion Scale (Borg & Noble, 

1974). They were shown a copy of the scale and the 

following statement was read to each subject: 

At various times throughout the exercise test I will 
bold up this scale and ask you to select the number 
that best represents bow bard you feel the work is 
for you at the time. As you can see, the scale 
ranges from a low of 6 to a high of 20. The bigber 
the number, the harder you feel the effort is for you. 
The highest number (20) should represent the highest 
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fatigue level you have ever felt while exercising. 
There is no right or wrong answer. Just try to 

. estimate your total feeling of exertion and effort as 
honestly and accurately as you possibly can. 
(Butts, 1983, p. 9) 

Prior to the testing each subject was weighed to the 

nearest half-pound in their exercise clothes and shoes. 

Height was also recorded to tbe nearest half-inch • 

• 
Maxvo2 Testing 

• 
The next part of the first session was a maxvo2 test. 

The protocol for tbe test was a fast walk at four miles 

per hour with the treadmill starting out at a level grade 

and increased by 2% every two,minutes. The subjects 

continued the test until they were unable to continue any 

further. They were encouraged to continue as long as 

possible during the test. 

Throughout the treadmill testing expired air was 

collected through a mouthpiece connected via a bose to 

the Beckman Metabolic Measuring Cart (BMMC). The BMMC 

was used to obtain the volume of expi!ed air, the volume 

of oxygen consumed, and the respiratory exchange ratio. 

Calibration of the BMMC was done immediately prior to 
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and immediately following every test. Calibration consisted 

of first entering the ambient temperature (°C) and baro

metric pressure into the cart. The BMMC was opened and 

room air was sampled. The flow meter of the Beckman OM-11 

was adjusted to 500 cc/min-1 and the pressure gauge was 

checked for 50 inches of water pressure. The Beckman 



OI'1-11 was then calibrated between a known volume of oxygen, 

which bad been previously checked by the Scbolander technique, 

and room air. Next, the Beckman LB-2 was calibrated 

between a known volume of carbon dioxide and room air. 

Finally, the BMMC was programmed to give printouts every 

60 seconds. 

Prior to the test electrodes were placed on each 

subject. A Lead II was used with a Burdick Electro

cardiographic machine for recording the ECG. Fifteen 

second ECG strips were taken prior to the subject 

performing any work on~e treadmill, for a pre-test heart 

rate. Fifteen second ECG strips were also taken during the 

last 30 seconds of each two minute stage of the treadmill 

test to determine heart rates. The R waves were counted 

for 15 seconds, and heart rate was determined by multi-

plying by four. 

Ratings of Perceived Exertion were obtained from eacb 

subject during the last 15 seconds of each stage. The 

subjects pointed to the chosen number on a chart with 

her finger, as verbalization was not possible since each 

subject was wearing a mouthpiece. The termination of the 
• 

maxvo2 test was based on the subject's desire to stop. 

They were able to get off the treadmill when they felt 

they could no longer continue. It was assumed they reached 
• 

their maxvo2 if the R value was 1.0 or greater. 

Maximal oxygen consumption value was determined as 

the value at which oxygen consumption plateaued or the 

highest value reached prior to a decrease in oxygen 



consumption during the testing (Fox & Mathews, 1981). 

Tbis maximal value was then used to determine exercise 

levels for the submaximal test. 

Submaximal Test 

The submaximal exercise test involved a second 

visit to the Human Performance Laboratory. It consisted 

of each subject walking on the treadmill at three different 

levels of their maximal exercise level. These three levels 

represented approximately 50%, 65%, and 80% of their maximal 

level. These levels were determined by the use of a 

regression equation, calculated for each subject from 
• 

the stage by stage data obtained during the maxvo2 test. 

(See Appendix D for an example.) The equation was 

y = a + bx, with "a" equal to the y-axis intercept 

(the workload), and "b" equal to the slope of the line. 

The 11 X 11 was the 50%, 65%, end 80% values of the maximal 

oxygen consumption in ml•kg•min-1• The "Y n, or dependent 

variable, was the workload (% grade a.t 4 mph) which would 

elicit the desired percentage of oxygen consumption. 

The test consisted of walking at these three levels 

for three minutes each. The levels were randomly assigned. 

Prior to the actual testing, each subject was given a 

period of warm-up and practice on the treadmill at two 

miles per hour to re-acquaint them with the treadmill. 

The subjects then walked at the three different grades 
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assigned to them, while oxygen consumption was measured 

with the BMMC. The treadmill's grade was adjusted in an 

attempt to keep each person at the desired percentage. 

During the last 30 seconds of each of the three minute 

workloads, Ratings of Perceived Exertion were obtained 

from each subject. Between each level the treadmill was 

slowed down to two miles per hour at zero grade for two 

minutes to allow the subject a cool-down period. 

After each test, both the maximal exercise test and 

the second test, the subjects walked on the treadmill at 

two miles per hour at a level grade to recover from the 

exercise. They were encouraged to continue this slow 

walk until they indicated that they felt comfortable 

getting off the "treadmill. The treadmill was then 

stopped, and the subjects were assisted in getting off. 

Statistical Treatment of the Data 

Standard descriptive statistics were carried out 

for all variables. Independent t tests were calculated 

for selected variables to determine if there were any 

significant differences between the responses of ~ Type A 

and the Type B subjects. These variables included height, 

weight, age, pre-test heart rate, maximal heart rates, 

maximal VE, and maxvo2 values in ml•kg•min-1 • Chi-square 

statistical analyses were done to test for differences 

between the number of males and females classified as 

Type A, to test if there were differences between groups 

in numbers willing to volunteer, and to determine 
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differences between groups in numbers of subjects who 

eventually completed the study out of all tbose contacted • 
• In addition, values for submaximal heart rate, vo2 in 

-1 ml•kg•min , and Ratings of Perceived Exertion at the 

three different submaximal exercise levels were analyzed 

for the two groups of subjects in a two-way ANOVA test. 

The 0.05 level of confidence was used to accept or reject 

hypotheses. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Introduction 

The purpose of this study was to determine whether 

significant differences existed in the perception of 

exertion between Type A and Type B females. A total of 

38 female college students participated in the study. 

They completed the Jenkins Activity Survey - Form T to 

classify them as either Type A or Type B. The subjects 

then performed a series of exercise tests to establish 
• 

perceived exertion. The exercise tests included a maxvo2 
treadmill test, and a series of submaximal tests in 

which all subjects worked at similar intensities of their 

maximal exertion. Ratings of Perceived Exertion were 

obtained from the subjects at these submaximal workloads 

and were compared between the Type A and Type B subjects. 

This chapter examines the data collected·Yrom the Jenkins 

Activity Survey - Form T, tbe maximal and submaximal 

exercise tests, and discusses the findings with respect 

to previous research. 



Subjects 

Administration of the Jenkins Activity Survey - Form T 

The JAS - Form T was administered to five Personal 

Health classes at the University of Wisconsin - La Crosse. 

While the focus of this study was on females, the JAS -

Form T was administered to all persons in the classes, 

both male and female. This test group included a total 

of 316 students- 109 males and 207 females (see Table 1). 

Of tbe males, 23 Type A (21%) and 86 Type B (79%) were 

identified. Of tbe 207 females, 32 Type A (15%) and 

175 Type B (85%) were identified through results of tbe 

JAS - Form T. Statistical analysis (chi-square p).05) 
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showed similar percentages in numbers of males and females 

exhibiting Type A behavior. Overall, this sample of college 

students included 17% Type A individuals and 83% Type B 

individuals. Tbese results are in agreement witb a study 

conducted on college age students (Mickelson, 1983) 
-

wbicb determined tbe incidence of Type A behavior in a 

college population using the JAS - Form T. She reported 

a total of 16% Type A students, with 18% of the males and 

15% of tbe females exhibiting Type A bebaV.ior. The values 

in the present study are very similar. MacDougall and 

associates (1979) also found a similar incidence of Type A 

behavior in a sample of college students. They reported 

14% Type A males and 11% Type A females in their study 

using the JAS- Form T. Tbus, results from the JAS- Form''T 

obtained in the present study concur with other studies 



involving college age students, thereby validating the 

data base for the present study. 

Table 1 Numbers and percentages of Type A and 
Type B students identified through the 
Jenkins Activity Survey (n=316) 

Sex Type A Type B 
number (~) number (%) 

Males 23 (21%) 86 (79%) 

Females 32 (15%) 175 (85%) 

Total 55 ( 17%) 261 (83%) 

Selection of Subjects 

Total 

109 

207 

In addition to completing the JAS - Form T, all 

students were asked if they would be willing to volunteer 

for exercise testing. Results of the females' answers 

to this question are presented in Table 2. Female students 

who completed the JAS - Form T and had agreed to par

ticipate were contacted by telephone and requested to 

participate in the exercise sessions. Of the 89 Type B 

females who said they were willing to volunteer, 25 were 

randomly chosen and contacted by telephone. Twenty-one 

of these students agreed to participate and eventually 

completed the study. Of the 32 Type A females identified, 

only 14 stated on the questionnaire that they would be 

willing to volunteer. Therefore, in order to obtain 



an adequate sample size, all 32 of the Type A females were 

contacted and asked to participate. A total of 17 subjects 

eventually completed the study. There was no significant 

(p).05) difference between the number of Type A's and 

Type B's initially willing to volunteer. However, of the 

25 randomly selected Type B's, 84% agreed to participate, 

but only 53% of the Type A's agreed (see Table 3). This 

difference was found to be significant (~.05). It was 

also noted by this investigator that the Type A subjects 

bad a more difficult time meeting appointments that bad 

been set up than tbe Type B subjects. Although no 

statistical results were complied on this, more Type A's 

than Type B's did not meet their appointments. Several 

times more than two appointments bad to be set up before 

the Type A subjects came to the Laboratory for testing. 

In addition, some of the Type A females wbo were contacted 

and bad agreed to participate failed to show up for testing, 

even after repeated reminders by telephone. 

Table 2 Numbers and percentages of female 
subjects answer~ng yes or no to the 
question of volunteering for exercise 
testing. 

Response Yes 
number ·(%) 

Type A 14 (44%) 

Type B 89 (46%) 

No 
number 

18 (56%) 

94 (54%) 

(%) 

Total 

32 

175 



* 

Table 3 Numbers and percentages of Type A and 
Type B females contacted who agreed to 
participate in the study. 

Type A 

Type B 

Yes 
number (%) 

17 (53%) * 
21 (84%) * 

Chi-square p(. 05 

No Total 
number (~) 

15 (47%) 

4 (16%) 

32 

25 

Physical Characteristics 

The general descriptive statistics for both groups of 

subjects are listed in Table 4, and include age, height, 

weight, and pre-test heart rate. No significant (p>.05) 

differences between groups were found for any ·pf the 

variables. The values for height, 165.7 em for the Type A 

group and 164.6 em for the Type B's, are similar to studies 

on young women (age 17-25) reported by Katch and McArdle 

(1983). They list~d nine different studies on young women, 

with height varying from 160.4 em to .167.5 em, with an 

average of 164.9 em. Other studies involving college 

women reported similar values, with heights ranging from 

161.4 em to 170.7 em (Dolenger, 1982; Eisenman & Golding, 

1975; Vaccaro & Clinton, 1981). 
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The weights for the women in this study were 61~8 kg 

and 61.0 kg for the Type A's and the Type B's, respectively. 

These values are somewhat heavier than the values in the 

nine studies summarized by Katch and McArdle (1983). They 



reported weigbts on young women varying between 55.5 kg 

and 59.0 kg, with an average of 57.6 kg. Other studies 

involving normally active, untrained college age females 

also reported lower values than tbose found in this study. 

These studies (Andzel & Busuttil, 1982; Dolenger, 1982; 

Milburn & Butts, 1983; Vaccaro & Clinton, 1981) reported 

values for weight ranging from 55.6 to 63.2 kg. Thus 

both the Type A and B subjects in the present study were 

similar in heigbt to values reported in other studies 

but were slightly heavier. Although they ~iffered 

slightly from values in· otber studies, there were no 

differences between the groups. 

Starting Heart Rates 

Pre-test heart rates of 86.6 beats per minute for the 

Type A's and 91.4 beats per minute for the Type B's were 

obtained prior to the first treadmill test. There was no 

significant (pJ.05) difference in the pre-test heart rates 

between the two groups·. These heart rates reflect the 

anticipatory response prior to exercise. As described 

by Fox and Mathews (1980) and McArdle, Katch and Katch 

(1981), this increase in heart rate prior to exercise is 

due to both an increase in sympathetic stimulation and 

reduction in vagal tone. Studies investigating heart rate 

responses between Type A's and Type B's to varying chal

lenging tasks showed that Type A subjects exhibited larger 

increases in heart rates with challenges (Dembroski et al., 
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Table 4 General physical characteristics of Type A 
and Type B subjects 

Variable Type A Type B 
Mean - ~ Range Mean .§..& Range 

Age (Years) 19.2 2.1 18-27 19.4 1.9 18-27 

Height (em) 165.7 6.8 157.5-177.9 164.6 5.2 155-175.4 

Weight (kg) 61 .8 8.6 50.4-81.4 61.0 7.7 49.1-75.9 

Pre-test heart 
rate (bpm) 86.6 11 • 3 65-104 91.4 7.9 71-104 

..p.. 
0' 



1978; Dembroski & MacDougall, 1979; Glass et al., 1980; 

Lovallo & Pishkin, 1980). However, there was no signif

icant difference between groups in the present study, 

with the Type A group actually exhibiting lower pre-test 

heart rates than the Type B's. 

Maximal Test 

• 
Values obtained in response to the maxvo2 test are 

listed in Table 5 and include maximal ventilation, oxygen 

consumption in ml•kg•min-1 , heart rates, and Ratings of 

Perceived Exertion (RPE) obtained at maximal exercise. 

There were no significant (p).05) differences between 

groups for any of these variables. Table 6 presents 
• 

the results of several studies which involved maxvo2 
tests on college females. The parameters of maxVE, 

• 
maxvo2 , and max heart rates are included, and are pre-

sented as a comparison with the results of the present 

study. 

Table 5 Means·and standard dev'iations of 
physiological responses to maximal 
treadmill testing. 

variable Type A Type B 
(n=17) . (n=21) 

Mean s .. .D. Mean .S.D. 

MaxVE (L•min-1 ) 78.4 15.2 77.6 13.5 
• -1 

Maxvo2 (ml•kg•min ) 41.7 6.1 40.0 6.0 
Max HR (bpm) 194.8 12.8 195.2 9.2 
MaxRPE 19.5 0.7 19.0 1. 2 



Table 6 

Investigators 

Andzel & Busuttil 
(1982) 

Dolenger ( 1982) 

Eisenman & Golding 
(1975) 

Fringer & Stull 
(1974) 

Milburn & Butts 
(1983) 

Vaccaro & Clinton 
(1981) 

Callahan (1984) 

' Comparison of maxvo2 test results involving female 
subjects by various investigators. 

Number of 
subjects 

8 

38 

8 

44 

46 

10 

38 

Ages 
(yrs) 

20 

21.7 

19.6 

17-28 

19.3-21.4 

20.9 

18-27 

• max VE_ 1 max V02 _1 maxHR 
(L•min ) (ml•kg•min ) (bpm) 

69.2 35.9 201 

89.9 42.6 

60.2-64.5 38.1-39.0 197 

80.3-81.3 33.8-34.1 190.9 

80-84 35.4-36.9 195.6-
197.1 

83.0 31.1 193.6 

77.6-78.4 40.0-41.7 194.8-
195.2 

.p. 
(X) 



I'1aximal Ventilation 

Tbe maximal ventilation (maxVE) values found in tbis 

study for tbe two groups of subjects were 78.4 L•min-1 for 

.6 -1 tbe Type A subjects and 77~ L•min for tbe Type B's. 

Tbese values agree witb tbose reported by Astrand and 

Rodabl (1977) for subjects witb similar maximal oxygen 

uptake values. In addition, maxVE is related to beigbt 

and tbe present subjects' beigbts were similar to those 

reported in otber studies. Refer to Table 6 for a 

comparis~..m of tbe results of tbe present study witb 

previous research. Tbe values reported in this study 

are similar to those found in previous studies, witb 

other researchers reporting values of 60.2 to 89.9 

L•min-1 for maxVE. 

Maximal Heart Rates 

The maximal heart rates obtained averaged 194.8 

beats per minute for tbe Type A's and 195.2 beats per 

minute for the Type B's. The formula of 220 minus the 

subject's age is the formula most often reported to 

predict maximal heart rate values (American College of 

Sports Medicine, 1980; Astrand & Rodabl, 1977). This 

formula bas a standard deviation of plus or minus ten 

beats per minute. Although the value found in this 

study of approximately 195 beats per minute is slightly 

less than tbe 201 predicted, it does fall within the 

standard deviation used with this formula. Other 



investigators reported heart rates in the range of 

189.2 - 201 beats per minute witb maximal exercise 

f"or untrained college f"emales (see Table 6), and the 

results of the present study fall in this range. 

Maximal oxygen uptake values reported by other invest

igators for untrained females in this age group bave 

varied from 31.1 to 42.6 ml•kg•min-1 (see Table 6). The 

values found in this study, 41.7 ml•kg•min-1 for the 

Type A subjects and 40.0 ml•kg•min-1 for the Type B's, 

fall at tbe upper end of the range reported by other 

investigators. These values suggest that the females 

in this study were typical, active untrained college 

females. 

Ratings of Perceived Exertion 

Ratings of Perceived Exertion were obtained through-
• 

out the maxvo2 test employing the Bo~g Perceived ~xertion 

Scale (see Appendix B). Although the Type A subjects 

tended to report a higher RPE (19.5) at maximal 

exercise than·aid the Type B's (19.0), this difference 

was not statistically (p>.05) significant. 

Submaximal Test 

A second series of exercise tests in this study 

consi.sted of having each subject undergo submaximal 

exercise at 50%, 65%, and 80% of the maximal level 
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established for each subject. The specific work loads 

to elicit these levels were obtained using a regression 

equation based on the individual's previously determined 
• 

maxvo2 values. Table 7 presents data on workloads in 

ml•kg•min- 1 , heart rates, and RPE's obtained during the 

submaximal tests. The actual workloads in ml•kg•min- 1 

each group achieved during eacb of the three levels were 

not significantly (p).05) different. Heart rate 
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responses at eacb of tbe three levels of· exercise showed 

no significant (p).05) differences. Again, this indicates 

that both groups were working at similar intensities 

in the three exercise bouts. Figure 1 shows the relat-
• 

ionship between vo2 values and RPE's for the three 

levels of exercise, and clearly sbow the similarities 

in RPE's reported by the two groups. Statistical analysis 

showed there were no significant (p).05) differences 

in the RPE values between groups. 

Discussion 

Both Type A and Type B subjects worked~ the same 

intensities in the submaximal exercise tests as demon-

strated by oxygen consumption and heart rate responses. 

Maxvo2 levels in ml•kg•min-1 reached by both groups 

were similar. Because the exercise levels for the · 
• 

submaximal test were calculated from tbe maxvo2 values 

which were similar, it was to be expected that the 

submaximal workloads should also have been similar. 



Type A's 
(n""'17) 

Type B's 
(n=21) 

Table 7 V02 values, heart rates, and RPE's for the 
Type A and Type B subjects for the three workloads 
in the submaximal exercise tests • 

Workload 
(% of max) 

50% 

65% 

80% 

50% 

65% 

80% 

. 
vo 

( ml • kg~min-1 ) 

Mean ~ 

21.3 

27.4 

32.5 

20.3 

25.9 

31.4 

3.2 

4.6 

4.5 

3.3 

3.8 

5.2 

Heart rate 
(bpm) 

RPE 

Mean S.D. Mean S.D. ----

141.4 13.8 

152.6 11 • 7 

165.9 12.0 

143.9 11.5 

154.0 13.1 

165.6 16.5 

10.4 1.8 

11.6 2.1 

13.0 2.1 

11.2 3.3 

12.8 2.1 

14.2 2.4 

\.11 
N 



m -
~ 

• 
Figure 1 Relationship between V02 values and 

RPE's in tbe submaximal tests £or 
tbe Type A and Type B females. 

15 

14 

13 

12 

1 1 

10 

• Type A 
9 a Type B 
8 

7 

20 . 22 24 26 28 30 32 34 

53 



The statistical analysis revealed that the actual work

loads in ml•kg•min- 1 by both groups were similar. Since 

both groups were working at equal intensities during 

these three submaximal exercises, as determined by 

oxygen consumption and heart rate responses, this invest

igator ~as able to compare the RPE's between the two 

groups. 

Both groups demonstrated a similar perception of 

effort during the submaximal tests as measured by Ratings 

of Perceived Exertion. In essence, then, there was no 

difference in the perception of effort between those 

subjects identified as Type A compared to Type B when 

exercising at equal intensities. The results of the 

present study concur with the studies by Ross (1977) 

and Schlegel and associates (1980), who also found no 

differences in the perception of exertion between Type A 

and Type B subjects. 

Schlegel and associates (1980) investigated the 

hypothesis of fatigue suppression. _Their subjects were 

middle aged male patients diagnosed as having cardiac 

disease. They compared Ratings of Perceived Exertion 

using the Borg Perceived Exertion Scale between Type A 

and Type B subjects who were tested on the bicycle 

ergometer. The subjects were classified as Type A or 

Type B by the Subjective Interview method. These invest

igators took the mean Perceived Exertion Ratings for all 

workloads and divided this score by the number of 
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workload increments actually achieved by each person. 

This enabled them to compare the two groups o£ subjects 

on an equal basis. They also compared the RPE.'s for 

the two groups of subjects at the last three workloads 

of their exercise tests. For both comparisons, no 

differences in RPE's between the two groups were found. 

The results of the present study support these findings. 

Ross' study (1977) involved adult males classified 

as Type A or Type B. He exercises these subjects on the 

treadmill, and compared RPE's, using the Eorg scale, 

at various levels of exercise. Both groups were found 

to have similar maximal oxygen consumption values. 

Thus, the experimenter compared RPE values every two 

minutes during tbe exercise, estimating that the subjects 

were working at similar intensities. The findings in 

this study by Ross were similar to those found in-the 

study by Schlegel and associates (1980); no sign~ficant 

differences in RPE's were found at the various levels 

of exertion between groups. 

In contrast to the two previously mentioned studies, 

Carver and associates (1976) found that Type A subjects 

did underrate their fatigue as compared to Type B's. 

Tbe conflicting data between Carver and associates 
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(1976) and Schlegel and colleagues (1980), Ross (1977), 

and tbe present study may, in fact, be due to differing 

methods. carver and associates (1976) compared perceived 



fatigue levels between the two groups although they 

were not necessarily working at similar intensities and 

utilized a different "perceived fatigue" scale. This 

study by Carver and associates (1976) involved college 

females wbo performed a walking test on the treadmill 
• 

followed by a running maxvo2 test. The investigators 

looked at tbe last three workloads of tbe walking test 

to compare perceived fatigue between groups. However, 

at any of these three workloads, tbe two groups were not 

working at similar intensities since only tbe last three 

stages were used. These stages may have represented 

considerable differences in botb absolute (ml•kg•min-1 ) 
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and relative (per cent) workloads. As a result tbe invest

igators were comparing ratings of perceived fatigue 

between groups who were not necessarily exercising at 

similar workloads. Tbis study by Carver and associates 

also used a "perceived fatigue" scale developed spe-

cifically for their study. Tbe scale bad 11 points 

wi tb various v.erbal expressions associated wi tb them 

varying from "as fresh as I have ever been" (11) to 

11as tired as I have ever been" (1). This scale differs 

from tbe Borg Perceived Exertion Scale. The Borg scale 

bas been researched extensively and is utilized frequently 

jn research studies investigating physical work. 

It should be noted from Table 7 that Type A subjects 

did tend to rate their exertion lower tban the Type B 

subjects at all three levels of exercise, however, these 

differences were not found to be significant (p).05). 



Therefore, tbe results of this study concur with studies 

by Ross (1977) and Schlegel and associates (1980) in 

rejecting the hypothesis of fatigue suppression by 

Type A subjects. 

Two of the characteristics of Type A behavior, as 

described by Friedman and Rosenman (1974), include a 

strong sense of time urgency and the physiological 

response of significantly higher heart rates as compared 

to Type B's in anticipation of challenging tasks. Tbe 

present study provides support to the first character

istic of time orientation. However, the results of this 

study contradict the second characteristic mentioned. 

With regard to the characteristic of time urgency, 

an interesting finding of this study involved tbe number 

of Type A subjects willing to participate. Only 53% of 

tbe Type A subjects contacted agreed to participate, 

while 84% of tbe Type B's agreed. In addition, those 

Type A persons wbo bad agreed to be subjects bad a more 

difficult time meeting appointments made for the exercise 

testing. As described by Friedman and Rosenman (1974), 

one of tbe'~ey components of the Type A behavior is the 

strong sense of time urgency. As noted by these authors, 

Type A individuals "seem to be engaged in a chronic 

struggle ••• with time, sometimes with life itself." 

(Friedman & Rosenman, 1974i p.4). The results of this 

study support the idea that the Type A subjects were, 
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perhaps, so time-oriented that it was not possible for 

them to fit in the extra time needed to participate in 

the study. 

According to Friedman and Rosenman (1974), tbe traits 

which characterize the Type A behavior pattern are most 

evident when the individual is involved in a challenging 

situation. It was tbought that the anticipation of the 

exercise testing would represent a challenge, and thus 

bring about physiological changes. Various investigators 

(Dembroski et al., 1978; Dembroski & MacDougall, 1979; 

Glass et al., 1980; Lovallo & Pishkin, 1980) found 
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that when groups of Type A and Type B subjects were 

presented with challenging tasks, the Type A subjects 

responded to the anticipation of the task with significantly 

higher heart rates than the Type B's. In contrast, the 

present study found no such differences. The pre-test 
• 

heart rates, taken just prior to the initial maxvo2 

test, were not significantly (p).05) different between 

the two groups. As noted in Table 4, the heart rates 

of the Type A subjects were actually lower than the Type B's, 

in direct contrast to previous literature. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to determine whether 

any differences existed between Type A and Type B subjects 

with respect to perceived exertion at various levels of 

exercise. Undergraduate students at the University of 

Wisconsin - La Crosse were administered the Jenkins 

Activity Survey - Form T to classify them as Type A or 

Type B individuals. Of these students, 17 Type A and 21 

Type B females volunteered and completed all aspects of 

this study. All subjects performed two separate exercise 

tests .on the treadmill. The first test was a maximal 

test to determine each subject's maximal oxygen consumption. 

This test was done to develop a regression equation 

between oxygen consumption and the workloads performed. 

This regression e~uation was then used to calculate work

loads for the submaximal testing. 

The submaximal testing involved the subjects exercising 

at three different levels of the maximal efforts. These 

three levels were workloads which elicited approximately 

50%, 65%, and 80% of the subject's maximal oxygen uptake. 

The subjects walked for three minutes at each workload 

with two minute rest periods between workloads. Data 

involving oxygen consumption, heart rates and Ratings 

of Perceived Exertion utilizing the 15-point Borg Perceived 
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Exertion scale, were collected in the last thirty seconds 

of each three minute workload. 

60 

~tatistical analyses involved in this study included 

testing for differences between Type A and Type B subjects 

in physiological parameters, workloads performed, and in 

Ratings of Perceived Exertion at the different workloads. 

The methods used to test for these differences included 

independent t tests and two-way analyses of variance. 

The level of confidence used to test the null hypotheses 

was the .05 level of confidence. This level was utilized 

in all analyses of data collected throughout the study. 

Findings 

Four findings follow from the statistical analysis 

of the data: 

1. There was no significant difference at the 0.05 

level for the physiological parameters of age, height, 

weight, pre-test heart rate, maximal heart rate, and 

maxVE between the Type A and Type B subjects. 

2. There was no significant difference at the 

0.05 level in maximal exercise levels attained by the 

Type A subjects as compared to the Type B subjects. 

3. There was no significant difference at the 0.05 

level in workloads performed throughout the submaximal 

exercise tests for the Type A versus the Type B subjects. 

4. There was no statistically significant difference 

in Ratings of Perceived Exertion between Type A and TypeB 

subjects at levels of 50%, 65%, and 80% of their maximal exertion 



Conclusions 

The null hypothesis which stated that there is no 

significant difference between Type A and Type B groups 

in maximal exercise levels was accepted. Both groups . 
worked to similar levels of exertion in the maxvo2 tests. 
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The null hypothesis which stated that there is no 

difference in Ratings of Perceived Exertion between Type A 

and Type B subjects working at 50%, 65%, and 80% o£ their 

maximal exertion was also accepted. This investigation 

bas demonstrated the similarity in ~allege age Type A 

and Type B females in their perception of exertion at 

similar intensities. 

The results of this research add to the existing 

literature which also investigated tbe question of 

fatigue suppression. The results of the present study 

concur with the studies by Ross (1977) and Schlegel and 

associates (1980) in that no difference in perception 

of exertion was noted between Type A and Type B subjects. 

In contrast., Caner and associates did find a signi£icant 

difference in perception of exertion between the two 

groups. In the present study, no significant differences 

were found between the two groups with respect to per

ception of effort, and thus the null hypothesis involving 

perceived exertion formulated for this investigation 

bas been accepted. 

Coronary Artery Disease bas been identified as the 

number one cause of premature deaths in this country 



(Cooper et al., 1981). Various risk factors, including 

smoking, hypertension, and increased cholesterol levels, 

are known to be associated with CAD. Numerous studies 

have also linked the Type A behavior pattern with the 

development of CAD (Blumenthal et al., 1975; Blumenthal 

et al., 1978; Haynes et al., 1980; Keegan et al., 1979; 

Krantz et al., 1979; Rosenman et al., 1975). It was 

hypothesized that the fatigue suppression characteristic 

of the Type A behavior pattern is one of the primary 

factors leading to CAD (Carver et al., 1976). However, 

the present study, along with the previous studies 
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by Ross (1977) and Schlegel and associates (1980) showed 

that those individuals with Type A behavior perceive 

exertion at various workloads no differently than Type B 

people. Therefore, other characteristics of the Type A 

behavior pattern must be responsible for the link with 

CAD. 

.Recommendations 

Recommendations for further related studies include: 

1. A study could be conducted utilizing workloads 

which ~uld elicit different percentages of the maximal 

oxygen consumption during the submaximal testing to see 

if exercising at lighter or harder workloads than those 

used in the present study would elicit different results 

with respect to perceived exertion. 



2. A study could be conducted utilizing male 

subjects, to see if there would be differences between the 

sexes. Perhaps the emphasis on a more active lifestyle 

for males would bring about different perceptions of 

effort for male subjects. 

3. A study could be conducted ut·ilizing different 

age groups. Past studies have shown a larger percentage 

of Type A personalities in post-college age groups, and 

this might make a difference in results. 
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THE JENKINS ACTIVITY SURVEY 
Form T 

Please answer the questions.on the following pages by 
marking the answers that are true for you on the computer 
sheet. Each person is different, so tbere are no "rigbtu 
or "wrong" answers. Of course, all you tell us is 
strictly confidential - to be seen only by the research 
team. ~o not ask anyone else about bow to reply to items. 
It is your personal opinion that we want. 

Your assistance is greatly appreciated. 

For each of the following items, please darken the number 
ONE best answer: 

1. Do you ever have trouble finding time to get your 
hair cut or styled? 

1. Never 2. Occasionally 3. Almost always 

2. Does college "stir you into action"? 

1 • Less often than most college students 
2. About average 
3. More often than most college students. 

3. Is your everyday life filled mostly by 

1 • Problems needing solution 
2. Challenges needing to be met 
3. A rather predictable routine of events 
4. Not enough things to keep me interested or busy 

4. Some people live_ a calm, predictable li.fe. Others 
find themselves often facing unexpected changes, 
frequent interruptions, inconveniences, or "things 
going wrong. " How often are you faced wi tb these 
minor (or major) annoyances or frustrations? 

1. Several times a day 4. Once a week 
2. About once a day 5. Once a montb or less 
3. A few times a week 

5. When you are under pressure or stress, do you usually: 

1. Do something about it immediately 
2. Plan carefully before taking any action 
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6. Ordinarily, bow rapidly do you eat? 

1. I'm usually tbe first one finished 
2. I eat a little faster tban average 
3. I eat at about tbe same speed as most people 
4. I eat more slowly tban most people 

7. Has your spouse or some friend ever told you tbat you 
eat too fast? 

1. Yes, often 
2. Yes, once or twice 
3. No, no one bas told me tbis 

8. How often do you;find yourself doing more tban one 
tbing at a time, sucb as working wbile eating, reading 
wbile dressing, figuring out problems wbile driving? 

i. I do two tbings at once whenever practical 
2. I do tbis only wben I'm sbort of time 
3. I rarely or never do more tban one tbing at a time 

9. Wben you listen to someone talking, and tbis person 
takes too long to come to tbe point, do you feel like 
b!,lrrying bim along? 

1 • Frequently 2. Occasionally 3. Almost never 

10. How often do you actually 11 put words in bis moutb 11 

in order to speed tbings up? 

1. Frequently 2. Occasionally 3. Almost never 

11. If you tell your spouse or a friend tbat you will meet 
tbem somewhere at a definite time, bow often do you 
arrive late? 

1. Once in a wbile 2. Rarely · 3. I am never late 

12~ Do you find yourself hurrying to get places even wben 
tbere is plenty of time?· 

1. Often 2. Occasionally 3. Rarely or never 

13. Suppose you are to meet someone at a public place 
(street corner, building lobby, restaurant) and tbe 
otber person is already 10 minutes late. Will you 

1. Sit and wait? 
2. Walk about wbile waiting? 
3. tlsually carry some reading matter or writing paper 

so you can get something done wbile waiting? 
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14. When you have to "wait in line", such as a restaurant, 
a store, or the post office, do you 
1. Accept it calmly 
2. Feel impatient but do not show it 
3. Feel so impatient that someone watching could tell 

you were restless 
4. Refuse to wait in line, and find ways to avoid 

such delays 

15. When you play games witb young children, about 10 
years old, bow often do you purposely let them win? 
1. Most of the time 
2. Half the time 
3. Only occasionally 
4. Never 

16. Do most people consider you to be 

1. Definitely bard-driving amcompetitive? 
2. Probably bard-driving and competitive? 
3. Probably more relaxed and easy going? 
4. Definitely more relaxed and easy going? 

17. Nowadays, do you consider yourself_to be 

1. Definitely bard-driving and competitive? 
2. Probably bard-driving and competitive? 
3. Probably more relaxed and easy going? 
4. Definitely more relaxed and easy going? 

18. How would your spouse or closest friend rate you? 

1. Definitely bard-driving and competitive 
2. Probably bard-driving and competitive 
3. Probably relaxed and easy going 
4. Definitely·relaxed and easy going 

19. How would your spouse or best friend rate yaur 
general level of activity? 

1. Too_slow. Should be more active 
2. About average. Is busy much of the time 
3. Too active. Needs to slow down. 

20. Would people wbo know you well agree that you take 
your work too seriously? 

1. Definitely yes 
2. Probably yes 
3. Probably no 
4. Definitely no 



21. Would people who know you well agree that you bave 
less energy than most people? 

1. vefinitely yes 
2. Probably yes 
3. Probably no 
4. Definitely no 

22. Would people who know you well agree that you tend to 
do most things in a hurry? 

1. Definitely yes 
2. Probably yes 
3. Probably no 
4. Definitely no 

23. Would people who know you well agree that you tend to 
get irritated easily? 

1. Definitely yes 
2. Probably yes 
3. Probably no 
4. Definitely no 

24. Would people who know you well agree tbat you enjoy 
na contest" (competition) and try bard to win? 

1. Definitely yes 
2. Probably yes 
3. Probably no 
4. Definitely no 

25. Would people who know you well agree that you get a 
lot of fun out of your life? 

1. Definitely ·yes 
2. Probably yes 
3. Probably no 
4. Definitely no 

26. How was your "temper" when you were younger? 

1. Fiery and hard to control 3. No problem 
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2. Strong, but controllable 4. I almost never got 
angry 

27. How is your "temper" nowadays? 

1. Fiery and hard to control 
2. Strong, but controllable 

3. No problem 
4. I almost never get 

angry 



28. vfuen you are in tbe midst of studying and someone 
interrupts you, bow do you usually feel inside? 
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1. I feel o.k. because I work better after an occasional 
break 

2. I feel only mildly annoyed 
3. I really feel irritated because most sucb 

interruptions are unnecessary. 

29. How often are .tbere deadlines in your courses? · (If 
deadlines occur irregularly, please choose tbe 
closest answer below.) 

1. Daily or more often 3. Monthly 
2. Weekly 4. Never 

30. Do tbese deadlines usually 

1. Carry minor pressure because of their routine 
nature? 

2. Carry considerable pressure, since delw would 
upset things a great deal? 

31. Do you e-ver s.et deadlines or quotas for yourself 
in courses or other things? 

1. No 
2. Yes, but only occasionally 
3. Yes, once per week or more often 

32. Wben you bave to work against a deadline, is tbe 
quality of your work 

1. Better? 3. Tbe same? 
2. Worse? 

33. In school do you ever keep two projects moving forward 
at tbe same time by shifting back and forth from one 
to tbe otber? 

1. No, never 
2. Yes, but only in emergencies. 
3. Yes, regularly 

34. Do you maintain a regular study schedule during 
vacations sucb as Thanksgiving, Christmas, and Easter? 

1. Yes 2. No 3. Sometimes 

35. How often do you bring your work borne witb you at 
nigbt or study materials related to your courses? 

1. Rarely or never 
2.0nce a week or less often 
3. More tban once a week 



36. How often do you go to the university when it is 
officially closed (such as nights or weekends)? 

1. Rarely or never 
2. Occasionally (less than once a week) 
3. Once or more a week. 

37. When you find yourself getting tired while studying, 
do you usually 
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1. Slow down for a while until your strength comes back 
2. Keep pushing yourself at the same pace in spite of 

the tiredness 

38. When you are in a group, do the other people tend to 
look to you to provide leadership? 

1. Rarely 
2. About as often as tbey look to others 
3. More often than they look to others 

39. Do you make ydtm3elf written lists of "things to do" 
to help you remember what needs to be done? 

1. Never 2. Occasionally 3. Frequently 

IN EACH OF THE FOLLOWING QUESTIONS, PLEASE COMPARE YOURSELF 
WITH THE AVERAGE STUDENT AT YOUR UNIVERSITY. PLEASE 
DARKEN THE MOST ACCURATE DESCRIPTION. 

40. In amount of effort put forth, I give 

1. Much more effort 3. A little less effort 
2. A little more effort 4. Much less effort 

41. In sense of responsibility, I am 

42. 

43. 

1. Much more responsible 
2. A little more responsible 

I find it necessary to burry 

1. Much more of the time 
2. A little more of the time 

3; A little less respon
sible 

4. Much less responsible 

3. A little :less of the 
time 

4. Much less of the time 

In being precise (careful about detail), I am 

1. Much more precise 3. A little less precise 
2. A little more precise 4. Much less precise 

44. I approach life in general 

1. Much more seriously 3. A little less seriously 
2. A little more seriously 4. Much less seriously 
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Borg's Rating of Perceived Exertion (RP:S) Scale 

.6 

7 Very, very light 

8 

9 Very light 

10 

11 :B'airly light 

12 

13 Somewhat hard 

14 

15 Hard 

16 

17 Very hard 

18 

19 Very, very hard 

20 

Borg, G. Perceived· exertion: A note on "history" and 
methods. Medicine and Science in ~ports, 1973, 5, 
p. 92. 
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INFORMED CONSENT 

I, , being of sound mind and 
~name of subject) 

years of age, do hereby consent to voluntarily engage 
~in--~tw-o exercise sessions on a motor-driven treadmill. I under
stand the purpose of the study to be to examine the relation
ship between behavior patterns and perceived exertion while 
exercising. I have already voluntarily responded to all of the 
items on the Jenkins Activity Survey - Form T. 

I understand that the exercise tests will be administered 
by Carol M. Callahan, a graduate student in the AF/CR program 
at UW-La Crosse, under the supervision of Dr. N.K. Butts. 

I understand that the first exercise session requires a 
maximal effort on my part while analysis of my expired air is 
being performed. The test will involve me walking on a tread
mill, while the grade of the treadmill is increased in a 
series of steps. The procedure will end when I feel I cannot 
continue any longer. I alsn understand that I may stop exer
cising at any time if I experience any undue fatigue or pain. 

I understand that the second exercise test also involves 
me walking on the treadmill. This test will involve me 
walking at three different levels of my previous maximal 
exercise test. 

I understand that exercise tests of this type involve 
some risks which may occur during or after the exercise. These 
risks may include abnormalities of blood pressure or heart rate 
and in rare instances heart attack or cardiac arrest. However 
there have been no instances of students experiencing heart 
attack or cardiac arrest d~ring exercise testing in the Human 
Performance Laboratory at UW-La Crosse. 

I understand that any questions I have concerning the test 
will be answered by the experimenter. Also, if I am interested, 
the results of the test will be made available to me. 

I consider myself to be in good health and not infected 
with any contagious diseases or limited by any heart problems. 

I have read the above document and have been fully 
supplied witb the nature of the experiment and any risks that 
could occur. I voluntarily assume all risks mentioned. 

I hereby acknowledge that no representativ~s, warranties, 
guarantees or assurances of any kind pertaining to the 
procedure have been made to me by the UW-La Crosse, the officers, 
administration, employees or by anyone acting on behalf of 
any of them. 

I understand that I may withdraw from the program at any time. 

Signed on this date, ~----------~~~-----' in the presence 
of the witness whose signature appears below. 

(Subject) 

(Witness) 
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Regression Equation Example 

-1 Subject's r.1axvo2 = 38.2 ml•kg•min 

Regression Equation y = a + bx 
y = -7.2 + .56x 

5096 Workload 
x = 50% of maxvo2 = 19.1 
y = -7.2 + .56(19.1) 
y = 3.4 minutes 

-1 ml•kg•min 

At 3.4 minutes in tbe maxvo2 test, the subject was 
at 4 mpb, O% grade. At O% grade in tbe s~9maximal 
test, tbe vo2 elicited was 19.6 ml•kg•min • 

65% Workload 
x = 65% of maxvo2 = 24.8 ml•kg·min-1 

y = -7.2 + .56(24.8) 
y = 6.7 minutes 
At 6.7 minutes in tbe maxVO test the subject was 

at 4 mpb, 4% grade. At ~% grade in tbe s~~maximal 
test, tbe vo2 elicited was 24.9 ml•kg•min • 

80% Workload 
x = 80% of maxvo2 = 30.6 
y = -7.2 + .56(30.6) 
y = 10 minutes 
At 10 minutes in the maxvo2 test tbe subject was 

at 4.mpb, 896 grade. At 8% grade in tbe s~~maximal 
test, tbe vo2 elicited was 30.6 ml•kg•min • 

83 


