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CHAPTER 1

INTRODUCTION

In the United States, cardiovascular disease is the
leading cause of death. Approximately 40,120,000 Americans
have some form of heart and blood vessel disease. More
than 4,190,000 persons are known to have coronary heart
disease, meaning they have histories of heart attacks
and/or angina pectoris. Of these Americans, 350,000 die
each year of heart attacks before they ever reach a hospi-
tal. The American Heart Association estimated further
that in 1979 a massive 52% of all deaths would be attribut-

able to cardiovascular disease (Heart Facts Reference

Sheet, 1979). These overwhelming statistics clearly
indicate deficits of present efforts to prevent and
ameliorate heart disease.

The most universally accepted ideology regarding the
etiology of heart disease is that it is "pluricausal,"
involving the cardiac risk factors either in combination or
in singular extremes. Epidemiological studies have iso-
lated over the past several decades standard cardiac risk
factors, as well as numerous possible contributing factors.
Yet, mortality rates for heart attack victims have not

1
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decreased (DiGirolamo & Schlant, 1974). "“The best
combinations of standard 'risk factors' fail to identify
most new cases of this disease" (Jenkins, 1971a, p. 244).
In recent years the role of behavior, or stress and the
coronary-prone personality, has stimulated intense con-
troversy. Many practitioners still fail to recognize
stress as a significant or valid cardiac risk factor. The
magnitude of heart disease as a national health problem,
considered by many to be epidemic in proportion, is sti-
mulating researchers to look for all contributing factors
in order to understand and thus prevent the development of
the disease. The mandate of nursing and the entire health
care community 1is to determine the role of behavior in the

etiology and progression of heart disease.

Statement of Problem

The problem of this study was: Is there an
association between the Type A coronary-prone behavior
pattern and selected standard cardiac risk factors in post-
myocardial infarction patients? A subproblem was: Is
there a selected standard cardiac risk factor or set of
factors which predict Type A coronary-prone behavior in

postmyocardial infarction patients?
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Purposes
The purposes of this study were to determine:

1. The extent that selected standard cardiac risk factors
were present in postmyocardial infarction patients.

2. The extent that Type A coronary-prone behavior was
present in postmyocardial infarction patients.

3. The association between the selected standard cardiac
risk factors and the Type A coronary-prone behavior
pattern in postmyocardial infarction patients.

4. Which selected standard cardiac risk factor or set of
factors best predicted the Type A coronary-prone

behavior pattern.

Background and Significance

Geographically, the developed countries of the Western
world have the highest incidence of arteriosclerotic heart
disease, of which the United States is second only to
Finland in mortality rates (DiGirolamo & Schlant, 1974).
Researchers have postulated numerous theories as to causal-
ity including diet, race, economic status, geographical
conditions, life styles, and environmental stressors.
Important to note is a study of international populations
with unusually low rates of heart disease which were com-
pared by Bruhn and Wolf (1970). They found a high inci-

dence of one or more risk factors in many of the
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populations in which heart disease was rare. This finding
of a lower incidence of heart disease among lesser devel-
oped nations despite a high incidence of one or more risk
factors is gquite significant because it indicates that the
major cardiac risk factors are often inadequate in 1iden-
tifying coronary-prone persons. Determination of other
risks is necessary to promote significant prevention of
coronary disease. Such research is critical as evidenced
by the World Health Organization's statement (cited by
Jenkins, 1971a):
Ischaemic heart disease, or coronary heart disease,
has reached enormous proportions, striking more and
more at younger subjects. It will result in coming
years in the greatest epidemic mankind has faced
unless we are able to reverse the trend by concen-
trated research into its cause and prevention. (p. 244)
It has been reported that "angina pectoris was quite
rare and myocardial infarction almost infreguent until
the past four or five decades," during which an increase
in incidence of myocardial infarction has been seen par-
ticularly in middle-aged males (Rosenman & Friedman,
1971, p. 77). To determine the factors or cardiac risks
related to this increased incidence of heart disease,
a multitude of studies have been conducted. The most
significant study to date regarding heart disease is the

Framingham study‘begun in 1949 (Kannel, Castelli, Verter,

& McNamara, 1971). From the Framingham study several
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major cardiac risk factors have been identified which
include age, sex, cigarette smoking, elevated blood pres-
sure, high levels of serum cholesterol, glucose intoler-
ance, and electrocardiogram abnormalities (Gordon & Kannel,
1973). Other risk factors were identified, but the above
factors are considered most predictive. DiGirolamo and
Schlant (1974) described "specific" risk factors as age,
sex, familial history of premature coronary heart disease,
elevated serum lipids (cholesterol and triglycerides),
diet, hypertension, cigarette smoking, and carbohydrate
intolerance. DiGirolamo and Schlant (1974) also described
the "minor" risk factors as obesity, sedentary living,
personality type, psychosocial tensions, and 18 other pos-
sible contributing factors to coronary heart disease.

Blakeslee and Stampler (1963) noted that for
atherosclerosis "there is no single cause, but rather a
constellation of causes" (p. 3). The factors theyv listed
are:

high blood pressure, high levels of cholesterol,

obesity, excessive eating, especially of certain types

of fats and cholesterol, too little exercise and

physical activity, diabetes, excessive cigarette smok-

ing, tension and stresses and heredity. (p. 3)
Lough (1975), on the other hand, narrowed the list
considerably in a brief article on smoking as a risk

factor, by stating that the "principle risk factors are

high blood pressure, high serum cholesterol concentration,
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lack of physical activity, obesity and smoking" (p. 919).
O'Rourke and Ross (1976) listed high blood pressure, ele-
vated serum lipids (cholesterol and/or triglycerides),
excessive cigarette smoking, diabetes, and age as
"established" risk factors. They also stated that
"physical inactivity, obesity and life stress also may
increase the chances of having a heart attack, although
these factors have not yet been proved to increase risk"
(p. 91).

Despite enormous amounts of information obtained from
both long term prospective and retrospective studies, no
clear agreement among researchers exists as to the cardiac
risk factors. In fact, sources are difficult to find that
are in agreement regarding this topic. Although a review
of the literature reveals the most generally accepted, or
major risk factors, based on validated facts and general
acceptance among the more notable researchers, controversy
exists because of debate over the significance of the new
or possible risk factors. Yet attention to the major risk
factors has failed to reduce the national cardiovascular
mortality rate. Werko (1976), in examining three major
research studies including the Framingham study, the
National Pooling Project, and the Stockholm Prospective

Study, was critical of certain errors in both their design



-
and methodology. Werko also indicated that some of the
recommendations made for the specific populations studied
were then recommended for the total population. This 1is
highly significant because thus far the major thrust of
the national effort has been to reduce those major risk
factors identified from the Framingham studies and others.
Yet, despite efforts to reduce the major risk factors
which may be modified, such as hypertension, obesity,
elevated cholesterol, and smoking, the mortality rates for
coronary artery disease are 1ncreasing. In fact, from 1950
to 1967 the death rate from heart attacks among men between

the ages of 25 to 64 years rose 5% (Heart Attack, 1970).

Thus, many researchers are beginning to question the role
of the major risk factors in cardiac disease and are
searching for other contributing factors. Friedman and
Rosenman (1974b) have speculated that the coronary-prone
personality may be the central factor for which the other
factors may be interrelated. The role of the coronary-
prone personality, however, is highly controversial.

Of the multitude of risk factors discussed, the role
of the Type A coronary-prone behavior pattern has received
only minor recognition despite a wealth of information
available on the subject. Many practitioners, both physi-

cians and nurses, have failed to realize the importance of
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this factor. 1Indeed, little or no preventive measures are
discussed in the literature or in actual practice to alert
patients to the effects of stress or '"coronary-proneness.'

The importance of the Type A coronary-prone
personality should not be overlooked. Eliot (1974) indi-
cated that '"since both human stress and the incidence of
cardiac death have increased in parallel during this cen-
tury, interrelationships must be sought between the two"

(p. X). Researchers have identified psychological, social,
physiological, and strong biochemical interrelationships
between the coronary-prone behavior pattern and stress.

The broad implications of this concept will no doubt be
far-reaching in the future.

The coronary-prone personality is not a new
phenomenon. As far back as 1793, Hunter was aware of the
effects of stress upon the heart as was Sir William Osler
who in 1897 wrote:

I believe that the high pressure at which men live and

the habit of working the machine to its maximum capac-

ity are responsible for (arterial degeneration) rather
than excesses in eating and drinking. (cited in

Jenkins, 1975, p. 5)

Probably best known for their efforts to define and
research the coronary-prone personality are Friedman and

Rosenman (1974b) who have developed the concept of the

Type A coronary-prone personality. They believed that the
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Type A coronary-prone personality is the "major cause of
coronary artery and heart disease" (p. 53).

The Type A coronary-prone behavior pattern may be
defined as a pattern of existence characterized by extremes
of response that results in a continual self-imposed state
of stress. Friedman and Rosenman (1974b) defined Type A
behavior as follows:

Type A Behavior Pattern is an action-complex that can
be observed in any person who is aggressively involved
in a chronic, incessant struggle to achieve more and
more in less and less time, and if required to do so,
against the opposing efforts of other things or other
persons. It is not a psychosis or a complex of wor-
ries or fears or phobias or obsessions, but a socially
acceptable--indeed often praised--form of conflict.
Persons possessing this pattern also are quite prone
to exhibit a free-floating but extraordinarily well-
rationalized hostility. As might be expected, there
are degrees in the intensity of this behavior pattern.
Moreover, because the pattern represents the reaction
that takes place when particular personality traits of
an afflicted individual are challenged or aroused by a
specific environmental agent, the results of this
reaction (that is, the behavior pattern itself) may
not be felt or exhibited by him if he happens to be in
or confronted by an environment that presents no
challenge. For example, a usually hard-driving, com-
petitive, aggressive editor of an urban newspaper, 1if
hospitalized with a trivial illness, may not exhibit

a single sign of Type A Behavior Pattern. 1In short,
for Type A Behavior to explode into being, the
"environmental challenge must always serve as the fuse
for this explosion." (pp. 67-68)

Pattern A behavior has been minutely defined by
Friedman and Rosenman (1974b) to consist of many overt
behaviors. Such behaviors, for example, include specific

speech patterns, time urgency, '"polyphasic thought or
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performance," undue impatience, aggressiveness, and many
other similar actions (p. 84). Physical characteristics
have also been postulated. Pattern A individuals are:

Characterized by beinag male, short, stocky and
muscular, and excessively acgressive, smokinag large
numbers of cigarettes, being obese, taking little

exercise, being under "emotional pressure,' and
having elevated cholestercl and triglyceride levels,
and often, glucose intolerance. (Netter & Yonkman,

1971, p. 86)

Pattern B behavior, on the other hand, is just the
opposite of Pattern A. Type B persons may best be charac-
terized by easy-going qualities as they generally take life
in stride and avoid stressful stimuli. Type B persons are
not enslaved by their environments and have the ability to
relax and enjoy life. Friedman and Rosenman (1974b) have
compared the Type A individual to the '"rabbit" and the
Type B person to the "tortoise" as in the classic tale.

Despite the immense amount of data available regardinc
Type A behavior, stress, and personality, much controversy
remains. Some researchers speculate that Pattern A
behavior i1s a primary cause of cardiovascular disease with
the other identified risks being merely effects. For
example, the real problem behind the risks of obesity and
smoking could be the behavior that initiated their exis-
tence. Others say no relationship can be drawn between

Pattern A behavior and the other biochemical factors, while
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still others say that Pattern A behavior is indeed valid--
but only one of a plurality of factors which may contribute
to cardiovascular disease.

There are two major reasons why Pattern A behavior is
so controversial. First, many leaders in the cardiovascu-
lar field feel that the primary national efforts should
continue to be directed toward further investigation of and
validation of the major biochemical cardiac risk factors.
In fact, almost all of the national effort has been
directed toward preventing and/or ameliorating these fac-
tors by means of massive public education programs and
research. Yet, the major cardiac risk factors have been
repeatedly documented as unreliable. The national mor-

tality statistics clearly support this fact (Heart Facts

Reference Sheet, 1979). Kevs, Aravanis, Blackburn,

van Buchem, Buzina, Djordjevic, Fidonza, Kavonen,
Menotti, Pudov, and Taylor (1974) reported that the
classic risk factors account for only about half of the
cases of coronary heart disease.

Secondly, Kannel et al. (1971) have pointed out that
acceptance of relationships between "emotional stress"
and coronary heart disease have been most severely ham-
pered by problems with methodology.

The principal handicaps have been the lack of
agreement on a uniform acceptable definition of the
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phenomenon and a failure to develop reliable and

valid methods for measuring the intensity of stress.

(p. 102)

Type A behavior as it relates to cardiovascular
disease is particularly important to consider as it has
been described as belonging to civilized nations. Toffler
(1970) dramatically pointed out the effects of the present
civilization and stressed the importance of considering
what effects future change may have upon man's "psycho-
biological condition" (p. 2). Consider, for example,
communications as a stressor of the Western world. The
mass media provides us with a constant bombardment of news
which stimulates a variety of reactions and emotions. The
public is informed of much information for which 1t has
absolutely no control.

Friedman and Rosenman (1974b) and many others are
convinced that Type A behavior is the "major cause of
premature coronary heart disease" (p. ix). The literature
abounds with almost every conceivable variation or method
for study of Type A behavior. Jenkins (1971b), in an
article on the psychologic and social precursors of
coronary disease, reviewed over 160 papers of which "a
clear majority reported positive findings between one or
more of the behavioral variables and coronary heart

disease" (p. 314).
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In a follow-up study of the Western Collaborative
Group study (cited by Eliot, 1974), it was found that:

Initially well subjects assessed at intake as

possessing Type A Behavior Pattern were more than

twice as prone to the onset of clinical CHD as the

group of subjects originally assessed as Type B,

whether the disease emerged clinically as a myocardial

infarct or as angina pectoris. (p. 130)

Moreover, the initially Type A subjects were five times
more prone to a second myocardial infarct than Type B
subjects during this 8.5 year interval. Fatal heart
attacks also occurred twice as frequently in Type A sub-
jects as in Type B subjects (Eliot, 1974).

The data supporting Type A behavior as a valid risk is
staggering. The key concept to the vast mystery of cardio-
vascular disease may well be stress and the resulting
coronary-prone behavior personality. The relationship
between Type A coronary-prone behavior and the classic
cardiac risks must be determined. Jenkins in 1975 had
noted that no correlation was found between the Jenkins
Activity Survey to measure Type A behavior and the standard
risk factors. However, he also noted that the Jenkins
Activity Survey (JAS) "still misclassifies too many indi-
viduals to allow it to be used in the usual clinical
setting"”" and that the tool is still in the developmental

stage (Appendix A, Jenkins correspondence, October 30,

1975). Jenkins has recommended the Bortner scale for
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purposes of this research (Appendix A, Jenkins
correspondence, October 30, 1975).

The JAS 1is considered by many to be the most promisinc
means to determine Type A behavior. The previously usecd
interview-observation technique was quite reliable but also
impractical. This again reinforces the need for more
research. Critics of Type A behavior are quick to point
out that methodolocical problems weaken the strenath of the
theory of Type A behavior. In order to validate Type A
behavior, a written instrument that is consistently relia-
ble is critically needed. Since behavioral research 1is
relatively new and one of the most difficult areas to study,
it should be expected that many changes will occur in the
future of personality research.

However, despite the known methodological problems 1in
studying behavior, advances have been made in the study of
Type A behavior. Gilmore (1974), in his discussion of the
physiology of stress, concluded the following:

Apparent innoccous stress to which man is exposed on

a day-to-day basis can produce significant cardiovas-

cular changes. It is probable that when the stresses

are applied periodically but chronically, the ability
of the heart to compensate is exceeded and irreversi-
ble pathologic changes may ensue. Although the
defense reaction has provided an important survival
mechanism in man's evolution, it may also be a pri-

mary cause of cardiovascular pathology. (p. 88)

Shapiro (1974) similarly, in discussing the

psychophysiology of stress, concluded that:
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Behavioral factors may play a critical role in

determining normal and abnormal physiological

functioning. (p. 91)

He further hypothesized that "the afflictions of living in
highly developed countries are peculiarly 'psycho-
physiological' in nature" (p. 92). The literature amply
abounds with documentation of Type A behavior as it is
related to social, psychological, and physiological risk
factors.

The primary impetus for doing this study was based on
the following points. First, Jenkins (1975) reported that
the coronary-prone behavior pattern is an initial fore-
runner of a myocardial infarction as well as its recur-
rence. He also stated that there is "evidence to suggest
that Type A Behavior is an even stronger risk factor for
recurrent myocardial infarction than it is for the initial
episode, a characteristic not shared by many standard
coronary risk factors" (p. 17).

Secondly, the research allowed for equal assessment of
the standard cardiac risk factors as well as Type A
behavior in postmyocardial infarction patients. Their
existence as well as the degree to which they were asso-
ciated was determined. More information is vital to
determine the significance of all cardiac risk factors.

This research also provided for assessment of basic

demographic data in postmyocardial infarction patients.
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Cardiac risk factor data, demographic data, and Type A
behavior data have potential for use in the hospital set-
ting to assess cardiac risk factors as a basis for plarnning
preventive and rehabilitative measures for cardiac patients.
Further, the research was worthwhile in that data were col-
lected regarding Type A behavior by means of the Bortner
Scale which is noted to correlate highly with the Jenkins
Activity Survey (JAS). The JAS is internationally recog-
nized as the most reliable means for determining Type A
behavior. The Bortner Scale is particularly sicnificant as
a pencll-paper technique for determining Type A behavior, and
it has been shown to be highly correlated with the JAS
(Bortner, 1969).

In summary, numerous research studies have shown that
the standard cardiac risks do not adequately identify per-
sons at risk for myocardial infarction with accuracy as
previously noted. National health projects as well as
public teaching aimed at reducing the standard cardiac
risks especially of weight, blood pressure, dietary
cholesterol, and physical fitness have failed to affect the
incidence of heart disease in the United States. The fact
that the major factors have been repeatedly validated
individually, yet have offered no significant national

results, poses many questions. New answers must be souocht.
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Type A coronary behavior as a cardiac risk factor

warrants recognition and further research. National mor-
tality rates from cardiovascular disease are unsurpassed.
More frightening is the observation that younger persons
are being killed or disabled by this unharnessed devastator
yearly. Prevention, amelioration, and rehabilitation from
cardiovascular disease is truly the mandate of industrial-

ized nations.

Null Hypotheses

This study tested the following nine null hypotheses:
There is no association between the Type A coronary-
prone behavior pattern and the following selected major
cardiac risk factors:
1. Age
2. Sex
3. Familial history of premature coronary heart disease
4. Hypertension
5. Elevated serum cholesterol and/or triglycerides
6. Cigarette smoking
7. Glucose intolerance (Diabetes Mellitus)
8. Obesity

9. Lack of exercise/sedentary living
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Definition of Terms

For the purposes of this study, the following working
definitions were used:

1. The Type A, coronary-prone behavior pattern is a pattern

of existence characterized by extremes of response that
result in a continual self-imposed state of stress.

The Bortner self-rating tool was used in this study to
measure Type A behavior.

2. Cardiac risk factors are those risks validated throuch

research as contributory to heart disease. Cardiac
risk factors were measured in this study by use of the

Cardiac Risk Factor Assessment Tool (CRAT) (Appendix B).

3. The selected standard or major cardiac risk factors
included:
a. Age--Persons over 18 years of age were included in

this study. Age is a non-modifiable cardiac risk
factor.

b. Sex--Both genders were included in the population
for study. Sex is a non-modifiable cardiac risk
factor.

c. Family history of premature coronary heart
disease--This was defined as the presence of any
form of heart disease prior to age 50 years
(DiGirolamo & Schlant, 1974). The CRAT was used

to determine this item.
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Hypertension--This was defined as the known history
of blood pressure above 150/90 mm Hc as determined
by the participating cardiologist or, when appli-
cable, the primary internists of the subject.
Elevated serum cholesterol and/or triglyceride
levels--Subjects' levels were determined by the
participating cardiologists or, when applicable,
the primary internists and were based on the
laboratory methods and values particular to the
hospitals as well as historical data utilized by
the cardiologists. Enzymatic assessment is the
most common and specific method utilized by most
hospitals today to determine cholesterol and tri-
glyceride levels; values for cholesterol and tri-
glyceride levels using the enzymatic assessment
method have been found to be relatively standard
among most hospitals and are reflected in chart
form (Appendix C).
Cigarette smoking--This was considered a risk
factor if present in any quantity on a routine
basis over any period of time. For the purpose of
this paper cigar and pipe smoking were not con-
sidered a risk factor (DiGirolamo & Schlant, 1974;

Kannel et al., 1971; Surgeon General's Report,
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1973). Determination of this factor was obtained
by use of the CRAT.
Glucose intolerance (Diabetes Mellitus)--This is
defined as a known history of glucose intolerance
or diabetes as determined by the participatina
cardiologists or, when applicable, the primary
internists of the subjects.
Obesity--The Metropolitan Life Insurance Company's
Table of Desired Weight, commonly usecd to determine
obesity (Metropolitan Life Insurance Co., 1969,
p. 12), was used to compare the participants'
weights/heights at the time of the study to the
table. Those participants with weights in excess
of the table's parameters were considered obese.
The participants provided their height and weight
on the CRAT. The investigator estimated the bocy
frame as small, medium, or large 1in order to make
appropriate comparisons to the Table of Desired
Weights.
Lack of exercise/sedentary living--This was defined
as a lack of routine exercise for relaxation or
fitness. A patient's normal work regimen was not
considered as exercise. Lack of exercise was

self-rated by the participants on the CRAT.



21

Limitations

Because of the investigator's inability to control all

aspects of this study, the following limitations were noted:

1.

Physiological factors may have influenced the partici-
pants' responses to the questionnaires.

The effects of medications may have altered partici-
pants' responses to the questionnaires.

The participants may not have been fully aware of their
health histories or problems.

Some participants may not have been completely truthful,
or may have been incapable of accurate self-ratinag.

The possible effects of illness or hospitalization mav
have affected participants' responses to the question-
naires.

Stressors and reactions to stressors vary among
individuals and may have affected responses of the

participants.

Delimitations

The delimitations of this study included the following:
The sample for study consisted of patients diagnosed by
a physician as having had a myocardial infarction.
Hospitalized patients of both sexes were studied no

sooner than their eighth day postmyocardial infarction.
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The study sample was limited to only those persons
above 18 years of age.
Persons with known psychological disturbances diagnosed
by a physician were eliminated from the study. Psycho-
logical disturbances were considered as behaviors
ranging from acute anxiety to true mental pathology.
Patients were not studied if they were:
a. not fully alert and cooperative,
b. experiencing any pain or distress,
c. being monitored,
d. requiring oxygen, an IV or any other prophylactic

or supportive device, and/or

e. not ambulatory.

Assumptions

For the purposes of this study, the followino

assumptions were made:

Ll

Personality components are factors that influence how
one reacts or adapts to a given situation.
Inhabitants of the Western countries and other more
"developed" areas of the world are exposed to more
potential stressors related specifically to heart
disease than inhabitants of lesser developed nations.
Change is anxiety producing.

Stressors are always present.
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5. The effects of stress depend on the reactions and
adaptability of the individual.
6. Social, psychological, and physiological factors

influence how one reacts to stress.

Summary

National mortality from cardiovascular disease 1s
epidemic in proportion. The standard cardiac risk factors
have proven inadequate as predictors of the disease.
Despite massive programs to educate the public regardinc
the classic risks, no significant reductions in mortality
can be noted. Furthermore, younger persons are being
affected by this killer.

Societal pressures of rapidly changing civilization
offer all the necessary ingredients for this pandemic.
Research in the past has been poorly conducted in terms of
all the risk factors and especially in terms of behavior.
Much effort should be directed in this area.

Chapter 1 has provided a synopsis of significant
literature related to Type A behavior and the standard
cardiac risk factors. The problem statement, purposes,
hypotheses, definitions, limitations, delimitations, and

assumptions have also been presented.



CHAPTER 2

REVIEW OF LITERATURE

Chapter 2 provides an in-depth review of the literature
regarding Type A coronary-prone behavior. The selected
standard or major cardiac risk factors which include aaqe,
sex, family history of premature heart disease, hyperten-
sion, elevated serum cholesterol and/or triglyceride levels,
cigarette smoking, glucose intolerance, obesity, and lack
of exercise/sedentary living are discussed in terms of the
major criteria regarding their significance.

Latest Statistical Facts Related to Decreased
Incidence of Coronary Heart Disease

An important development related to this study must

first be noted. The April-June 1979 Statistical Bulletin

published by the Metropolitan Life Insurance Company (1979)
shows that there has been a '"pronounced" decline in cardio-
vascular deaths in the 1970s (p. 3). Durincg the 1969 to
1977 period, cardiovascular death rates decreased for all
age groups among men "with the smallest reduction (10%)

at ages 35-39" (p. 3). Women, similarly during this periogd,
showed a 16% decrease at ages 75 and over and largest

decreases of 36% at ages 20-24 (p. 3). The Statistical

24
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Bulletin stated specifically in regard to ischemic and
related heart disease the following:

Although the death rates were at a somewhat lower
level, the mortality experience from ischemic and
related heart disease paralleled the downward trend
noted for all cardiovascular disease. During the 1969-
1977 period, age adjusted death rates increased from
329 to 264 per 100,000, or by 20 percent, among white
men in the general population, and from 154 to 117 per
100,000, or by 24 percent, among the women. (Metro-
politan Life Insurance Co., 1979, p. 3)

The Statistical Bulletin identified several factors

that are generally agreed to have contributed to this
decline which include public education campaigns, particu-
larly in regard to smoking, hypertension and cholesterol,
better diagnostic techniques, and specialized coronary care

units. The Statistical Bulletin noted that

Increased detection and treatment of hypertension 1is

considered a major factor in declining mortality, while
the reduction in smoking and the decrease in the use of
high cholesterol foods have also been important. (p. 3)

Similarly, Heart Facts 1980, published in 1979 by the

American Heart Association, stated that "1968-1977 age-
adjusted death rates for coronary heart disease, stroke,
hypertension, and rheumatic heart disease are all on a sig-
nificant decline" (p. 14). Improved surgical techniques are

discussed in Heart Facts 1980 as significant in the manage-

ment of heart disease.

Despite this decline, heart disease remains the major

cause of death in the United States. The fact still
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remains that more than 1,500,000 Americans will suffer a
heart attack this year and, of these, approximately 650,00¢

will die (Heart Facts, 197¢). Further, the incidence of

premature cardiovascular disease is significant. At least
one fourth of all persons killed by cardiovascular disease

are under age 65 (Heart Facts, 1979).

The following literature review will examine Type A
coronary-prone behavior in depth and present the selected
major cardiac risk factors only in terms of their signifi-
cance as risks. Major studies pertinent to Type A behavior

will be emphasized.

Historical Review

Jenkins (1975) noted that ancina pectoris was
described at least 200 years ago, but it has onlv been in
the 20th century that myocardial infarction has been recoa-
nized. Jenkins stated that coronary heart disease 1is
historically a '"recent phenomenon" and that "the modern
epidemic of myocardial infarction is one of our civiliza-
tion's newer products" (p. 5). Indeed, the epidemic of
coronary heart disease has been primarily recognized within
the last 50 years, particularly in the countries of the

Western world, considered "affluent" nations (DiGirolamo &

Schlant, 1974, p. 988).
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In the early 1900s Osler described behavioral
characteristics of his patients with angina pectoris
(Jenkins, 1975, p. 5). Later as the incidence of coronary
heart disease emerged others also began to recognize com-
mon psychological characteristics of the coronary patient.
Menninger and Menninger (1936) described aggressive traits
of coronary patients that were often repressed. 1In the
1940s Dunbar (cited in Verghese, 1971) recognized that
postmyocardial infarction patients displaved specific

traits she described as a coronary personality, which often

included traits such as "asceticism and hard work," "calm
surface with little apparent strain,'" "air of self-
sufficiency," "domination in social occasions,! '"quick
decisiveness," and "threat to authoritative role" (p. 9).

As these characteristics emerged and were published, more
specific details of the coronary patients' personality
profile emerged. Arlow (cited in Verghese, 1971) in 1945
noted, that frequently a patient with coronary heart disease
would display a faulty identification with his father.
Kemple (cited by Jenkins, 1975) described coronary

patients as having "limited introversive experiences,
limited creative thought, a constriction of imagination and
a lack of sensitivity to subtle nuances within their

environment" (p. 5). Gildea (cited in Verghese, 1971)
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noted that coronary patients showed a "great need for
respect and authority" and tended to have a "planned
career" (p. 10).

Romo, Siltanen, Theorell, and Rahe (1974) summarized
their historical review of coronary behavior noting that
from the time of Dunbar forward over the next 30 years
numerous psychological studies were carried out which fre-
quently used small numbers of subjects and often were
"inconsistent" and reported '"negative results" (p. 2). They
reported '"generally consistent and positive" results as
clinical interviews emerged for study of coronary patients
(p. 2). These authors noted the

Most consistently reported behavior dimension of CHD

subjects was their dedicated approach to their work--

aggressive intense, dependent upon objective sians of

achievement, long hours of overwork, with a tendency
of subjects to work even during their vacation times.

(p. 2)

In the late 1950s Friedman and Rosenman first beagan
their study of the role. of behavior in the etiology of
coronary heart disease. These physicians coined the term
Type A and B coronary prone personality. 1In their book,

Type A Behavior and Your Heart, Friedman and Rosenman

(1974b) recalled that initially they began to ponder
whether they were truly helping coronary patients with
their "therapeutic regimen" which in the mid and late 1950s

rarely included assessment or intervention in regard to
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behavior by themselves or others in their field (Friedman
& Rosenman, 1974b, pp. 53-66). While writinc an article on
the role of dietary cholesterol in the development of
coronary heart disease, Friedman and Rosenman (1974Db)
recognized that cholesterol frequently failed to explzain
why persons who consumed diets high in fat and cholesterol
failed to get coronary heart disease (p. 55). 1In fact,
while studying the dietary habits of a group of male and
female married subjects who both consumed the same diets,
they began to document the inconsistencies related to
cholesterol theory. The lower incidence of coronary heart
disease in white females was and is generally attributed to
females being protected by hormones until menopause.
Friedman and Rosenman (1974b) reject this theory stating
that "white women of various countries other than in the
United States are as prone to coronary heart disease as
their husbands" (p. 56). They further noted that several
studies done in the different areas of the United States
have shown the "black woman to be slightly 'more' suscep-
tible than the black husband to coronary heart disease"
(p. 56).

From this point in the late 1950s forward, Friedman and
Rosenman (1974b) have worked to define the role of behavior,

particularly Type A behavior, in relation to coronary heart
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disease. Their early efforts and those of others were
greatly hampered by the lack of a suitable tool to measure
personality, particularly Pattern A, until very recently.
Other difficulties involved in behavioral research along
with the large number of retrospective studies that were
inherent in early attempts to study behavior also con-
tributed to the lack of acceptance of Type A behavior.

In the 1960s Friedman and Rosenman (1974b, pp. 80-81)
developed the standard interview technique to determine
Type A behavior. This provided the first really valid means
to isolate the behavior and it still remains the sinagle best
methodology.

In the late 1960s, two major paper-pencil techniques
were introduced to determine Pattern A behavior. These tools
and the standard interview technique, discussed later in the
chapter, greatly contributed to reliable means of document-
ing Pattern A behavior. Many studies during this period
reflected efforts to validate these tools after some revi-
sions and in different populations. Major prospective
studies related to Type A behavior were launched in the
late 1960s. The most significant prospective study to date
is the Western Collaborative Group Study which was begun
in 1960 (Friedman & Rosenman, 1974b). Also, during the

decade of the 60s, numerous studies were produced that
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reflected efforts to define Pattern A as well as the role
of stress and life dissatisfaction.

Jenkins in 1971 (b) reviewed over 160 papers related to
psychologic and social factors of coronary heart disease.
He summarized his review of the extensive data by stating
that "the time has come to shift the emphasis from descrip-
tive data gathering to tightly designed inferential
studies" (p. 316).

Theorell and Rahe in 1972 summarized the major
psychological studies of coronary heart disease patients
into two major groupings. First are the studies which have
focused on stressors occurring to coronary heart disease
subjects shortly preceding their development of angina or
myocardial infarction. "The second group of psychological
studies of coronary heart disease subjects has attempted to
delineate more or less specific and often long-standinag
behavioral and life satisfactions characteristic of these
individuals" (Theorell & Rahe, 1972, p. 140).

The literature encompasses a massive amount of
research related to behavior and heart disease. Data
related to stress, life dissatisfactions, social and
psychologic precussors of heart disease is overwhelming.

Therefore, discussion of Pattern A behavior will be limited

to the typology as an entity only.
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Definition: Type A and B Coronary Prone
Behavior Pattern

In addition to the definition presented in Chapter 1,
Pattern A behavior is described by Jenkins (1971b) as:

The overt behavioral syndrome or style of livinag
characterized by extremes of competitiveness, strivinag
for achievement, aggressiveness (sometimes stringently
repressed), haste, impatience, restlessness, hyper-
alertness, explosiveness of speech, tenseness of
facial musculature and feelings of being under the
pressure of time and under the challenge of responsi-
bility. Persons having this pattern are often so
deeply committed to their vocation or profession that
other aspects of their lives are relatively neglected.
Not all aspects of this syndrome or pattern neead be
present for a person to be classified as possescing
it. The pattern is neither a personality trait nor a
standard reaction to a challenging situation, but
rather the effect of a challernging situation on a

characterologically predisposed person. Different
kinds of situations evoke maximal reaction from dif-
ferent persons. (p. 309)

Friedman and Rosenman (1974b) have described the
pattern as "an action-emotion complex' in which coronary
prone subjects become engaged in a '"chronic, incessant
struggle to achieve more and more in less and less time,"
and frequently "against the opposing efforts of other things
or persons'" (p. 67). Type B persons are the opposite of
Pattern A individuals and are generally described as unhur-
ried, easy-going, relaxed, and more self-satisfied.

Jenkins (1975, p. 6) stated that it is very important
to distinguish Pattern A behavior from stress per se. He

noted that Pattern A behavior differs in concept from
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stress in that it is a "style of overt'" behavior that
involves a "challenge" to the Type A individual whether
the situation be pleasant or otherwise. The Pattern A
behavior should also be distinguished from "anxietvy,
depression and neurosis" as cited by Jenkins (1975, p. 7)
since these factors correlate only minimally. Depression,
anxiety, and neurosis are significant in terms of recovery
from a heart attack and as related to angina but are not
significant in describing Pattern A behavior.

Glass (1977) reported that Pattern A individuals
"exert greater effort" to succeed, to control perceived
threats to their environment, and that they "suppress sub-
jective states (like fatigue) that might interfere with
task performance" (p. 72). He stated also that Pattern 2
individuals tend to pace rapidly their activities and often
become hostile if interrupted from completing a task
(p. 72).

In a series of clinical experiments, Glass (1977)
found that Pattern A subjects try to control their environ-
ment. They will initially respond in a "hyperresponsive'
manner to a challenge. However, Glass noted that as they
perceive a challenge to be uncontrollable, Pattern As
become "hyporesponsive,' more so than Pattern B subjects

at this point (pp. 72-92).
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Pattern A subjects were found to be more stressed than
Pattern B subjects by a loss of control and exhibited
greater '"learned helplessness'" when faced with an uncon-
trollable stressor (Glass, 1977, p. 127). Glass speculated
that catecholamine release resulting from the increased
response to stress of Pattern A subjects may be thé mech-
anism that promotes coronary disease (p. 127). He also
noted that results of these studies need replicating and
have some methodological weaknesses (p. 168).

The Glass experiments are significant not only as they
contribute to the definition of Pattern A behavior, but
also because they provide true clinical experiments aimed
at providing a conceptual framework of Pattern A behavior.
Glass (1977) has emphasized that the coronary-prone behav-
ior pattern is not the same as the coronary personality.

He based this distinction on the fact that "personality
traits do not lead to behavioral or physioclogical responses
by some invariant process" (p. 24). Pattern A is an overt
response that results "from the interaction of a specific
set of predispositions with appropriate eliciting situa-
tions" (p. 24). The key to this distinction lies in the
overt response of Pattern A subjects to a perceived chal-
lenge. Personality traits alone may not necessarily

evoke behavioral or physiological responses.
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One final distinction must be made in regard to the
definition of Pattern A behavior. A very similar pattern,
termed the "Sisyphus pattern" by Adsett, Bruhn, Paredes,
and Wolf (1974) exists in the literature. The Sisyphus
pattern is characterized like Pattern A by extreme "effort"
orientation and "striving against odds but with little
sense of accomplishment or gratification" (p. 187). The
difference these authors make between the Sisyphus reaction
and Pattern A behavior is that the Sisyphus reaction
includes the "absence of a reward or emotional fulfillment"
(p. 187). Adsett et al. (1974) in a 10 year perspective
study of 65 subjects with well documented myocardial infarc-
tions and 65 control subjects found a close correlation
between the Sisyphus pattern and Pattern A behavior and
also found that both were '"predictive of a poor prognosis
in those subjects who had suffered a myocardial infarction

in the past (p. 187).

Etioloagy of Pattern A Behavior

As previously discussed, the most affluent
industrialized nations of the Western world exhibit the
highest rates of coronary artery disease. Also, the great-
est increase in coronary heart disease has occurred essen-
tially within the last 40 to 50 years in industrialized

nations. Social and cultural factors related to stress
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theory have been implicated. 1Indeed, the Western world
promotes competition, achievement, time-consciousness,
aggressiveness, and rapid performance.
A classic example of the effects of social and
environmental effects on the incidence of heart disease are

documented by Bruhn and Wolf in The Rosetto Storv (1979).

The inhabitants of the Italian community of Rosetto,
Pennsylvania were noted to have unusually low rates of
heart disease despite significant incidence of obesity,
smoking, and other classic cardiac risk factors. As the
community became modernized and cultural traditions and
closeness were replaced by modern technology and stresses,
the incidence of coronary heart disease significantly
increased. Bruhn and Wolf attribute this result to "life
stresses" and "Americanization" (p. 143).

Boyer (1974) has suggested that risk factors for heart
disease may be present in children and pre-teens. He noted
that the "applicability of adult coronary risk factors as
predictive indexes in children have not been substantiated
in long term studies" (p. 785). He did not speak in his
article to stress or behavior patterns as factors. However,
Russek (1974) has suggested that children are subjected to
stresses fér 12 to 20 years in educational systems which

promote competition, demanding assignments, and
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exceptional achievement with little attention or allowance
for "living" (p. 122).

In regard to student behavior, Parfenbarger, Wolf,
Notkin, and Thorne (cited in Verghese, 1971) found that:

College students who had a history of non-participa-

tion in athletics, early parental death, only chilad

status and sociopsychological exhaustion at times

of stress in college showed a tendency to get coro-

nary heart disease later in life. (p. 11)
Glass (1977) reported that there is little data regarding
the possibility of genetic predisposition to Pattern A
behavior and little data on how the pattern actually
emerges psychosocially (p. 141). Glass (1977) reviewed
numerous studies as well as results of his clinical
experiments in regard to possible antecedent precussors
of Pattern A behavior. He concluded that theory for
development of Pattern A behavior is speculative at this
point. Data suggest that although the personality may
not be genetically transmitted, perhaps high-energy states
may be (p. 150). Further, some data suggest that certain
child-rearing practices or modeling may produce Pattern A

behavior (p. 162). These conclusions, again, are highly

speculative in this early stage of study.
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Incidence and Prevalence

Friedman and Rosenman (1974b) pointed out that
behaviors tend to run together. That is, individuals
possess some Pattern A behavior and some Pattern B behav-
ior, but are generally easily identifiable as one or the
other. They have found that most "urban Americans' are
Type A or B and that Type A individuals predominate, or
"represent over half of all those in the open samples"
they have tested (p. 68). Of these, Friedman and Rosenman
estimated that 40% are Type B. Mixed A and B patterns
account for about 10% (p. 68). Jenkins (1975) stated that
Types A and B '"represent the extremes of a bipolar continuum
that is probably normally distributed in the U.S." (pp. 18-
19).

Friedman and Rosenman (1974) have also documented the
increased prevalence of coronary heart disease in both
males and females (p. 272). Prior to 1969 little data
existed in regard to personality much less Type A behavior
in females (Finn, Hickey, Mulcahy, & O'Doherty, 1969,

p. 339). A study of Type A behavior and hypertension among
"inner-city" black females showed '"reliability of the A-B
classification for the sample and demonstrated a general
congruence with Type A behaviors reported in previous
(mostly white) samples" (Smyth, Call, Hansell, Sparacino, &

Strodtbeck, 1978, pp. 30-35).
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Jenkins (1975) has stated that "the ratio of Type A
risk to Type B risk of coronary disease is highest amona
younger persons and decreases with age" (p. 19). The
standard cardiac risk factors of cholesterol ancd cicarette
smoking follow this same trend.

Jenkins (1975) has also stated that after age 65 no
published data exist as to the significance of Type A
behavior as a risk factor (p. 19). Friedman and Rosenman
(1974b) note that coronary heart disease rarely occurs
prior to age 70 "regardless of fatty foods eaten, the
cigarettes smoked, or the lack of exercise, unless Type 2
behavior exists" which is associated with the incidence of
coronary heart disease in individuals in their 30s and 40s

(p. ix).

Psychological Characteristics

Psychological manifestations of Pattern A subjects are
extensively documented in the literature. Jenkins (1975)
has emphasized that this overt behavior pattern is best
seen when the Pattern A subject 1is engaged in a challeng-
ing or frustrating activity and may be difficult to assess
in the Pattern A subject who is "bored" or who has
"disengaged himself from interacting with his surroundings"
(p. 11). Friedman and Rosenman (1974a) emphasized

Pattern A "does not 'solely' stem from an individual's
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personality but emerges when challenges or conditions of
the mileu" arise to illicit the behavior (p. 271). Pattern
A cculd "lessen or even disappear" in the absence of such
a "challenge" (p. 271).

Type A individuals exhibit "enhanced personality
traits" such as aggressiveness, ambition, time urgency,
chronic impatience, a strong-work orientation, and often
a preoccupation with deadlines (Friedman & Rosenman, 1974a,
p. 270). They are usually quite competitive and may exhibit
hostility if hampered in their efforts.

Pattern A subjects often become involved 1in stressful
work conditions which "put pressure on them to be produc-
tive" and are "over-burdened with responsibility"
(Mahapatra, 1972, pp. 568-569). They freacuently display
restlessness and impatience as well as "intense dedication
to their jobs (Kenigsberqg, Zyzanski, Jenkins, Wardwell, &
Licciardello, 1974, p. 344).

Friedman and Rosenman (1974b) stated that Type A
persons often "indulge in polyphasic thoucht or perfor-
mance," may be self-centered, feel guilty when relaxing or
doing nothing, often fail to be aware of "interesting or
lovely objects" in their mileu, are preoccupied with
"having" rather than "being" and constantly evaluate them-

selves and others in terms of "numbers" (pp. 83-85).
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Jenkins (1975) described the "values" of Type A
subjects:

1. The Type A subject is conscientious, and
responsible, in an intense, inflexible way.

2. The Type A individual prefers being respected
for what he does, whereas the B usually prefers
to be loved for who he is. This leads to the
Type A having to maintain productivity in order
to maintain his feeling of self-worth.

3. The Type A individual has more obvious cravinas
for recognition and power than the Type B but
may deny this when asked directly.

4. The Type A individual is compulsively attracted to
competition and challenges. He will often compete
against himself when no one else is available, try-
ing to better his own "record" either in quality
or speed. (pp. 11-12)

In regard to "interpersonal'" relations, Jenkins (1975)
has further described the Type A as "self-centered" and a
"poor listener" who may display anger quickly and become
more quickly frustrated, particularly in a work situation,
than Type Bs (p. 13). Jenkins (1975) stated that Type A
subjects often express "overt bravado" and an air of superi-
ority. However, when faced with failure, the Type A may
"reveal the insecurity and feelings of inferiority that lie
beneath the surface" (p. 15). The Type A individual may
be "more sexually aggressive than the Type B, but it is the

chase that he loves most rather than the consumation"

(p. 13).
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Physical and Motor Characteristics

The literature reveals few physical characteristics of
the Type A individual other than those previously docu-
mented in Chapter 1. Type A subjects tend to be short,
stocky males who are often obese, have elevated cholesterol
and triglyceride levels, and freguently demonstrate abnor-
mal glucose tolerance (Netter & Yonkman, 1971, p. 217).
Friedman and Rosenman (1974b) in describing their coronaryv
patients have pointed out that they have rarely seen
coronary artery disease in "a tall (over six feet), very
lean or almost gaunt individual" under age 65 and weighinc
less than 160 pounds (p. 138). They noted that men who are
"better muscled (the anthropologists label such heavily
muscled persons 'mesomorphs')" and who "probably do possess
a heavier bone structure'" appear prone to coronarv heart
disease '"taken as a whole" (p. 139). Specific physioloci-
cal characteristics will be presented later in this
chapter.

A number of motor and speech characteristics have been
documented in Type A subjects. These overt characteris-
tics are strongly relied upon in the interview technique
developed by Friedman and Rosenman (1974b) to determine
Type A behavior. The manner of response of Type A sub-
jects more than the content of their responses is consid-

ered diagnostic.



43

Mahapatra (1972) summarized these motor and speech
characteristics as "forceful, rapid and often unduly explo-
sive emphatic speech, restlessness and sudden gestures of
fist-clenching or taut facial mannerisms" (p. 569). Type A
individuals are often described as hyperalert. They dis-
play "brisk and impatient body movements'" and fist-clenchinc
in ordinary conversation. Type A persons seldom relax
(Friedman & Rosenman, 1974a, p. 271).

Jenkins (1975, p. 15) noted that a Type 2 subject
displays "abrupt movements,'" has a "stroncg hand shake"
and may '"strike a table" with his fist to make a point.
Type As will "motorize" or fidget in a '"rapid, rhythmic,
and repeated" manner which mav include foot tappinac or
knuckle drumming for example (p. 15).

The facial expressions of Type A subjects are closely
monitored during the interview assessment of Type A behav-
ior. Type As are noted to flash '"tense smiles marked by a
lateral pull of the mouth with a tight horizontal lip line"
(Jenkins, 1975, p. 15). Type A subjects often reveal a
"grimace'" that Jenkins (1975) described as "almost a tic"
in extremely developed Type A subjects (p. 15). They may
reveal tense jaw muscles or gritting of teeth while empha-
sizing points (p. 15).

Type A subjects are noted to sigh heavily and to take

frequent deep breaths during conversations in an impatient
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or restless manner. Jenkins (1975) pointed out that this
"sigh characteristic" is easily overlooked and that it was
originally determined from review of taped interviews of
Type A subjects (p. 16).

Clipped and hurried speech patterns have also been
noted in Type A persons. The Type A person emphasizes his
points with volume and certainty; he/she speaks "to the
point" and is impatient with slow conversations. The Type A
will hurry slow speakers along by head nodding and other
gestures (Jenkins, 1975, p. 14).

Jenkins (1975) has stated that determination of Type A
behavior depends on "an intuitive summing of the number of
characteristics possessed and their intensity" (p. 16).
There are extremes of response and moderate modes of
response of Type A subjects. The Type A subject will
probably not possess all the characteristics herein listed.
However, the individual characteristics of the coronary-
prone behavior taken '"as a whole" have been shown "to be

predictive" (p. 16).

Physiological Manifestations of Type A Behavior

Type A behavior according to Friedman and Rosenman
(1974b) is "the major cause of coronary heart disease"
(p. 53). The following description details the physiologi-

cal processes produced by Pattern A behavior as described
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in the book, Type A Behavior and Your Heart (Friedman &

Rosenman, 1974b, pp. 172-179).

Emotions received in the brain via the neocortex and
limbic systems "signal" the hypothalmus which responds by
sending out systemic messages based on the type of emotion
perceived. Anger, for example, results in the stimulation
of the sympathetic nervous system which 1in sturn releases
catecholamines, adrenalin and noradrenalin. In addition,
the hypothalmus signals the pituitary gland, "the master of
all endocrine glands" to release its "exclusively" producec
hormones (i.e., growth hormone) (Friedman & Rosenman, 1974b,
p. 174). The thyroid, adrenals, sex cglands, and pancreas
are in turn signaled and release their hormones.

Friedman and Rosenman (1974b) have stated that Type A
behavior results in a '"chronic excess discharge of these
various hormones" (p. 175). The Type A subject has been
found to discharge more catecholamines and more adrenocor-
ticotropic hormone (ACTH) produced by overstimulation of the
pituitary gland. Adrenocorticotropic hormone (ACTH) stim-
ulates the adrenals which then discharge cortisol, growth
hormone and other hormones (p. 175). Type A subjects also
demonstrate more circulating insulin and abnormal metabo-
lism of fat and sugar (p. 175).

The net result of these changes is that Type 2

subjects exhibit:
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1. An increased blood level of cholesterol and fat

2. A marked lac in ridding their blood of cholesterol

added to it by the food ingested

3. A pre-diabetic state

4. An increased tendency for the clottinao elements

of the blood (the platelets and fibrinoagen) to
precipitate out. (Friedman & Rosenman, 1974b,
p. 175)

The means by which damage to the coronary arteries
occurs from these processes 1s speculative. Friedman and
Rosenman (1974b) have shown that Type A subjects take longer
to rid their blood of dietarv ingested cholesterol. There-
fore, the arteries in Type A subjects are exposed to the
detrimental effects of cholesterol continuously.

Another possibility is that the chronic excess amounts
of catecholamines that are known to increase the "intra-
vascular deposition of clotting elements of the blood" mav
produce enlargement of existing plagues within the artervy
wall (Friedman & Rosenman, 1974b, p. 175).

A third possibility suggested by Friedman and
Rosenman (1974b) is that the excess circulating catechola-
mines of Type A subjects may result in "serious narrowing
of coronary blood vessels and the plagues appended thereto"
(p. 177). The result would diminish blood flow to the
coronary arteries and "would threaten the viability of the
internal areas" of the existing plaques (p. 177).

Fourthly, Friedman and Rosenman (1974b) have postulated

that "because of the hypothalmus-induced overstimulation of
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the sympathetic nervous system'" excess circulating insulin
is present (p. 178). The combined presence of increased
insulin as well as abnormal metabolism of fat and sugar is
known to cause damage to arteries (p. 178).

In summary, Friedman and Rosenman (1974b) have
described four major physiologic changes that are known to
result from Type A behavior. Of these, they postulated
that the chronic excess of circulating catecholamines
probably is most significant (p. 177). The actual means by
which the physiologic alterations actually 'cause" arterial
degeneration is speculative. Four possibilities have been

presented as described by Friedman and Rosenman (1974b).

Methods to Identify Pattern A Behavior

The two major criticisms related to research of
Pattern A behavior have been few prospective studies and
the lack of a valid tool to measure the behavior. Numerous
standard tools have been used to determine psychological
factors related to coronary heart disease such as the
Cattel 16 PF qguestionnaire (Finn, Hickey, Mulcahy, &
O'Doherty, 1969), the Minnesota Multiphasic Personality
Inventory (MMPI) (Ruskin, Stein, Shelsky, Bailey, Jefferson
Braverman, & Zatkin, 1970), and the Thurstone Temperament

Schedule (Brozek, Keys, & Blackburn, 1966).
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In the past, efforts have been made by different
investigators to develop new tools to identify psycholoai-
cal variables associated with coronary heart disease and
to determine Type A behavior (Friedman & Rosenman, 1974b:
Jenkins, 1975). There now exist three standard means for
determining Type A behavior that are generally recocnized
and that have been validated in different populations.

The primary and best means recognized by experts to
determine Type A behavior is the standard interview tech-
nique developed by Friedman and Rosenman (1974b, pp. 80-81).
Overt behavior that includes speech patterns, motor charac-
teristics such as fist clenching and facial expressions as
well as the subjects' responses to specific qguestions are
analyzed. It is generally known that the manner in which
a Type A subject responds is far more significant than his
actual response to the question content of the interview
(Glass, 1977, pp. 25-27, 177-178).

The reliability of the interview technigue has been
determined in several major studies. A complete review of
studies that have shown the reliability of the interview
is provided by Glass (1977, pp. 25-26, 176).

The Jenkins Activity Survey was developed as a paper-
pencil tool to determine Type A behavior and has undergone

numerous revisions since it was developed in the mid-1960s.
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It is currently considered highly reliable as an instrument
to measure Type A behavior and has been shown to closely
correlate with results of the interview technique (Rustin,
Dramaix, Kittel, Degré, Kornitzer, Thilly, & de Racker,
1976). Glass (1977) provided an in-depth review of the
major studies that have documented the reliability of the
Jenkins Activity Survey (pp. 177-178).

A third technigue to measure Type A behavior has been
developed by Bortner. Originally, Bortner devised a per-
formance battery that consisted of a series of coagnitive
and psychomotor tests to determine Pattern A behavior
(Bortner & Rosenman, 1967, pp. 525-533). He later developed
a paper-pencil tocl that consisted of 14 self-rating scales.
The 14 items were composed of two adjectives separated bv
a 1.5 inch line. Subjects rated themselves by markina a
point on the lines. Bortner (1969) found a "significant
correlation between the interview classification and the
self ratings" (p. 89).

In a major Belgian study (Rustin et al., 1976), the
Bortner scale and the Jenkins Activity Survey were compared
with the interview technigque to determine Type A behavior.
The Jenkins Activity Survey and the Bortner Scale were
found to be concurrently predictive of Type A behavior.

The Bortner Scale correlated significantly with the
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interview technique at p<.001. Further, the Bortner Scale
correctly classified 78% of the subjects tested as Type A.
These results are significant for documenting the Bortner
Scale reliable a second time against the interview tech-
nigque, as equivalent to the Jenkins Activity Survey 1in
determining Pattern A, and by replication of results in a
different population.

Significance of Type A Behavior as
a Cardiac Risk Factor

Type A behavior remains a controversial cardiac risk
factor. The major cause of the controversy can be pri-
marily attributed to the lack of valid means to determine
the Pattern until the late 60s and early 70s. Prior to
this time numerous standard measures of personality such as
the MMPI, for example, had been used to isolate certain
characteristics of the coronary personality in a general
manner. The advent of the interview technique provided a
means for Pattern A to be reliably measured. However,
interviewers had to be trained in the techniques and this
meant that wide-scale determination of Pattern A was
limited. The Jenkins Activity Survey and the Bortner Scale
were developed in this general time span and provided
"paper-pencil" means to determine Type A behavior. These

tools have each undergone several revisions and required
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testing in different populations for reliability. The
Jenkins Activity Survey is still in revision and a version
for students has been developed only recently (Glass, 1977,
p. 28). A Children's Activity Survey has also been devel-
oped (Glass, 1977, pp. 154-155). Essentially, the means to
measure Type A behavior have reached a "prime'" only since
the early and probably more accurately, the mid 1970s.

The second major criticism of research related to
Pattern A behavior has been the lack of prospective studies.
The major prospective studies of Type A behavior have
emerged since the mid 1960s and are few in number.

The following presentation will provide a review of
literature which reflects the significance of Type 2
behavior as a risk factor. The review is limited specifi-
cally to Pattern A behavior and does not encompass other
aspects of the coronary prone personality, such as life
dissatisfactions or stress in general.

Friedman and Rosenman (1974b) have stated Type A
behavior is the major cause of coronary heart disease
(p. 53). They also recognized that there are other factors
"known to cause'" coronary heart disease which include
Diabetes Mellitus, hypertension, heredity, hypercholes-
terolemia, and hypothyroidism (pp. 100-107). Of these

factors, they speculated that hypertension may actually be

a result of Type A behavior.
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Mahapatra (1972) has stated that a clear relationcship
between psychological factors and coronary artery disease
has not been established (p. 568). The issue of Pattern A
behavior as a causitive variable in coronary artery disease
or as one of a multiplicity of factors is widely debated.

Friedman and Rosenman (1974a) have contributed most
to the documentation of Type A behavior as a significant
risk factor. 1In a major review article, they summarized
results of the major studies related to Type A behavior.
Review of the major Friedman and Rosenman results are
presented first.

Friedman and Rosenman (1974a) have found Type 2
behavior to be present in "most patients with coronary
heart disease under the age of 60 years" (p. 272). Pattern
A behavior has also been associated with increased inci-
dence of coronary heart disease in both males and females
(p. 272).

The most significant study and the first large scale
prospective study of Pattern A behavior was instituted by
Friedman and Rosenman in 1960-1961. The Western Collabora-
tive Group Study (WCGS) included 3500 males, aged 39 to 59
years at intake. '"Medical, and socioeconomic histories;
dietary, drinking and smoking habits; blood pressure; serum

cholesterol; triglycerides and lipoproteins; blood clotting



53
studies; anthropometric measurements" and behavior pattern
were obtained (Friedman & Rosenman, 1974a, p. 272). At 8.5
years of follow-up, initially assessed Type A subjects were
found to be more than twice as prone to the development of
coronary heart disease than the Type B subjects (Friedman &
Rosenman, 1974a, p. 272; Rosenman, Brand, Sholtz, &
Friedman, 1976, pp. 903-909). Even more significant, Type 2
subjects were found to be "five times more prone to have a
second myocardial infarct" than the Type B subjects
(Friedman & Rosenman, 1974a, p. 272).

Further, it was found that:

While the presence of Type A Behavior Pattern in men

with other risk factors (e.g., hypertension, hyper-

cholesterolemia, positive family history) further
increased the incidence of coronary heart disease,
nevertheless, Pattern A alone and independently
appeared to exert a strong pathogenic force.

(Friedman & Rosenman, 1974a, p. 272)

From 1960 to 1967, 80 subjects enrolled in the Western
Collaborative Group Study died. Of these, 25 died of
coronary heart disease. Friedman and Rosenman (1%74a)
were able to study 51 of these 80 subjects. They found
that of the 25 coronary heart disease deaths, 88% of the
subjects were known to be Type A. Overall, six times more
Type A subjects had died of coronary heart disease than

Type B subjects. They also found that coronary athero-

slcerosis was almost twice greater in Type A than in
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Type B subjects, whether the Type A subjects had died of
a heart attack, or by accident or other illness (p. 272).

From a physiological standpoint, Friedman and
Rosenman (1974b) have also documented changes in blood
clotting times and increased cholesterol levels in a groun
of 42 accountants faced with "occupational deadlines"

(p. 59). In other studies, they have found that Type A
subjects, male and female, demonstrate higher serum choles-
terol levels than Type Bs, and that Type As "have not only
a significantly greater fasting but also a higher post-
prandial serum triglyceride" level than Type B subjects
(Friedman & Rosenman, 1974a, p. 273). Serum cholesterol
levels have also been shown to "vary directly with the
intensity" of Type A behavior (Friedman & Rosenman, 1974b,
p. 59).

Other investigators have also documented Type A
behavior as a significant risk factor. Catecholamine and
platelet aggregation in coronary prone men have been
studied by Simpson, Olewine, Jenkins, Ramsey, Zyzanski,
Thomas, and Hanes (1974). They concluded that Type B
subjects "who are easy-going with regard to time and flexi-
ble in their personal reactions are notably less likely to
have blood platelets easily stimulated to the kind of
release reactions that result in irreversible clumping of

platelets" (p. 485).
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Lower levels of growth hormone concentrations were
found in Type A than in Type B subjects. The significance
of this finding is inconclusive, as the difference found
was not apparently "fixed" (Friedman, Byers, Rosenman, &
Neuman, 1971, p. 929). Plasma growth hormone is probably
related to the maintenance of normal cholesterol concen-
trations and this finding of lower growth hormone concen-
trations in Type A subjects is interesting since they are
often hypercholesterolemic also.

Adsett et al. (1974) studied 130 subjects, 65 of which
were known to have had a '"well documented infarction," and
65 control subjects over a 10 year period. The purpose of
this prospective study was to make predictions of the like-
lihood of myocardial infarction or sudden death based on
results of the Sisyphus pattern, extreme Type A behavior,
and depression. Results of this study showed a close
correlation between the Sisyphus pattern and Pattern A.

In addition, "both were found to be predictive of a poor
prognosis in these myocardial infarction subjects”
(pp. 187-191).

Jenkins, Zyzanski, Rosenman, and Cleveland (1971)
studied 3000 subjects involved in the Western Collabora-
tive Group Study. Groups of subjects with recent and dis-

tant myocardial infarctions, subjects with recurrent



56

myocardial infarction, and a group of subjects with fata
coronary heart disease were studied using scores obtained
from the Jenkins Activity Survey. A major purpose of the
study was to test the hypothesis that subjects tested
closer to the initial myocardial infarction would "manifest
enhanced Type A characteristics" (p. 609). They found that
subjects with recent and those with distant myocardial
infarctions, "one studied retrospectively and one studied
prospectively," both scored highly on the Jenkins Activity
Survey (p. 611). Subjects who had "two CHD incidents"
scored higher than those with a single event. They also
found the Jenkins Activity Survey reliable in discrimina-
tion of '"recent cases" but found it could not be '"relied
upon to predict individual cases or even to discriminate
between small groups of cases and non-cases, particularly
if a CHD episode is more than 5 yr in the past" (p. 611).

Kenigsberg, Zyzanski, Jenkins, Wardwell, and
Licciardello (1974) studied a group of male and female
patients hospitalized with myocardial infarction alono
with a group of control subjects. Results of the study
showed that coronary heart disease patients, both male and
female, scored higher on the Jenkins Activity Survey used
in this study to determine Type A behavior than did the

control subjects (p. 345).
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Efforts to Modify Type A Behavior

The lack of prospective studies and complete
definition of Type A behavior as well as controversy over
its significance as a cardiac risk factor have resulted in
few attempts to modify the behavior. Most efforts have
been directed toward refining valid tools for measurement
of the behavior and clinical and field research to further
clarify the Pattern.

Friedman and Rosenman (1974b) devoted a chapter of
their book to guidelines for modifying Pattern A behavior
designed for the lay-person (pp. 180-205). The American
Heart Association does not specifically mention coronary-

prone behavior, but lists stress as a risk factor which

"may contribute to cardiovascular disease" (Heart Facts,
1979, p. 16). Specific means to alter stress are not
identified.

To date, few specific programs to deal with Pattern A
behavior exist. Cardiac rehabilitation programs that
include psychological support generally promote modifica-
tion of stress as a risk factor. A few studies have begun
utilizing group therapy that primarily involves behavior
modification techniques to alter Pattern A. Rahe, O'Neil,
Hagan, and Ranson (1975) utilized "brief group therapy" in

a study that involved 60 postmyocardial infarction subjects

and found fewer cardiac complications in these subjects.
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This study did not include modification of Type A behavior
but dealt with educational and emotional support of the
subjects.

Other methods that are now being considered or studied
to modify Pattern A behavior include relaxation and biofeed-
back techniques (Patel, 1976). These techniques have been
widely used to "manage stress" by numerous investigators
(Benson, Marzotta, & Rosner, 1974, pp. 293-301; Kehoe, 1974,
pp. 247-262; Shapiro, Schwartz, & Benson, 1974, pp. 279-292).
Pharmacologic means to modify Type A behavior have also
been suggested that have included primarily the use of
psychotropic drugs (Sigg, 1974, pp. 263-276). This approach
has met with poor response. Fuller and Eliot (1974, pp.
311-323) have described the use of exercise to modify
Stress. The literature does not reflect specific modifica-
tion of Type A behavior using exercilse.

The literature primarily deals with means to modify
stress and not Pattern A behavior per se. Glass (1977) has
noted that "in the long run" Pattern A is "probably maladap-
tive and entails considerable risk to health" (p. 173).
Research is needed to specifically determine appropriate

and safe means to modify Pattern A behavior.
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Major Selected Cardiac Risk Factors

The major selected cardiac risk factors include ace,
sex, familial history of premature coronary heart disease,
hypertension, elevated serum cholesterol and/or tricly-
cerides, cigarette smoking, glucose intolerance, obesity,
and lack of exercise/sedentary living. The following sun-
mary defines the singular significance of each risk factor.
However, it is well known that the number of risk factors
and the severity of each places an individual at areater

risk (Heart Facts, 1979, p. 15). 1In fact, the combination

of certain of these risks is often more than simply addi-
tive.

For example, cigarette smoking is associlated with a
three to five fold increase in relative coronary risk
and a cholesterol level above 275 mg/dl with a three
to fivefold greater risk than a cholesterol level

less than 225 mg/dl. When these two risk factors are
present in the same individual the coronary risk
becomes fourteen to sixteen times (instead of six to
nine times) greater than an individual free from these
two factors. (DiGirolamo & Schlant, 1974, p. 2992)

Results of the Framingham and other major
epidemiological studies have shown the '"synergistic" effect

of these major factors. The Coronary Risk Handbook prepared

by the American Heart Association, based on the Framincham
Study data, provides tables for predicting the risk of
singular and combinations of factors based on age and sex

(American Heart Association, 1973).
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The National Cooperative Pcooling Project sponsored by
the American Heart Association combined data of eight long
term prospective studies of white males (Stamler, 1971).
These subjects were free of coronary heart disease at the
beginning of the study. Over a 10 year period, cholesterol,
diastolic blood pressure and cigarette smoking were studied
in regard to development of coronary heart disease and CED
mortality. Results showed that the presence of a single
risk factor contributed to a 2.4 or 140% probability of
subjects having a major coronary event within 10 years.

The risk of death in that same period with a single risk
factor was double. 1In the presence of two risk factors, a
"four fold" risk for a major coronary event was found and
a "threefold" risk for death. Subjects with all three
risk factors were found to have an "eightfold" risk of
development of a major coronary event and a '"fivefold"
risk for death (Stamler, 1971, pp. 44-53).

Dolder and Oliver (1975) studied 240 survivors of
myocardial infarction aged 40 years or less 1n nine
countries. Risk factors varies in developed as opposed to
underdeveloped countries. 1In the seven developed coun-
tries studied, including a center in Los Angeles, "a high
prevalence of risk factors, particularly hyperlipidemia and

cigarette smoking" were found (p. 493).
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The individual significance of the nine selected major
cardiac risk factors are presented in terms of their signif-
icance. The purpose of this literature review 1s to sum-

marize the generally accepted criteria of theilir importance.

Age
Atherosclerosis progresses with age. As previously
documented, heart attack death rates increase with age

(Metropolitan Life Insurance Co., 1979, p. 3). BHeart Facts

Reference Sheet (1979) published by the American Heart

Association stated that almost one-fourth of all heart
attack deaths occur before age 65. Age 1s a '"non-modifiable”
risk factor, according to DiGirolamo & Schlant (1974,

p. 990). The extensiveness of atherosclerosis in regard

to age is significantly related to the presence and number

of other cardiac risk factors.

Sex
Men demonstrate more coronary heart disease than do

women of child-bearing age (DiGirolamo & Schlant, 1974,

p. 990). Hormonal changes in women after menopause produce

significant increases in the incidence of coronary heart

disease in women, '"but never reaches that of men" (Heart

Facts, 1979, p. 15). DiGirolamo and Schlant (1974)

stated that the differences between sexes appears to be

more marked in the white than the Negro population.
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Of the many reasons presented for a sex difference
in susceptibility to atherosclerosis, the protective
effect of estrogen, the differences in blood lipids
and hematocrit, the reduced risk of cigarette smok-
ing, and a more sheltered mode of life have been
proposed. There is no proof, however, for any of
these, except for a modest effect of estrocen on the
B- and o- lipoproteins. (DiGirolamo & Schlant,
1974, p. 990)

Family History of Premature Coronary Heart Disease

Sokolow and McIlroy (1977) stated that a positive
family history may include genetic tendencies toward hyper-
tension, hyperlipidemia, diabetes and also environmental
and life style variables (p. 124). The importance of a
positive family history is probably underestimated as
genetic research in this regard is still in 1its infancy.

There is no evidence that atherosclerosis or

resultant coronary artery disease 1is hereditary althouch

a "tendency" towards such can be inherited (Heart Facts,
1979, p. 15). Certain families frequently demonstrate a
predisposition or a '"tendency" to increased susceptibility
to coronary heart disease. DiGirolamo and Schlant (1974)
stated that "even though a familial tendency may be influ-
enced by genetic transmission," the effects of other risk
factors and environmental and socioeconomic influences
related to a genetic tendency are unknown as well as the
mechanism of transmission and if such a tendency is

modifiable (p. 990).
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Individuals whose parents or siblings are affected by
heart disease prior to age 50 are at greater risk them-
selves to "develop coronary atherosclerosis at a youncer
age" (DiGirolamo & Schlant, 1974, p. 990). For some
individuals the risk may be as high as five to one
(Fredrickson & Levy, 1972). Slack (1969) has found that
the coronary death rate is three times normal in males
below 55 years who had a "first-degree" male relative who
died of coronary heart disease before age 55 (p. 1380).
Similarly, the risk is five times normal in women below
age 65 who had a first-degree male relative who died of

coronary heart disease before age 55 (Slack, 1969, p. 1380).

Hypertension

The most universally accepted cardiac risk factor 1is

hypertension. Heart Facts (1979) indicated that one 1in

four adults demonstrates elevated blood pressure and that
hypertension has been documented in children as young as
four years (p. 2). More than 34,290,000 adults are known

to have hypertension in the United States (Heart Facts,

1979, p. 24). Resultant strokes accounted for 181,934
deaths in 1977 and the Heart Association estimates that

1,820,000 Americans "are afflicted" by stroke (Heart Facts,

1979, p. 10).
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Hypertension 1is generally defined as pressures in
excess of 150/90 mm Hg (Orgain & Gunnels, 1974, p. 1229).
Some increases in blood pressure are expected with age.
However, Orgain and Gunnels stated that regardless of
age or sex, there is almost general agreement that
diastolic blood pressures above 100 mm Hg are
abnormal.

Hypertension has been vigorously attacked as a cardiac
risk factor by all-out efforts of the American Heart Asso-
ciation that have included massive public education and
Screening programs. Statistics indicate a significant
decline has occurred in the incidence of hypertension as

well as stroke and coronary heart disease (Heart Facts,

1979, p. 14). However, hypertension ranks second in
incidence only to coronary heart disease and according to
the American Heart Association, occurs in one of every
four adults (p. 24).

Eknoyan and Jackson (1978) summarized the results of
a Department of Health, Education, and Welfare study in
1962 that shows the 10 year mortality rates at different
blood pressures. The authors report that the following
numbers "have not changed much" since 1962:

When the diastolic blood pressure is 85 to 94 mm Hg,

the mortality rate is 60 percent higher than that for

subjects who have diastolic pressures of less than
85 mm Hg. When the diastolic pressure ranges from
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95 to 104 mm Hg, the mortality rate is 60 percent
higher than the rate of those people with diastolic
pressures of 85 mm Hg or less. The major impact
occurs when the diastolic pressure is over 105 mm Hg,
at which level the mortality rate is three times
normal. (Eknoyan & Jackson, 1978, p. 138)
Hypertension is twice as prevalent in blacks than in
whites and tends to be "twice" as severe 1n blacks (Eknoyan
& Jackson, 1978, p. 138). The cause of this variation 1s
not clear (Tuttle, 1974, p. 1162). In general, males are
affected more, possibly due to their higher rates of
coronary artery disease (Sokolow & McIlroy, 1977). Mor-
tality rates are higher among younger hypertensives
(Sokolow & McIlroy, 1977). Overall, the mortality rates

for hypertension are "several times normal" (DiCirolamo &

Schlant, 1974, p. 991).

Elevated Cholesterol/Triglycerides

Cholesterol and triglycerides are present in humans
via dietary intake and biosynthesis (Lipids, 1973, p. 3).
The plasma lipids which consist mainly of "cholesterol,
triglyceride, phospholipid, and free fatty acids" are
insoluble in water and are carried via lipoprotein mole-
cules of which there are four major classes (DiGirolamo &
Schlant, 1974, pp. 993-994). Of the lipids, cholesterol
has generally received more attention simply because more

is known about it to date (Netter & Yonkman, 1971, p. 217).
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Elevation of cholesterol is generally considered when
in excess of 220 mg/100 ml and triglycerides when in excess
of 140 mg/100 ml (DiGirolamo & Schlant, 1974, p. 991). The
Fredrickson-Lees method classifies five major types and

sub-types of hyperlipoproteinemias (DiGirolamo & Schlant,

1

1974, pp. 990-991, 993-996;: Fredrickson & Lees, 1969,

(

pp. 321-327). This widely used method provides norms for
specific age ranges as well as description of the compon-
ent combinations of the hyperlipoproteinemias. Most hyper-
lipoproteinemias are "acquired' whereas some are considered
truly genetic in origin (Hurst & Logue, 1974, p. 1052).
High fat consumption may increase cholesterol and
triglyceride levels. In fact, premature coronary heart
disease is more prevalent in the more affluent countries
where diets are high in fat content (Stamler, 1972, p. 65).

The American Heart Association (Heart Facts, 1979) reports

that "a man with a cholesterol of 250 or more has about
three times the risk of heart attack and strcke of a man
with a cholesterol of 194" (p. 24). Tibblin, Wilhelmsen,
and Werko (1975) in a study of risk factors in a Swedish
population noted that cholesterol was a significant risk
factor in the development of ischemic heart disease, and
they also found that an elevated cholesterol was even

"more strongly associated with fatal ischemic heart disease"

(p. 521).
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Cigarette Smoking

Persons who smoke have twice the risk of non-smokers

for heart attack (Heart Facts, 1979). DiGirolamo & Schlant

(1974) noted that the risk of developing "CAHD or the risk
of death from CAHD is two to six times higher in smokers
than nonsmokers, and the risk appears to be proportionate
to the number of cigarettes smoked per day" (p. 991).
Persons who smoke 20 or more cigarettes per day are at
three times greater risk than non-smokers, cigar or pipe
smokers to have a myocardial infarction (Doyle, 1974,

p. 1566). "The likelihood of corcnary heart disease
developing is doubled when smoking is associated with any
other risk factor" (Lough, 1975, p. 917). Sudden death,

a significant risk to smokers, occurs five times more fre-
quently in persons who smoke greater than 20 cigarettes per
day (considered heavy smokers) than non-smokers (Sokolow &
McIlroy, 1977, p. 124).

International data summaries according to Stamler
(1972) indicated correlations of coronary heart disease are
higher in women than in men in the populations studied
(p. 8l). Recent data regarding cigarette smoking showed
that teenage smoking is significant because teenagers begin
smoking at an early age, usually about 12 years, and they
smoke more (McIntosh, Entman, Evans, Martin & Jackson,

1978, p. 145).
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The 1973 Surgeon General's Report best summarized
the risks and effects of smoking as follows:

Cigarette smoking acts independently of and
synergestically with the other CHD risk factors to
greatly increase the risk of developing coronary heart
disease. The risk of developing CHD for pipe and
cigar smokers is much less than it is for non-smokers.

Autopsy studiecs have demonstrated that aortic
and coronary athersclerosis are more common and severe,
and myocardial arteriole wall thickness is greater, 1in
cigarette smokers than in non-smokers.

Experimental studies in humans and animals suggest
that cigarette smoking may contribute to the develop-
ment of CHD through the action of several independent
or complimentary mechanisms: The formation of sicnifi-
cant levels of carboxyhemoglobin, the release of
catecholamines, inadeqguate myocardial oxygenation which
may contribute to acute thrombus formation. There 1s
evidence that cigarette smoking may accelerate the
pathophysiological changes of pre-existing coronary
heart disease and therefore contribute to sudden death
from CHD. (Surgeon General's Report, 1973, p. vii)

Doyle (1974) stated that in addition to catecholamine
release, free fatty acids are mobilized with cigarette
smoking and platelet adhesiveness is enhanced (p. 1564).
Animal experiments have produced rises in blood glucose
after injection of nicotine. This finding however is not
concrete as yet in human research (Doyle, 1974, p. 1564).
McIntosh et al. (1978) noted that the effects of the
synthetic material added to cigarettes since the early 70s
is totally unknown in regard to cardiovascular disease or
cancer.

The literature varies as to the effects upon risk by

those who quit smoking. Generally, cessation of smoking
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results in decreased risk (Doyle, 1974, p. 1565; Surgeon

General's Report, 1973).

Glucose Intolerance (Diabetes Mellitus)

The American Heart Association identified Diabetes
Mellitus as a major cardiac risk factor. Diabetes or a
family tendency towards diabetes places an individual at

increased risk for heart attack and other cerebral and

peripheral vascular diseases (Heart Facts, 1979, p. 15).
The singular significance of diabetes is difficult to
assess since diabetics frequently demonstrate obesity,
hypertension and hyperlipidemia.

Persons with diabetes generally present with more
extensive coronary disease and at an earlier age than non-
diabetics (Epstein, 1967, p. 609; Netter & Yonkman, 1971,
p. 217). Nondiabetic females are less susceptible to
coronary disease than nondiabetic males. Diabetic females,

however, lose this advantage (Arteriosclerosis, 1971, p. 1).

Interestingly, an increased incidence of "abnormal glucose

tolerance and elevated blood sugar levels'" have been noted

in patients with coronary heart disease (Arteriosclerosis,

1971, p. 13).

Obesity

Obesity according to Hurst and Logue (1974) "does not

contribute directly to atherosclerosis" (p. 1055). Obese
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persons are prone to the development of Diabetes Mellitus,
hypertension and hyperlipemia. Gotto, Nichols, Scott,
Foreyt, and Jackson (1978) found that obesity has a direct
effect upon hyperlipemia and hypertension and "may also be
related to diabetes mellitus, exercise, stress, personality
type and cigarette smoking" (p. 132).

Obesity is defined as weight 10% above the standard
for persons of the same age, sex and race according to
Hurst and Logue (1974, pp. 1055-1056). Numerous large
scale studies by insurance companies have established norms
for weight as well as the degree of risk for obesity. The
Metropolitan Life Insurance Company's (1969) Table of
Desirable Weights is generally accepted and appears in the

Coronary Risk Handbook published by the American Heart

Association (1973) for determination of obesity as a risk

factor (pp. 32-33).

Lack of Exercise/Sedentary Living

Heart Facts (1979) stated that persons who lead

sedentary life styles are at greater risk of heart attack
than persons who regularly exercise (p. 16). Sedentary
life styles contribute to other negative effects such as
"chronic caloric imbalance and obesity--20% among teenagers
and 50% among middle-aged adults in the United States"

(Stamler, 1972, p. 67).
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Proponents of exercise speculate that regular exercicse
promotes collateral circulation and improved myocardial
oxygenation (Netter & Yonkman, 1971, p. 217). Alexander,
Fred, Wright, Turell, Jackson, and Jackson (1978) stated
that regular exercise

improves cardiac function, lowers blood pressure,

reduces fasting and postprandial hyperlipidemia,

decreases blood glucose values, increases fibrinoly-

tic activity, retards platelet aggregation, and

results in weight loss if caloric intake remains con-

stant. (p. 141)

There is no specific evidence that exercise '"prevents
or delays' coronary heart disease (Alexander et al., 1978,
p. 141). Many studies regarding exercise to date have been
criticized because of lack of control of other risk factors
and generalizations made from study populations for dis-
similar populations (Alexander et al., 1978, p. 142).
Cooper (1972), who is a noted leader in aerobic exercise
research, has stated that "most" studies relating exercise
and heart disease have been retrospective and that efforts
to '"quantify" the effects of exercise are only recently
possible (pp. 61-63).

Exercise is a controversial risk factor as are
several of the other factors. Although the merits of

exercise are debated, it is generally agreed that a seden-

tary life style produces negative cardiac effects.
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Summary

The latest facts related to the decreased incidence
of coronary heart disease have been presented. An in-depth
review of the literature related to Type A behavior has
been presented in terms of a historical review, definition,
discussion of etiology as well as incidence and prevalence.
Psychological, physiological, physical and motor character-
istics common to Type A persons have been described.
Methods to identify Type A behavior as well as its signifi-
cance as a cardiac risk factor have been reviewed. The
selected major cardiac risk factors have been presented in

terms of their significance as risk factors.



CHAPTER 3
PROCEDURE FOR COLLECTION AND TREATMENT OF DATA

Chapter 3 provides discussion of the standard
components used for collection and treatment of data which
include the research design, the study setting, the popu-
lation, sample, and methods used to protect human subjects
The Cardiac Risk Factor Assessment Tool (CRAT) and the
Bortner Self-Rating Scale to determine Type A behavior are
presented and documentation of appropriate validity and
reliability is discussed. Sequential steps used to collect
the data and problems encountered therein are covered as
well as the statistical approaches appropriate to the
treatment of data.

This study was nonexperimental in nature (Polit &
Hungler, 1978, pp. 179-182) and was descriptive correla-
tional in design (Polit & Hungler, 1978, pp. 185-186). The
study was designed to determine the association between

Type A behavior and the standard cardiac risk factors.

Setting

Permission was obtained from three private general
hospitals in the southwestern United States in a city of
approximately 844,000 people. The bed capacity of the

73



74
hospitals utilized averages from 300 to 450. These

hospitals all have facilities to care for cardiac patients.

Population and Sample

Thirteen convenience selected postmyocardial infarction
subjects were studied. The sample contained patients over
18 years of age of both sexes who were at least & days
postmyocardial infarction. Patients with known psycholoci-
cal disturbances diagnosed by a physician were excluded
from the study. Further, patients were not studied if they
were: (a) not fully alert and cooperative, (b) experienc-
ing any pain or distress, (c) being monitored, (d) requir-
ing oxygen, an IV or any other prophylactic or supportive

device, or (e) if they were not ambulatory.

Protection of Human Subjects

The study was approved by the Texas Woman's University
Human Research Review Committee and the Texas Woman's
University Graduate School (Appendix D). Permission was
obtained from the three participating agencies and car-
diologists or primary internistsas appropriate (Appendix D).
In addition, the investigator obtained permission from the
participants' primary internists in cases where the car-
diologists were serving as consultants and not the primary

physicians of the participants. Participants were given an
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oral description of the study and completed the written
consent form prior to participation (Appendix B).

All participants were asked to sign this consent form
which included explanation of their rights. Participants
were given a brief explanation of the study along with
instructions. The investigator was available to answer
any questions. Participants were informed that they were
free to withdraw from the study at any time and that their
participation was voluntary.

The anonymity of participants was explained.

Anonymity was assured in that the participants' (patients,
cardiologists or, where applicable, primary internists, and
hospitals) names were in no way used. Permission forms were
kept in a locked file. Code numbers were used to label the
forms 1 through 50, and letters 2, B, and C were used to
replace the names of the hospitals used. This was done
only to allow the investigator to correlate the various
parts of the tool and to assure anonymity of the hospitals

participating in the study.

Instruments

Two instruments were used: The Bortner Self-Rating
Scale, a standardized instrument, and the Cardiac Risk
Factor Assessment Tool (CRAT), designed by the researcher.

The CRAT consists of the Investigator's Check List,
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Part A which is completed by the subjects' cardioligists,

and Part B that is completed by the subjects themselves.

The Bortner Self-Rating Scale

A self-rating scale developed by Bortner was used to
determine the Type A coronary-prone behavior pattern
(Appendix A). The Bortner Scale used in this study is
believed to be the last revision completed by Bortner.
Correspondence (included in Appendix A, March 18, 1976,
July 1, 1976, and July 12, 1976) indicated a conversion of
the previously used linear scale used in the 1969 study to
the current 0-9 point numerical scale. Methods to score
the scale are also provided in this correspondence.

The Bortner Scale is considered highly significant in
terms of validity and reliability as a paper-pencil tool,
and has been tested against the interview technique which
is considered the optimal means for determining Type A
behavior (Bortner, 1969; Appendix A, Bortner correspondence,
July 12, 1976; Rustin, Dramaix, Kittel, Degré, Kornitzer,
Thilly, & de Backer, 1976). 1In Bortner's study a signifi-
cant correlation between the interview classification and
the Bortner Self-Rating Scale was demonstrated with
r = 0.53, significant at p<.0l1 (Bortner, 1969). The inter-
view technique, however, is highly impractical for large

scale clinical use.
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A 1976 Belgian study evaluated the Jenkins Activity
Survey (JAS) and the Bortner Scale in relation to the
interview technique for classifying Type A behavior. The
results showed that both the JAS and the Bortner Scale
were concurrently predictable of Type A behavior. The
Bortner Scale correlated significantly with the interview
technique at p<.001 and was found to correctly classify 78%
of the subjects tested as Type A behavior (Rustin et al.,
1976). The results of the Belgian study are highly sig-
nificant (p<.00l1) for validating the Bortner Scale a second
time against the interview technique and in a different
populus.

Jenkins developed and has been refining for several
years the Jenkins Activity Survey (JAS). The JAS consists
of an interview-questionnaire format and is considered the
most promising tool available to measure Type A behavior.
The JAS, however, is still in a developmental phase of
revision (Appendix A). Jenkins recommended the use of the
Bortner Scale for the current research (Appendix A,
Jenkins correspondence, October 30, 1975).

Participant instructions for use of the Bortner Scale
were simplified by the investigator from those provided in
the latest scale developed by Bortner. This was necessary

for clarity and because the latest form provided by Bortner
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included other data not relevant in this study (Appendix A).
The Bortner Scale items as designated by Bortner were not
altered (Appendix A).
Scoring the Bortner Scale was done according to
directions provided by Bortner (Appendix A). The higher
scores indicate more Type A behavior on the 0 to 9 point

self-rating scale developed by Bortner.

Cardiac Risk Factor Assessment Tool (CRAT)

In addition to the Bortner Scale to measure the Type A
behavior pattern, the Cardiac Risk Factor Assessment Tool
(CRAT) was developed to determine the standard cardiac risk
factors as well as the basic demographic data of the post-
myocardial infarction patients. The primary goal of the
investigator in designing the CRAT was to develop a tool to
determine the standard cardiac risk factors which include:
(a) age, (b) sex, (c) familial history of premature coronary
heart disease, (d) hypertension, (e) elevated serum
cholesterol and/or triglycerides, (f) cigarette smoking,

(g) glucose intolerance (diabetes), (h) obesity, and

(i) lack of exercise/sedentary living. In addition, the
tool was structured to determine basic demographic data
which includes items such as race, occupation, and marital

status.
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The CRAT consists of the Investicator's Check List
used tc maintain uniformity in data collection, an intro-
ductory page of instructions, Part A completed by the par-
ticipant's cardiologist or, when applicable, the primary
internist, and Part B completed by the participant
(Appendix B, CRAT: Part B). Part A of the CRAT has the
subjects' cardiologists rate their patients in terms of
past and/or present history of hypertension, elevated
cholesterol or elevated triglyceride levels. The cardiol-
Ogists were also asked to specify how many myocardial
infarctions, including the patient's current one, had the
participant experienced. This information was included to
obtain a better description of the sample and to benefit
possible future replication of this study.

Cholesterol and triglyceride determinations are often
controversial. Therefore, the cardiologists or primary
internists, as appropriate, were of great assistance in
this research by making available their expert judgment in
regard to lipids as risk factors in their patients as they
were familiar with their patients historically and at the
time of the study.

The second part of the CRAT, Part B, was rated
entirely by the participants. These questions were designed
to cover the standard cardiac risk factors and also basic

demographic data.
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Collection of Data

Permission was obtained from the three private general
hospitals and from the cardiologists or, where applicable,
the primary internists to contact their postmyocardial
infarction patients. The cardiologists were asked to par-
ticipate in the research by completing several ratings of
their patients in regard to the cardiac risk factors.
Permission was obtained from those patients who agreed to
participate in the study prior to administration of the
questionnaire.

Participating cardiologists or primary internists were
given uniform information and instruction in regard to
completion of the Cardiac Risk Factor Assessment Tool
(CRAT, see Appendix B). The investigator asked that the
participating cardiologists or primary internists abide by
the following plan:

1. The investigator placed a copy of Part A of the
CRAT in the charts of possible subjects of the participat-
ing cardiologists or primary internists. They were asked
to sign Part A of the CRAT to signify to the investigator
approval to approach the patient to participate in the
study and to document the information as wvalid. If the
possible subject did not meet the criteria, the cardiolo-

gists or primary internists as appropriate did not complete
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this form. Completed forms were placed at the front of the
patients' charts for the investigator to collect.

2. The cardiologists or primary internists, where
applicable, were asked not to offer information regardinc
the research to participants other than to explain that the
study was to determine factors which may or may not con-
tribute to heart disease if the topic arose.

The questionnaires were administered on a one-to-one
basis by the investigator. No time limit was placed on
participants to complete the questionnaire, and the averace
completion time was 10 to 20 minutes.

The Investigator Criteria Check List, a research aid
developed by the investigator, was utilized to maintain
uniformity in the process of data collection (Appendix B).
After completing the Investigator's Check List, the inves-
tigator then entered each patient's room in a white lab coat
and introduced herself as a Texas Woman's University grad-
uate nursing student. Each patient was asked to participate
for the purpose of furthering the knowledge about heart
disease. It was explained that the guestionnaire consists
of items which may or may not contribute to heart disease.
The anonymity of each patient was assured and explained
according to information listed in the Participant Written

Permission Form (Appendix B). Those subjects who agreed
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to participate in the research were asked to read, complete,
and sign this form. The written permission forms were
collected by the investigator before the participants were
given the guestionnaire. A pen, the questionnaire consist-
ing of Part B of the CRAT and the Bortner Scale (Appendix B)
were given to the participants. A comfortable setting was
provided. The participants were asked to read the i1nstruc-
tions provided and to complete the questionnaire to the
best of their knowledge. During the administration of the
questionnaire, clarification of instructions or the gues-
tionnaire was provided as necessary.

Completed questionnaires were then collected and
checked to be sure that no names were on the forms. The
body frame of each subject was then noted (i.e., small,
medium, large) on each questionnaire. The weichts recorded
by the subjects on Part B of the CRAT were compared with
the estimated frame size to the Metropolitan Life Insur-
ance Company's Tables of Desired Weights (1969, p. 12) to
determine normal weights and obesity.

All data were coded, placed on a computer sheet, and
then analyzed via computer as appropriate. The cardiolo-
gists and hospitals were informed when the study had

ceased.
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Treatment of Data

The extent that selected standard cardiac risk factors
and Type A coronary prone behavior were present in post-
myocardial infarction patients was determined by data anal-
ysis. The data were analyzed utilizing statistical
measures including frequency counts, modes, medians, means,
standard deviations, percentages, and cross-classification
tables as appropriate in graphic and tabular forms. The
association between selected standard cardiac risk factors
of age (hypothesis 1), obesity (hypothesis 8) (considered
interval/ratio data), and Type A coronary prone behavior
pattern in postmyocardial infarction patients was analyzed
using the Kendall Tau statistic. The Kendall Tau was used
in lieu of the Pearson Product Moment Statistic because of
the small sample size and the skewed distribution which
dictated the use of this nonparametric technique.

Association between the coronary prone behavior and
the remaining risk factors was analyzed using the Fisher
Exact test and the Phi Coefficient (Nie, Hull, Jenkins,
Steinbrenner, & Bent, 1975, p. 224). These later risk
factors--sex (hypothesis 2), familial history of premature
coronary heart disease (hypothesis 3), hypertension
(hypothesis 4), elevated serum cholesterol and/or trigly-

cerides (hypothesis 5), cigarette smoking (hypothesis 6),
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glucose intolerance (Diabetes Mellitus) (hypothesis 7), and
lack of exercise/sedentary living (hypothesis 9)--are
considered nominal data and were correlated with Bortner
Scale scores by categorizing the Bortner scores as high or
low. Since the frequencies were placed in a 2 x 2 contin-
gency table (Bortner Scores--High and Low--and present or
absent risk factors), and since the smallest expected
frequency was less than 5, the Fisher Exact test was the
appropriate substitute for the Chi Square test. When the
sample size is less than 20, as in the case of this sample
population, the Fisher Exact test should always be used in
lieu of the Chi Sguare test. The Phi Coefficient was com-
puted from the results obtained via the 2 x 2 contingency
table.

Since all items on the Bortner Scale were not
applicable, the Bortner Scale was analyzed as follows.
Ratings were summed and divided by the number of items
applicable to each subject in order to get an average
rating. The average rating was then classified as high or
low. Higher scores indicated by Bortner represent more
Type A behavior. The average ratings were routinely rounded
to the next highest number. High scores ;ere rated as 5
to 9 and low as 0 to 4. The determination of which cardiac

risk factor or set of factors most highly associated with
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the Type A coronary prone behavior pattern in postmyocardial
infarction patients using stepwise regression was not com-
pleted since the sample size was too small and the assump-
tion of a normal distribution was violated. Null hypothe-

ses were tested at p<.05.



CHAPTER 4

ANALYSIS OF DATA

Chapter 4 provides a quantitative description of the
postmyocardial infarction subjects studied. The first two
purposes of this study were to determine the extent that the
selected standard cardiac risk factors and Type A coronary-
prone behavior were present in postmyocardial infarction
patients. A third purpose was to determine the association
between selected standard cardiac risk factors and Type A
behavior in the postmyocardial infarction subjects. The
fourth research purpose was to determine which selected
standard cardiac risk factors or set of factors best predicted

the Type A coronary prone behavior pattern.

Description of Sample

Data obtained from this study of 13 postmyocardial
infarction patients were subjected to statistical analysis.
This section presents the descriptive analysis of these
findings. Medians in place of means are reported when the
distributions are skewed. The tables, A through JJ, shown
in parentheses indicate those that appear in Appendix E.

The 13 subjects studied were evenly distributed among
three participating hospitals (Table A). The majority of
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the subjects, 10 (76.9%), were male and 3 (23.1%) were
female (Table B). Male and female subjects ranged in ace
from 31 to 68 years (Table C). The mean age of the
subjects was 50.8 years and the mode was 61.0 years. Five
(38.5%) of the subjects were in the 31 toc 39 years age
range, and five (38.5%) were in the 61 to 70 years aqe
range. The remaining three (23%) subjects fell into the
51 to 60 years age range (Tables C and D). Of the subjects,
12 (92.3%) were white and 1 (7.7%) was black (Table E).
The majority of subjects, 8 (61.5%), were married, 4 (38.8%)
were divorced, 1 (7.7%) was widowed, and none were single
(Table F).

The mean height of the sample was 67.4 inches, the
mode was 71.0 inches, and the median was 68.5 inches: thus
the majority, 12 (92.3%) of the subjects were below six
feet (72 inches) in height (Table G). Subjects ranged in
weight from 136 to 270 pounds. The median weight was 170.5
pounds (Table H). The heights and weights were compared to
the Metropolitan Life Insurance Company's Table of Desired
Weight (1969, p. 12) to determine the pounds overweight,
obesity. Eight (61.5%) subjects were overweight and five
(38.5%) were normal weight (Table I). The range of
obesity varied from 7 to 71 pounds. The median pounds

overweight were 36.5.
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The majority of the 10 male subjects studied were
"white collar" workers. Two of these male subjects were
retired. Occupations of all subjects included minister,
engineers, attorney, architect, housewife, manager,
laborer, and one subject had no occupation. Of the three
female subjects, one had no occupation, one was a shipping
clerk, and one was a housewife. Cross-classification of
occupation with the average Bortner Scale scores showed that
10 subjects scored high on the scale and 2 scored low. Of
the two low scorers on the Bortner Scale, one was a clerk
(female) and one was retired (male).

Only four (30.8%) subjects had a past or known history
of hypertension (Table J); one (7.7%) subject had a past
history of elevated cholesterol (Table K), and three (23.1%)
had a past history of elevated triglycerides (Table L).

One subject (7.7%) was found to be currently hypertensive
(Table M). Two subjects (15.4%) were found to have elevated
cholesterol, but no data were available on two subjects
(15.4%) in this category (Table N). Of the subjects, five
(38.5%) were found to have elevated triglycerides and five
(38.5%) did not. No data were availableon three subjects
in the category which therefore makes this category more
difficult to assess. A bimodal distribution is seen in

this category (Table 0O).
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It is descriptively significant that the majority of
subjects did not have a history of hypertension (9; 69.2%;
Table J), elevated cholesterol (12; 92.3%; Table K), or
triglycerides (10; 76.9%; Table L). The majority of sub-
jects were found not to be hypertensive (12; 92.3%;

Table M) and not to have elevated cholesterol (9: 69.2%,
no data on 2 subjects; Table N). Data are difficult to
assess in regard to elevated triglycerides as no data were
available on three subjects. However, a 'possible trend"
was seen for this category since five (28.5%) of the sub-
jects did have currently elevated triglycerides (Table O).

For 11 (84.8%) of the subjects, the present myvocardial
infarction (MI) was their first. For two subjects (15.4%),
the current MI was their second (Table P).

Six subjects (50%) were found to have a positive
family history for premature heart disease and six (50%)
did not. No data were available on one subject (Table Q).
A positive family history of hypertension was indicated by
11 (84.6%) of the subjects (Table R), and only 2 subjects
had a family history of diabetes. One (7.7%) subject was
found to have diabetes (Table S).

A majority of subjects, 8 (92.3%), were cigarette
smokers (Table T). The range was found to be from one to

four packs per day for those 8 subjects who smoked
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cigarettes (Table U). The number of years those subjects
had smoked ranged from 1 to 44 years with a mean of 25.4
years (Table V). A majority, 12 (66.7%), subjects were
found not to exercise and experienced a sedentary lifestyle
(Table W).

The number of selected standard cardiac risk factors
in the sample is <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>