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The purpose of this study was to examine the role of anger/hostility on physiological 

and behavioral coronary heart disease risk factors. It was hypothesized that anger/hostility 

would contribute to the severity of CHD via consummatory behaviors such as smoking, poor 

diet, and excessive alcohol consumption. Some researchers suggest that negative 

consummatory behaviors play a direct causal role in CHD. The present study proposed that 

hostility predisposes an individual to these behaviors, and that these behaviors in turn, 

contribute to CHD. Further, it was proposed that some of the anger that exists in CHD 

patients may result from the individual being unable to participate in some of their previous 

consummatory behaviors after suffering a myocardial infarction. Also, it was hypothesized 

that the construct of anger/hostility would be differentially related to consummatory 

behaviors. As in previous studies, the expression of hostility and not the mere experience of it 

was expected to correlate positively with consummatory behaviors. The results of the study 

revealed that cholesterol and obesity were significantly correlated with CHD although the 

STAXl subscales Anger-In and Trait Anger - Angry Reaction were marginally significant. It 

was also found that obesity and alcohol consumption were associated with higher trait anger 

levels along with higher levels of anger as a result of changing consummatory behavior. The 

hypothesis that anger would be differentially related to consummatory behaviors was not 

supported. 
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CHAPTER I 

INTRODUCTION 

A growing body of literature has implicated physiological, behavioral, and 

psychological factors as contributing to coronary heart disease (CHD). Research has 

suggested that many of these factors are interrelated. The present study examined several 

CHD risk factors and the role of anger/hostility in relation to some of the more prominent risk 

factors. An overview of the existing literature on CHD risk factors will be presented followed 

by the role of anger/hostility on CHD. A history of the study of anger/hostility will be 

presented along with an examination of the relation between anger/hostility and other 

psychosomatic diseases. 

Cardiovascular-related diseases are the leading cause of mortality in most 

industrialized countries and account for about a third of all deaths in the United States. About 

1.25 million Americans suffer their first or a recurrent heart attack each year which results in 

over a half a million deaths annually (Leon, 1987). Of those individuals suffering their first 

heart attack, 30% die instantaneously or during the acute phase while the mortality rate for 

recurrent attacks is 50%. Statistics indicate that there are over 5 million people with known 

clinical CHD with approximately half at least partially disabled. The financial cost of CHD is 

also astronomical, with direct health care costs plus indirect cost due to lost productivity 

estimated at over $50 billion annually (Leon, 1987). 



Despite decades of research, the etiology of coronary heart disease and related 

cardiovascular diseases remains misunderstood and elusive. Researchers have implicated 

genetic, physiological, chemical, nutritional, psychosocial, and environmental factors 

interacting in the pathogenesis and epidemiology of CHD (Dembroski & Costa, 1987). 

Traditional risk factors identified by epidemiologists that are predictive of the incidence of 

CHD include cigarette smoking, hypercholesterolemia (high serum cholesterol level), and 

hypertension (elevated blood pressure; Aravanis, 1983; Blackburn, 1983). Leon (1987) 

distinguished between modifiable and non-modifiable risk factors for CHD. The three non-

modifiable risk factors include age, gender, and genetic factors. The potentially modifiable 

major risk factors include: 1) elevated levels of total plasma cholesterol and low density 

lipoprotein (LDL) cholesterol; 2) low levels of plasma high density lipoprotein (HDL) 

cholesterol, especially the HDL-2 subfraction; 3) cigarette smoking; 4) hypertension; 5) 

hyperglycemia, glucose tolerance, or diabetes mellitus; 6) obesity; 7) psycho-social stress; 8) 

physical inactivity; and 9) dietary habits. According to Leon (1987), potentially modifiable 

dietary habits include a high intake of saturated animal fat and cholesterol, a low intake of 

dietary fiber and complex carbohydrates, excessive alcohol consumption, excessive calorie 

consumption relative to physical activity, and excessive intake of sodium salts. Several of 

these risk factors will be reviewed further in subsequent sections. 

Physiological Risk Factors 

Prospective epidemiological research over the past several decades has provided 

strong evidence that cigarette smoking is a major risk factor for CHD (Jenkins, 1988). The 



U.S. Department of Health and Human Services (USDHHS) report that cigarette smokers run 

almost twice the risk for CHD morbidity and mortality as nonsmokers after controlling for 

other risk factors (USDHHS, 1983). Most studies have found that a dose-response 

relationship exists between CHD and the rate of daily smoking and cigarette tar and nicotine 

content (Castelli, 1984) as well as to serum thiocyanate level, a biochemical measure of 

smoking exposure (Heliovaara, Karvonen, Punsar, Rautanen, & Haapakoski, 1981). The 

relationship between CHD and smoking may also be affected by inhalation patterns 

(Higgenbottam, Shipley, & Rose, 1982). Plausible pathogenic mechanisms for the effects of 

nicotine and carbon dioxide on the heart and coronary arteries have been identified. Smoking 

also depresses HDL cholesterol levels and promotes platelet aggregation (Leon, 1987). 

Smoking cessation rapidly decreases the excess risk of fatal and non-fatal coronary events in 

former smokers to levels not much higher than non-smokers (Leon, 1987). Some studies 

have suggested that a measurable decline in CHD occurs in from 1 to 5 years following 

smoking cessation (Kannel, et al., 1984). 

Total serum cholesterol has been documented to be a major risk factor for CHD for 

several decades. More recent research has differentiated between several density levels of the 

lipoproteins that carry cholesterol. High levels of low density lipoprotein (LDL) cholesterol 

along with high levels of total serum cholesterol appear to be the most potent risk factors for 

CHD (Leon, 1987). High density lipoprotein (HDL) cholesterol levels are inversely related to 

CHD in both women and men. (Kannel, 1983). Women generally have higher HDL 



cholesterol levels than men, which possibly contributes to the lower CHD risk in women. 

This advantage is reduced when a rise in total and LDL cholesterol occurs after menopause. 

The protective function of HDL appears to be involved in the removal of cholesterol from 

tissues as well as blocking the uptake of LDL. HDL cholesterol levels are independently 

increased by aerobic exercise (Sopko, Leon, Jacobs, et al., 1985), smoking cessation 

(Garrison, Kannel, Feinleib, Castelli, McNamara, & Padgett, 1978), small quantities of 

alcohol consumption (Fraser, Anderson, Foster, Goldberg, Jacobs, & Blackburn, 1983), and 

weight loss (Sopko, et al., 1985). 

Elevated levels of systolic and diastolic blood pressure have a linear relation with risk 

of CHD and total cardiovascular disease morbidity and mortality (Kannel, 1983). 

Hypertensives are two to four times more susceptible to future CHD as normotensives 

(Jenkins, 1988). Hypertension is also the most important risk factor for cerebrovascular 

disease and cerebrovascular accidents (stroke). Blood pressure is a highly complex 

phenomenon that is influenced by many biological and psychosocial factors (Jenkins, 1988). 

In addition to antihypertensive medications, which are the most common treatment of 

elevated blood pressure, a variety of other interventions have been shown to reduce blood 

pressure. Weight loss, reduced sodium intake, control of excessive alcohol intake, and 

psychosocial interventions such as relaxation appear to reduce hypertension (Kannel, 1986; 

Kaplan, 1983; Stamler, Farinaro, Mojonnier, Hall, Moss, & Stamler, 1980). 

In addition to the three most important risk factors (smoking, hypertension, and 

hypercholesterolemia), a number of other factors have been postulated to contribute to CHD. 



Alcohol consumption has been shown to have a U-shaped relationship with CHD: abstainers 

and heavy drinkers appear to have a higher incidence of CHD when compared to moderate 

drinkers (Klatsky, Friedman, & Siegelaub, 1981; Marmot, Shipley, & Rose, 1981). Heavy 

drinkers had either higher mortality rates (Klatsky, et al., 1981) or comparable mortality rates 

(Marmot, et al., 1981) when compared to individuals who abstained from alcohol 

consumption. Moderate consumers of alcohol have been found to have lower mortality rates 

than nondrinkers (Klatsky, et al., 1981; Marmot, et. al., 1981). Moderate drinkers also have a 

lower morbidity rate than do abstainers, while heavy drinkers had either comparable or lower 

rates of CHD than did nondrinkers (Gordon & Kannel, 1983; Klatsky, 1981). There is also 

some evidence that chronically high levels of alcohol consumption promote a deterioration of 

the cardiac muscle (congestive cardiomyopathy), which predisposes an individual to sudden 

coronary death (Jenkins, 1988). Acute episodes of heavy alcohol consumption also irritate 

the myocardium producing electrical conduction disturbances, which raises the risk of sudden 

cardiac death (Jenkins, 1988). 

In the United States, 14% of men and 24% of women aged 20-74 are obese (U.S. 

National Center for Health Statistics, 1983). European countries report a similar excess in 

prevalence of obesity. Researchers seem to disagree on the role of obesity on CHD. 

According to Leon (1987), obesity has not been clearly established as an independent risk 

factor for CHD, although weight gain and obesity indirectly increase risk of CHD by 

increasing blood pressure and cholesterol levels. In a review of the epidemiology of 

cardiovascular diseases, Jenkins (1988) reported that obesity is a major risk factor for CHD. 



Prospective studies (e.g., Haynes, Feinlab, & Kannel, 1980.) have questioned the historical 

belief that obesity only exerts its effects indirectly on CHD. Both studies have indicated an 

independent relation between body fatness and cardiovascular disease. Body fat distribution 

also may be related to cardiovascular disease (Larsson, et al., 1984). Individuals who carry 

excess body fat in the abdominal area are at higher risk for CHD than those who carry a 

similar amount of excess body fat in the hips. The change in an individuals weight 

distribution may also predict CHD. Large weight gains in adulthood may be more pathogenic 

than a similar weight carried throughout life (Abraham, Collins, & Nordsieck, 1971), Obesity 

is also a major risk factor for the development of hypertension and adult-onset diabetes, the 

latter being a less common but potent risk factor for CHD (Jenkins, 1988). In a review of the 

epidemiology of cardiovascular diseases, Jenkins (1988) identified several other risk factors 

that may be involved in the etiology of CHD including a sedentary lifestyle, socioeconomic 

status, and dietary habits. 

CHD has also been closely associated with coronary artery disease (CAD) or 

atherosclerosis, a disease that involves the forming of fatty plaques in the arterial walls 

throughout the body. When the plaque formation becomes advanced in the coronary arteries, 

it prevents sufficient oxygen from being supplied to the heart which contributes to angina 

pectoris (chest pain) or myocardial infarction (heart attack; Friedman & Booth-Kewley, 

1987). 



Psychological Risk Factors 

In addition to the physiological and genetic risk indicators, a considerable amount of 

research has accumulated implicating psychological factors as contributing to CHD. 

However, this relationship has remained unclear after nearly a century of speculation and 

three decades of intensive research (Booth-Kewley & Friedman, 1987). Much of the research 

examining the role of psychological factors in CHD has focused on the Type A behavior 

pattern (TABP). This behavior pattern is characterized by achievement-oriented behavior, a 

sense of time urgency, impatience, aggressiveness, and hostility (Friedman & Rosenman, 

1974). The risk of developing CHD associated with the Type A behavior pattern has seemed 

to be equal to or greater than other risk factors such as smoking, hypertension, and high serum 

cholesterol (Brand, 1978; Friedman & Booth-Kewley, 1987). A substantial amount of 

retrospective and prospective epidemiologic research has empirically supported the 

association between global TABP and CHD (Brand, 1978; Haynes, Feinleib, & Kannel, 

1980; Rosenman, Brand, Jenkins, Friedman, Straus, & Wurm, 1975; Zyzanski, 1978), but 

there have also been several significant failures to replicate the relationship (Case, Heller, 

Case, & Moss, 1985; Matthews & Haynes, 1986; Shekelle, et al., 1985). 

The Type A behavior pattern was developed in the 1950's by two cardiologists. 

Friedman and Rosenman (1959) collaborated in the development of a conceptual definition 

and an assessment method of a behavior pattern they considered to lead to CHD. They 

defined TABP as follows: 
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an action-emotion 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 the other or other 

persons, (p. 54) 

It was conceptualized by Friedman and Rosenman not as a personality trait but rather as a 

behavior pattern. The Rosenman Structured Interview (SI) was developed to assess TABP as 

they did not believe paper-and-pencil measures could capture the essential features of the 

TABP. A prospective study called the Western Collaborative Group Study (WCGS) was 

launched following the initial work of Friedman and Rosenman and utilized the SI. The SI 

was used to assess TABP in over 3,100 men who were then followed for 8.5 years. Results of 

the WCGS indicated that Type A individuals were twice as likely as Type B (those with an 

absence of Type A attributes) participants to show clinical manifestations of CHD (Brand, 

1978). In the WCGS, the TABP accounted for as much risk as did any other risk factor and 

the TABP predicted incidence of CHD regardless of the presence or absence of any 

combination of the traditional risk factors (Brand, 1978). Thus the WCGS provided the first 

strong evidence that global TABP was an independent risk factor for CHD. Evidence linking 

TABP and CHD was so conclusive that by 1978 a major conference supported by the 

National Heart, Lung, and Blood Institute stated that: 

this risk [TABP] is greater than that imposed by age, elevated values of systolic blood 

pressure and serum cholesterol, and smoking and appears to be of the sameorder of 



magnitude as the relative risk associated with the latter three of these other factors. (Cooper, 

Detre, & Weiss, 1981, p. 1202) 

More recent evidence suggests that global TABP may not be so closely related to 

CHD, but that one of its components, namely, hostility, is a risk factor for CHD (for a recent 

review, see Dembroski & Costa, 1988). For over 50 years it has been postulated that 

problems with anger/hostility may predispose an individual to cardiovascular disorders 

(Alexander, 1939). However, research in this area has produced conflicting evidence 

(Chesney & Rosenman, 1985). 

One of the primary problems in anger/hostility research has been that work in this 

area has progressed without a systematic and comprehensive definition of the terms. In 

studies attempting to measure some aspect of anger, the terms anger, hostility, and aggression 

have often been used interchangeably, suggesting a lack of differentiation between these 

constructs (Biaggio & Maiuro, 1985). Anger and hostility generally refer to feelings and 

attitudes, while aggression implies destructive or punitive behavior directed towards other 

persons or objects. The concept of anger usually refers to an emotional state that consists of 

feelings that vary in intensity, from mild irritation or annoyance to fury and rage. Although 

hostility usually involves angry feelings, this concept has the connotation of a complex set of 

attitudes that motivate aggressive behaviors directed toward destroying objects or injuring 

other people (Spielberger, 1988). Friedman and Booth-Kewley (1987) defined anger as 

immediate emotional arousal, hostility as a more enduring negative attitude, and aggression as 

the actual or intended harming of another. The two related constructs of anger and hostility 
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have often been used interchangeably in the literature (Diamond, 1982) or considered one 

complex construct (Musante, MacDougall, Dembroski, & Costa, 1989; Williams, 1988) and 

will be used interchangeably in this paper also. Prior to a more thorough consideration of the 

role of anger/hostility on CHD, a history of the theory and empirical research on this construct 

will be presented. 

Throughout the centuries people have attempted to understand the nature of emotions, 

especially the emotion of anger/hostility. Although anger is a well-known and experienced 

emotion, one of the problems in the study of anger/hostility is the lack of a precise definition. 

In the literature, and possibly throughout history, anger has been used in conjunction with 

hostility, rage, and aggression. Frederic Steams traced the definition of anger in his book 

Anger: Psychology. Physiology, and Pathology (1972): 

Etymologically, the English word "anger" is derived from the old Norse word 

"angre", which means affliction (Latin: ad-fligere = to strike at). In German, "Arger" 

is the noun of "arg" which means wicked; "Arger," therefore, is the emotional 

response to wicked stimuli. In Spanish, "enojar" (to get angry) derives from "en" and 

"ojo" - something which offends the eye; the noun "enjo," therefore, also signifies 

disgust, (p. 19) 

With this brief overview of the derivation of the word "anger" as background, let us 

turn to a chronological review of the early historical teachings on anger. Plato used the term 

"thymos" to refer both to the spirited element of the psyche and to anger per se (Averill, 

1982). According to Plato, anger is a passion but it is distinct from what he considered to be 
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baser appetites, such as hunger, thirst, sexual desire, fear, and greed. Plato's most brilliant 

student, Aristotle, also taught on the subject of anger. In Rhetoric, Aristotle defined anger 

(orge) "as an impulse, accompanied by pain, to a conspicuous revenge for a conspicuous 

slight directed without justification towards what concerns oneself or towards what concerns 

one's friends." Thus, Aristotle emphasized that the angry impulse is toward a conspicuous act 

of revenge. Aristotle examined the effects of anger in Nicomachean Ethics: 

Outbursts of anger (thymoi) and sexual appetites and some other such passions, it is 

evident, actually alter our body condition, and in some men even produce fits of 

madness. It is plain, then, that incontinent people [i.e., those lacking self-restraint] 

must be said to be in a similar condition to men asleep, mad, or drunk. (McKeon, 

1941, p. 112) 

The Roman Stoic Lucius Annaeus Seneca wrote what was probably the earliest major 

work specifically devoted to the topic of anger. The following vivid description of the 

expression of anger is from Seneca's De Ira: 

A bold, fierce, and threatening Countenance, as pale as Ashes and in the same 

Moment as red as Blood. A glaring Eye, a wrinkled Brow, violent Motions, the 

Hands restless and perpetually in Action, wringing and menacing, snapping of the 

Joints, stamping of the Feet, the Hair starting, trembling Lips, a forced and squeaking 

Voice, the Speech false and broken, deep and frequent Sighs, and ghastly Looks; the 

Veins swell, the Heart pants, the Knees knock... (Basemore, 1963, p. 122) 
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Like Plato and Aristotle before him, Seneca emphasized the notion of passivity, or the 

inability of a person to control his or her own behavior while angry. Seneca did not see any 

value in anger; in fact he called it the most hideous and frenzied of all the emotions. Anger, 

according to Seneca, is to be feared above all other emotions, for it is the least able to be 

restrained, and the most akin to madness. 

Christianity ultimately replaced Stoicism as the major philosophical school of the 

Roman empire. Lactantius was an important figure in this process. He converted to 

Christianity in about 300 A.D. and most of his major works were written after that date. 

There are many biblical examples of anger and aggression being rewarded, which is contrary 

to the Stoic view. In his work De Ira Dei. Lactantius attempted to resolve the conflicting 

views on anger between Stoicism and Christianity. He distinguished between a just and an 

unjust anger. He referred to the definition of anger proposed by Seneca and Aristotle as 

unjust anger because it included the notion of avenging injury or returning pain for pain. 

Seneca and Lactantius did agree on one important point: both regarded anger as a cognitive 

process which presupposes the ability to reason, even if the reasoning was faulty, as Seneca 

would maintain, or wise and just, as Lactantius would maintain (Averill, 1982). 

One of the most significant intellectual achievements of the Middle Ages was St. 

Thomas Acquinas' synthesis of Aristotelean thought with Christian teachings. He defined 

anger as "a desire to punish another by way of just revenge". Thus, for Acquinas, the central 

feature of anger is the desire for revenge or punishment. He proposed that the social status of 

the antagonist determines whether a given action produces anger. He asserted that people 
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only get angry when they are offended by their inferiors. "Thus a nobleman is angry if he be 

insulted by a peasant; a wise man, if by a fool; a master, if by a servant" (quoted in Tavris, 

1982, p. 32). According to Acquinas, similar insults from nobility would result in sorrow, not 

anger. 

Rene Descartes also made significant contributions to the early study of anger. 

According to Descartes, emotions are passions of the soul which are caused by movement of 

the animal spirits. Descartes did not include anger in his list of primary emotions. Anger was 

a species of hatred, along with indignation. 

Perhaps the earliest work on anger from a purely psychological perspective (as 

opposed to a philosophical approach) was published in 1893. In Chamberlain's (1893) article, 

the author claimed that to his knowledge no attempt had been made to discuss the subject of 

anger. The paper was entitled "On the words for anger in certain languages: A study in 

linguistic psychology." It included a listing of different terms for anger and their meanings. 

The author presented derivations of the terms from many different languages. 

Undoubtedly the earliest comprehensive paper on anger from a psychological 

perspective was written by G. Stanley Hall and was published in 1899. He began the article 

by stating that the "psychological literature contains no comprehensive memoir on this very 

important and interesting topic" (p. 516). Early in the paper, Hall presented a list of over 125 

words "on this state." He noted that it was far from an exhaustive list and he invited further 

additions to the collection. Hall's list of words associated with the construct of anger/hostility 

is illustrative of the confusion that exists in the literature because of a lack of a clear definition 
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of the construct. A brief compendium of some of the more interesting words included in his 

list is presented here: 

Acrimonious: sharp, pungent, biting. 

Angry: root = straightened, troubled. Angor, strangling. Angere, to choke, stifle. Arxio = 

throttle. Awe and ugly have the same root, and ache is related, as are anxious and 

anguish. 

Other etymologies closely relate it to fear. 

Boiling: as a fluid from heat. Temper has a boiling point. 

Choleric: from Latin and Greek, cholera = gall, bile. The liver was long regarded as the 

seat of anger and of love. 

Demoniacal: possessed by an evil spirit. 

Grouty: turbid as liquor, dreggy, roily, surly. 

Ire: irascible, iracund. 

Mucky: like muck, nasty, of temper. 

Old Adam: aroused. 

Putchy: New England for touchy. 

Ructious: (belching) is widely used in New England of angry states. 

Splenetic: the spleen was supposed by the ancients to be the seat of anger. 

Waspish: sting on too little or no provocation. 

Following his examination of the definition and derivation of the word anger, Hall 

reviewed classic writings on anger as well as cultural examples of angry or aggressive 
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behavior. Hall included a summary of Chamberlain's seminal work from 1893 in his review. 

In perhaps the first empirical study of anger, Hall sent out 900 questionnaires to "teachers, 

parents, and others in this country and elsewhere". He received 2,184 returns and analyzed 

them as to their content. Hall presented numerous examples from the questionnaires he 

received. These examples, including prevalence of occurrence, were organized into the 

following categories: causes; physical manifestations of anger; anger at inanimate and 

insentient objects; vents; reaction; control; and treatment. 

Hall further addressed the topic of anger in his 1904 book entitled Adolescence. He 

began by saying "anger is not yet sufficiently studied by psychologists, but the large 

vocabulary in the English language designating its states is itself enough to show it is a 

strange and unique thing in human nature" (p. 352). Anger is described by Hall as a brief 

insanity, a furor suggesting epilepsy or the eruption of an alien spirit. On the cause of anger, 

Hall states: 

anger seems sometimes to be glad, spontaneous, breaking out with no cause, but is 

generally provoked by crossing or thwarting a strong purpose, by contradiction, 

invasion of the sacred sphere of self, limitation of freedom, wounded pride, jealousy, 

personal antipathies to dress, habits, automatisms...(p. 354-55, Vol. 1). 

The author advocated boxing as an essential part of the physical education of adolescents, 

because it "affords a wholesome vent for anger". In further addressing adolescent anger in 

Volume 2 of Adolescence, he noted marked sexual differentiations. The fighting instinct is 
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often more intense in boys, especially if it goes unchecked. On the other hand, the struggle to 

suppress anger is more frequent in girls. "Often, and especially in girls, there is an increased 

irritability that demands special prophylactics, and explosions now are smothered into 

sulkiness" (p. 368, Vol. 2). 

In one of the earliest empirical studies involving anger, researchers examined the 

effects of anger, fear, and sexual interest as distractors (Moore, 1917). Subjects were placed 

into one of five conditions to assess the "effectiveness of emotional disturbance" on their 

ability to compute mental multiplications. The experimenter utilized four different methods 

in an attempt to provoke the subject to anger. The first one questioned the subjects' honesty 

by handing him a letter from the registrar that implied that the subject was dishonest on a 

midterm examination. The second and third experimental conditions were physical in nature. 

"During the solution of one problem the experimenter had a third person draw his hand 

sharply upwards across the face of the subject, striking smartly the tip of his nose in passing. 

A similar test consisted of striking the subject sharply three times on the cheek during his 

effort to solve the problem" (Moore, p. 392, 1917). In the fourth experimental condition, an 

assistant said a series of numbers aloud which would make it difficult for the subject to 

complete the task. Moore did find that these conditions produced a delay in the ability of the 

subjects to complete the task. 

A study by Richardson in 1918 examined the introspective reports of anger by twelve 

men. Ten of the subjects were graduate students and two of the subjects were from outside 

the university. In the article, Richardson provided a descriptive analysis of the reports of 
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anger outbursts. The anger responses were classified into three general types: the attributive 

reaction, or pugnacity; the contrary reaction, in which an unusually polite or friendly attitude 

is assumed to cover up the real feeling; and finally the indifferent reaction, or the assumption 

of an "I don't care" attitude. The descriptive analysis of the "approximately 600" introspective 

reports provided by the subjects yielded 1,468 different reactions at different stages in the 

experiment. Seventy-one percent of the reactions were determined to be of the attributive 

type, 18% were of the contrary type, and 11% were of the indifferent type. 

In a 1923 journal publication, Tolman made some interesting comments on anger 

from a behavioral perspective. The paper did not focus on anger specifically, but rather on 

emotions in general. Tolman's stated goal at the outset of the article was to determine by what 

criterion, implicit or explicit, an individual actually recognizes and labels the emotions in the 

non-introspecting organisms. According to Tolman, it seemed obvious that this criterion, 

whatever it may be, would be found in the externals of the situation. 

Either, that is, one recognizes and labels the emotions by virtue of the sorts of stimuli 

which evoke them, or by virtue of the sorts of responses in which they eventuate, or 

lastly, perhaps, by virtue of something about both stimuli and response, (p. 218) 

Later in the paper, Tolman addressed the topic of anger directly. 

Turning now to anger. Again it is obvious that it is neither hampering stimuli, as 

such, nor slashing, striking, crying, stiffening responses, as such, that identify the case 

as anger, but rather, the fact that slashing, striking, crying, stiffening are all responses 
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calculated to produce, to be appropriate for, another type of back action upon the 

exciting stimulus, viz: the destruction of the latter, (p. 222) 

He called anger the destruction-of-the-stimulus response. Tolman further stated anger not 

only causes a removal of the stimulus as fear does, but that the behavior of anger is one in 

which the stimulus is destroyed. 

In a 1926 article entitled "An Observational Study of Anger", Georgina Gates claimed 

she was the first to attempt to answer the questions of anger in a quantitative fashion. She 

noted that Hall used questionnaires and that the data were descriptive, while she obtained 

information via introspection and the data was treated statistically. Gates asked 51 female 

students to record their experiences of anger or extreme irritation for one week. The 

experiences of anger were also rated as to their severity. Gates obtained some interesting 

results after analyzing the data. The average number of experiences of anger during a week 

that her subjects reported was 2.85, while the median experience of anger lasted 10-20 

minutes. Anger occurred more frequently on holidays than on weekdays, and before, rather 

than after, meals. Another interesting conclusion was that "thwarting of self-assertion is more 

frequent in causing anger than is the obstructing of any other instinct or habit, and persons 

more frequently than things are provocative of the emotion", (p. 334) 

Goodenough completed an ambitious study on anger at the University of Minnesota's 

Institute of Child Welfare in 1931. Her results were published in a book entitled Anger In 

Young Children. As an introduction, the book provides a review of previous anger studies 

that had been completed up to that time. In Goodenough's study, mothers were asked to keep 
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records of anger outbursts displayed by their children for a period of one to four months. 

Goodenough presented extensive data for the study but only the highlights will be discussed 

here. If Richardson's (1918) model of three types of impulses is utilized, the majority of 

children reacted in an attributive manner. "In the greater number of cases these attributive 

reactions take the form of some sort of motor or verbal attack upon the offender or of 

resistance to aggression" (Goodenough, 1931, p. 18). Sex differences in the frequency of 

outbursts are large, according to Goodenough, favoring boys in all ages after two. However, 

Goodenough reported that there did not appear to be a gender difference in the duration of the 

outbursts. 

With a historical review of the construct of anger/hostility as background, let us now 

turn to more recent investigations of this topic. Several prospective studies have explored the 

role of hostility in CHD. Williams (1989) followed a group of 118 lawyers for 25 years who 

had undergone hostility testing in college and found the mortality rate for those who had 

scored high in hostility was 4.2 times higher than those who scored low. Those who scored 

the very highest on anger scales had a death rate five times higher than the low-anger-trusting 

group. In a group of physicians followed for 25 years, 14% of those scoring high in anger 

died, while only 2% of the low anger group died (Barefoot, Dahlstrom, & Williams, 1983). 

In another prospective study, a significant linear relationship was reported between hostility 

scores and incidence of all forms of mortality in 128 law students at 30-year follow-up 

(Barefoot, Dahlstrom, & Williams, 1986). However, in a 25-year prospective study of 478 
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physicians, McCranie et al. (1986) failed to find a relation between hostility scores and 

clinical manifestations of CHD. 

A recent reanalysis of the data from the Multiple Risk Factor Intervention Trial 

(MRFIT; Dembroski, MacDougall, Costa, & Grandits, 1989; Shekelle, et al. 1985) produced 

more convincing evidence of a link between hostility scores and CHD. The results indicated 

that clinical ratings of the potential for hostility derived from the SI (Rosenman, 1978) were 

significantly associated with incidence of CHD, although global TABP scores derived from 

the SI showed no significant relation (Dembroski et al., 1989). In a reanalysis of the WCGS 

data, researchers found that clinical ratings of the potential for hostility comprised the only SI-

derived component that predicted CHD in multivariate analysis (Hecker, Chesney, Black, & 

Frautschi, 1988). 

Research on hostility suggests that it is a multidimensional construct. Factor analytic 

studies on hostility have repeatedly obtained two factors (Buss & Durkee, 1957; Sarason, 

1961). These factors are the experience of anger/hostility, which includes the awareness of 

feeling frequent and intense anger and irritation; and the expression of anger/hostility which 

encompasses the expressive and outward behavioral manifestations of anger processes 

(Engebretson & Matthews, 1992). Because the experience of anger/hostility correlates highly 

with measures of anxiety and neuroticism (about .6 to .7), it has also been referred to as 

"neurotic hostility" (Siegman, Dembroski, & Ringel, 1987). Siegman et al. (1987) found that 

the expression of anger/hostility orrelated positively with the severity of CAD, while the 

experience of anger/hostility correlated negatively with the severity of CAD. Further 
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evidence that the expression of anger/hostility is positively correlated with CHD has been 

confirmed elsewhere (Dembroski et al., 1989; Siegman, Lating, Johnston, & Boyle, 1992). 

In summary of the research studying the relationship between anger/hostility and 

CHD, Friedman and Booth-Kewley (1987) performed a meta-analysis or quantitative 

integration of the existing data. The technique of meta-analysis combines the results of 

independent studies so that they may be more easily viewed and understood. It does not 

provide any new information, but quantitatively summarizes the existing information. After 

combining the results of 16 articles studying the relation between anger/hostility and CHD, 

they reported a correlation of approximately .16 (Friedman & Booth-Kewley, 1987). As the 

authors reported, the magnitude of this relation is small when compared to those found in 

experimental psychology, but it is moderate or high when compared to other medical risk 

factors. For example, the Framingham (1980) and the Western Collaborative Group Studies 

(1977) reported that the correlations between cholesterol and CHD, and between smoking and 

CHD, were all under .15 (Friedman & Booth-Kewley, 1987). 

Research has also examined the relations between psychological factors and 

physiological CHD risk factors. As noted earlier, one of the primary risk factors for CHD is 

hypertension. Much of the objective research studying the relation between emotions and 

hypertension has focused on anger (Boutelle, Epstein, & Ruddy, 1987). There has been 

considerable evidence that hypertensives have tended to experience more anger than 

normotensives and that anger has been an aggravating factor that further increased blood 

pressure (Baer, Collings, Bourianoff, & Ketchel, 1979; Whitehead, Blackwell, DeSilva, & 
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Robinson, 1977). Some studies have indicated a relation between hypertension and expressed 

hostility (Baer et al., 1979; Mann, 1977) while other studies show an association between 

hypertension and suppression of anger (Julius, Schneider, & Egan, 1985; Rosenman, 1985; 

Tennant & Langeluddecke, 1985). In a review of psychosocial variables and hypertension, 

researchers reported an empirical relation between some anger-related construct and elevated 

blood pressure in 21 of 25 (84%) studies reviewed (Sommers-Flanagan & Greenberg, 1989). 

They reported that the association tended to be small or moderate, but statistically significant. 

Several studies have examined the role of anger/hostility in CAD or atherosclerosis. 

Tennant et al. (1985) found that suppression of anger predicted severity of atherosclerosis, but 

failed to replicate their findings in a later study (Tennant et al., 1987). Epidemiological 

evidence has seemed to support an association between hostility and atherosclerosis Diamond, 

1982). In a finding consistent with the Framingham study (Haynes et al., 1980), Tennant et 

al. (1985) found that the suppression of anger was related to the degree of atherosclerosis. 

Williams et al. (1980) found a correlation between hostility and the severity of occlusion of 

the coronary arteries. Moreover, they discovered that hostility was more strongly related to 

atherosclerosis than was the Type A behavior pattern (Williams et al., 1980). Research 

studying the Type A pattern and atherosclerosis has yielded inconsistent results. Several 

studies have shown a positive correlation between the TABP and atherosclerosis (Frank, 

Heller, Kornfield, Sporn, & Weiss, 1978; Williams et al., 1980; Zyzanski, Jenkins, Ryan, 

Flessas, & Everist, 1976), while others have failed to support a positive association 

(Dimsdale, Hackett, Catanzano, & White 1979; Scherwitz, et al., 1983; Tennant et al., 1985). 
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A few studies have examined the relation between consummately behaviors that 

contribute to CHD (e.g., smoking and alcohol consumption) and anger/hostility. Positive 

relations between hostility and consummatory behaviors have recently been reported by two 

research studies (Schweritz et al., 1991; Siegler et al., 1991). Siegman, Anderson, Herbst, 

Boyle, and Wilkinson (1992) found that not only was hostility positively correlated with 

consummatory behaviors, but that the two dimensions of hostility were differentially related 

to these behaviors. They found that the expression of anger/hostility - and not the mere 

experience of these feelings - was positively correlated with alcohol consumption, smoking 

prevalence, and body mass. The authors did report, however, that correlations between anger 

expression and the latter two consummatory behaviors were only of borderline significance. 

The overall findings of these studies indicate that at least some of the detrimental 

effects of hostility on health occur through the influence of hostility on consummatory 

behaviors. However, as Siegman et al. (1992) pointed out, this relation between hostility and 

negative health behaviors may be limited to the expression of anger/hostility, not involving 

the experience of anger/hostility. The evidence seems fairly clear, then, according to Siegman 

et al. (1992), that the experience and expression of anger/hostility relate differentially not only 

to CHD outcome variables, but also to some of the behavioral variables that influence the 

relation between anger/hostility and CHD. 

Most of the research studying the effects of anger/hostility on physical health has 

focused on CHD. A small amount of research exists on the impact of anger/hostility on other 

physical health areas. In their meta-analysis, Friedman & Booth-Kewley (1987) found a 
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significant correlation between asthma and anger/hostility. Other researchers have studied the 

effects of anger/hostility on ulcers, arthritis, and headaches, but either there have been too few 

studies or the results have not been significant (e.g., Bianchi, 1971; Pilowsky & Spence, 

1976). One study (Kellner et al., 1985) examined the correlation between anger/hostility and 

somatization and hypochondriasis. They concluded that hostility was associated with both 

symptoms and hypochondriacal attitudes, but that hostility was not the main factor. Other 

studies have examined this relation and in some cases found significant associations (e.g., 

Harris, 1951; Bianchi, 1971; Pilowsky & Spence, 1976). 

In addition to the research exploring a relation between behavioral/physical and 

anger/hostility, researchers have also examined the relation between other emotional factors 

and anger/hostility. The role of hostility in relation to depression was first systematically 

addressed by Abraham (1911/1968). Freud (1917/1934) and other psychoanalysts further 

discussed the function if anger/hostility in depressive illness and most posited hostility and 

aggression as central to depression (Atkinson & Polivy, 1976).Freud (1917/1934) 

conceptualized depression as a combination of grief, distress, anger/hostility, loss of self-

esteem, and feelings of inferiority, guilt, apathy, mental and motor inhibition, and fear. Other 

non-psychoanalytic theorists such as Izard (1972) described depression as a combination of 

fundamental emotions including inwardly and outwardly directed anger. 

Research has seemed to support the idea that anger/hostility plays a role in depression. 

Several studies have shown that depressed patients display more hostile behavior than 

nondepressed individuals (Lemaire & Klopton, 1981; Paykel, Weissman, Prusoff, & Tonks, 
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1971; Weissman, Klerman, Paykel, 1971). Other studies have indicated that depressives may 

be experiencing greater inwardly-directed or expressed hostility (Biaggio & Godwin, 1987; 

Lemaire & Klopton, 1981). These findings have been verified in studies which add that 

outwardly-directed hostility has been less commonly associated with depression, but perhaps 

only in those with hysterical personality structures (Weissman et al., 1971; Klerman & 

Gershon, 1970; Gershon, Croner, & Klerman, 1968). Significant correlations have also been 

reported between the amount of inward hostility and the severity of depression (Hayworth et 

al., 1980; Schless, Mendels, Kipperman, & Cochrane, 1974). Pilowsky & Spence (1975) 

found that the greater a patient's self-rating of anger, the more likely the patient had been to 

experience nonendogenous depression. In studies attempting to invoke depressive states, 

many investigators have found anger to be concomitantly related (Atkinson & Polivy, 1976; 

Roth & Kubal, 1975; Strickland, Hale, & Anderson, 1975). 

The existing body of literature leaves some perplexing questions. Many of the 

physiological, behavioral, and psychological CHD risk factors appear to be interrelated. 

Physiological and behavioral risk factors appear to be concomitantly related (e.g., 

hypertension seems to be influenced by alcohol consumption and diet, cholesterol levels are 

affected by smoking, etc.). Psychological variables appear to be influential in some 

consummatory behaviors which, in turn, influence traditional physiological risk factors for 

CHD. Although research has addressed several of these issues, significant questions still 

remain regarding these interrelated physiological, behavioral, and psychological components. 
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The purpose of the present study was to examine the relations among the behavioral, 

psychological, and physiological CHD risk factors. Several hypotheses regarding the 

concomitant relations between physiological, behavioral, and psychological variables were 

plausible. 

The hypothesis proposed in the present study was that anger/hostility would 

contribute to CHD via consummatory behaviors such as smoking, poor diet, and excessive 

alcohol consumption. Some researchers suggest that negative consummatory behaviors play 

a direct causal role in CHD. The present study proposed that hostility predisposes an 

individual to these behaviors, and that these behaviors in turn, contribute to CHD. Further, it 

was proposed that some of the hostility in CHD patients may result from the individual being 

unable to participate in some of their previous consummatory behaviors after suffering a 

myocardial infarction. Thus, the CHD patient may be angry that they were required to 

change their behavior to prevent further heart disease. Also, it was hypothesized that the 

components of the construct of hostility would be differentially related to consummatory 

behaviors. The expression of hostility, and not the mere experience of it, was expected to 

correlate positively with consummatory behaviors. 

One alternative hypothesis to the proposed model may be that hostility plays a more 

direct role in the etiology of CHD. Some research has suggested that the expression of 

hostility predicts CHD independent of consummatory behaviors. Although this hypothesis 

remains possible, it was not proposed in the present study given the amount of research 

supporting the interrelation of physiological, behavioral, and psychological contributers. 



CHAPTER II 

METHOD 

Subjects 

Subjects were 70 male adults with CHD from a small Midwestern community with an 

age range from 38 to 97. The mean age was 71.6 with a standard deviation of 11.2. All the 

subjects were Caucasian. 

The subjects were volunteers from one of two outpatient medical clinics, an inpatient 

medical hospital, and an outpatient mental health clinic. Physicians and clinic administrators 

were contacted and given a general description of the study. They were asked to refer 

interested individuals to participate in the study. Clinic personnel then contacted individuals 

with known coronary heart disease and invited them to participate. Those CHD patients who 

agreed to participate in the study were sent information about the study including a cover 

letter explaining the study (Appendix A), a consent form for participation including a release 

of confidential medical information (Appendix B), a health inventory (Appendix C), and a 

self-rating anger questionnaire (Appendix D). Those individuals who completed and returned 

all of the information were included in the study. 

Instruments 

27 



28 

The State-Trait Anger Expression Inventory (STAXI; Spielberger, 1988) is a 44-item 

questionnaire designed to measure the experience and expression of anger. The experience of 

anger is conceptualized as having two major components, state anger and trait anger. State 

anger is defined as an emotional state characterized by subjective feelings that vary in 

intensity from mild annoyance or irritation to intense fury and rage (Spielberger, 1988). Trait 

anger is defined as the disposition to perceive a wide range of situations as annoying or 

frustrating, and the tendency to respond to these situations with more frequent elevations in 

state anger (Spielberger, 1988). Anger expression is conceptualized by Spielberger as having 

three major components. The first component involves the expression of anger toward other 

people or objects in the environment (Anger-Out). The second component of anger 

expression is anger directed inward, anger suppression or the tendency to hold angry feelings 

in (Anger-In). The third component of anger expression constitutes individual differences in 

the extent to which a person attempts to control the expression of anger (Anger Control). 

The inventory provides scores on six scales including: (1) State Anger (S-Anger); (2) 

Trait Anger (T-Anger) [including two subscales: (a) Angry Temperament (T-Anger/T) and 

(b) Angry Reaction (T-Anger/R)]; (3) Anger-In (AX-In); (4) Anger-Out (AX-Out); (5) Anger 

Control (AX/Con); and (6) Anger Expression (AX/EX). Most of the scales were sufficiently 

described above, but a few require further explanation. The Angry Temperament subscale 

measures a general propensity to experience and express anger without specific provocation 
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while the Angry Reaction subscale measures a tendency to express anger when criticized or 

treated unfairly by others. Anger Expression is a research scale based on responses to the 24 

items of the AX-In, AX-Out, and AX/Con scales which provides a general index of the 

frequency that anger is expressed, regardless of the direction of expression. Individuals rate 

themselves on the STAXI using four-point scales that assess either the intensity of their angry 

feelings or the frequency that anger is experienced, expressed, suppressed, or controlled. 

The State-Trait Anger Expression Inventory is a relatively new multi-scale instrument 

developed to assess the experience and expression of anger. Initial studies of the 

psychometric properties of the STAXI have produced promising results from a number of 

perspectives (Spielberger, 1988). The theoretical basis and the development of the STAXI 

has been described in a series of papers (Spielberger et al., 1985; Spielberger, Krasner, & 

Solomon, 1988; Spielberger, Jacobs, Russell, & Crane, 1983) and in the test manual 

(Spielberger, 1988). The manual for the STAXI (Spielberger, 1988) reported coefficient 

alphas for the State Anger and Trait Anger scales that range from .84 to .93. Coefficient 

alphas reported for the Trait-Temperament scale range from .84 to .89. These coefficient 

alphas are impressively high for a four-item scale (Fuqua et al., 1991). Coefficient alphas 

ranging from .73 to .85 were reported for the three anger expression scales, Anger-In, Anger-

Out, and Anger-Control (Spielberger, 1988). The STAXI manual summarized or referenced 

several validity studies and, in general, the indicators of the validity of the STAXI scales are 

promising (Fuqua et al., 1991). Convergent validity of the STAXI has been established by 
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administering the STAXI with other anger/hostility scales such as the Buss-Durkee Hostility 

Inventory (Buss & Durkee, 1957) and the Hostility (Cook & Medley, 1954) and Overt 

Hostility (Schultz, 1954) scales of the Minnesota Multiphasic Personality Inventory 

(Spielberger, 1988; Buri, 1990). The Trait-Anger scale appears to be highly correlated with 

other hostility measures; the anger expression scales possess adequate validity (Spielberger, 

1988). 

An extension of the STAXI was developed to assess the subjects self-rating of anger 

when they considered the lifestyle changes they were asked to make following a myocardial 

infarction. Subjects were asked to read a paragraph describing behavioral changes CHD 

patients are asked to make following a myocardial infarction including smoking cessation, 

reduced alcohol consumption, dietary changes, and increased exercise. Subjects then rated 

themselves about how angry they were about these lifestyle changes on a four-point scale. A 

copy of the STAXI extension that was designed to assess anger resulting from behavior 

change can be found in Appendix D. 

A health questionnaire was designed to provide information about hypertension, 

history of CHD, smoking status and amount smoked, height/weight, alcohol consumption, 

activity level, diet, and other medical problems. A copy of the health questionnaire may be 

found in Appendix C. 

The consent form contained an agreement to allow a qualified health professional to 

obtain information from the subjects medical record. The medical record was reviewed to 
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procure information regarding the subjects' coronary heart disease including cholesterol level, 

three separate blood pressure readings and a physician rating of the severity of the subjects 

CHD. A copy of the form used to record these items from the medical record may be found 

in Appendix E. 

Procedure 

The above measures were mailed to individuals who agreed to participate in the study 

and most of the completed materials were returned by mail. Approximately ten of the 

participants delivered the material personally or it was picked up at a clinic or hospital by the 

experimenter. There were approximately 120 packages mailed to individuals who had 

indicated they were willing to participate in the study. Of the 120 packages that were mailed 

out, 70 fully completed questionnaire packages were returned (58%) and used in the study. 

Approximately nine incomplete packets were returned and were not used in the study. 

Responses to the health questionnaire were quantified by assigning numerical values 

to the responses. Obesity status was graded on a scale of 0-3 based on the relation of height to 

weight according to a classification system developed by Garrow (1981). This system is 

based on the relation between an individual's height and weight. The height/weight ratio, 

called the body mass index, is calculated and the population, whether male or female, can be 

divided into one of four categories for degree of obesity. For this study, grade 0 was for 

individuals within the desirable weight range, grade 1 obesity was considered to be mild and 

grade 2 was considered moderate obesity. There were no subjects in this study that were in 
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the grade 3 obesity range. The obesity scores were converted to dummy variables. This was 

accomplished by assigning values to the different levels of obesity to be entered into the 

analysis. Optimal weight was assigned a value of 0,0; mild obesity was coded 1,0; and 

moderate obesity was entered as 0,1. This enabled the analysis of the different levels of 

obesity and not just obesity in general. The obesity grades coincide well with the normal 

mortality ratio derived from life insurance tables (Shils, Olson, & Shike, 1994). 

Each subjects' physician rated the severity of his CHD status as mild, moderate, or 

severe. Alcohol consumption was rated according to the amount consumed per week: four or 

more alcoholic beverages per week was rated as heavy alcohol consumption, one to four 

alcoholic beverages per week was considered moderate, and those who reported less than one 

alcoholic beverage per week were classified as abstainers from alcohol. An exercise program 

was rated to be either systematic or unsystematic based on the frequency and amount of 

exercise. Smoking status was divided into three categories: current smokers, former smokers, 

and those individuals who never smoked. These behavioral variables were obtained by rating 

the subject's responses on the health questionnaire. 

For the initial hypothesis that anger contributes to CHD via consummatory behaviors, 

a stepwise logistic regression was accomplished using PROC LOGISTIC (SAS, 1989). The 

log link function of the severity of heart disease was used as the dependent variable. The 

independent variables were the consummatory or behavioral variables including smoking 

status, alcohol consumption, obesity level, cholesterol level, exercise status and the measures 

of anger. For the remainder of the hypotheses, a multiple regression was calculated using 
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PROC REG with the STEPWISE = MAXR option (SAS, 1989). These hypotheses used 

various anger measures for the dependent variables. The independent variables were the 

consummatory or behavioral variables. The consummatory variables were also considered to 

be discrete. 

A path analysis was originally proposed for this study but it was determined to be 

inappropriate statistically. To complete a path analysis, the dependent variable must be 

continuous. (Kleinbaum, Kupper, & Muller, 1988; Hellevik, 1984; Heise, 1975). The 

dependent variable in this study, the severity of coronary heart disease, is not a continuous 

variable. Because the dependent variable is discrete and not continuous, a logistic regression 

using the log-link function was used instead of a regular regression (SAS, 1989). The log-

link function is the log of the probability of getting one value divided by 1 minus the 

probability of getting that value. It can be expressed using the following formula: 

( P ) 
log = a + bx 

(1-P) 

In other words, the ratio of the probability of one value is taken to the probability of another 

value and then the log of this value is obtained. The beta values or partial regression 

coefficients obtained from the logistic regression are not appropriate for use in the path 

analysis (Kleinbaum, Kupper, & Muller, 1988; Hellevik, 1984). 



CHAPTER in 

RESULTS 

The results of the stepwise logistic regression on the severity of coronary heart disease 

resulted in cholesterol, mild obesity, Anger-in, and Trait Anger - Angry reaction (T-ANG/R) 

emerging as the explanatory variables. Cholesterol and mild obesity were significant at the 

.05 level, while Anger-in was marginally significant at the .08 level. After accounting for the 

above three variables, T-ANG/R was significant at the .05 level. However unlike the first 

three variables, the T-ANG/R scale was negatively associated with severity of CHD. Table 1 

summarizes the variables that were entered into the model, the partial regression coefficients, 

and the levels of significance. All of the other consummatory/behavioral variables were 

entered into the model but were not statistically significant. 

Pearson product-moment correlations were calculated among the State-Trait Anger 

Expression Inventory (STAXI) and the various consummatory and behavioral variables. The 

results are presented in Table 2. 

Correlations significant at the .05 level were obtained between alcohol consumption 

and STAXI S-Anger, STAXI T-Anger, STAXI T-Anger/R, and Anger from lifestyle 

changes. Significant positive correlations at the .05 level were also obtained between exercise 

and STAXI T-Anger as well as between cholesterol and STAXI Ax/Con. A significant 

negative correlation (jd < .05) was found between cholesterol and STAXI AX/EX. 

34 
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Table 1 

Stepwise Logistic Regression of Severity of Coronary Heart Disease 

Variable Number In Partial Regression 
Coefficient 

Significance 
Level 

Cholesterol 1 .0134 .005 

Mild Obesity 2 1.1464 .047 

Anger-In 3 .1913 .080 

T-Anger/R 4 -.2938 .035 

Note: Anger-In and T-Anger/R (Trait Anger - Angry Reaction) are State-Trait Anger 

Expression Inventory (STAXI) scales. 

Pearson product-moment correlations were calculated among the State-Trait Anger 

Expression Inventory (STAXI) scales and subscales. Table 3 summarizes the results of this 

analysis. Significant correlations were obtained for the following STAXI anger scales and 

subscales, all significant at the .01 level: STAXI State Anger with all subscales except Anger 

Control; STAXI Trait Anger with all subscales; STAXI Trait Anger - Angry Temperament 

with all subscales; STAXI Trait Anger - Angry Reaction with all subscales except Anger 

Control; STAXI Anger-In with all subscales except Anger Control; STAXI Anger-Out with 

all subscales except Anger Control; STAXI Anger Expression with all subscales. All 

relations between STAXI Anger Control and other subscales were negatively correlated. 

STAXI Anger Control was not correlated at a significant level with STAXI State Anger, 

STAXI Anger-In and STAXI Anger Change. STAXI Anger Control was negatively 
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Table 2 

Correlation Coefficients for State-Trait Anger Expression Inventory (STAXI) and 

Consummatorv/Behavior Variables 

STAXI 
S-Ang 

STAXI 
T-Ang 

STAXI STAXI 
TAngT TAngR 

STAXI 
AXIn 

STAXI 
AXOut 

STAXI 
AXCon 

STAXI 
AXEX 

STAXI 
AChng 

Choi- .04 -.13 -.06 -.07 .10 -.15 .32* -.26* -.05 

Obese .15 .17 .13 .19 .11 .07 -.04 -.02 .02 

Etoh .27* .26* .12 .25* .20 .21 -.01 .17 .28* 

Exer .08 .27* .23 .21 .10 .19 .05 .08 .12 

SmoSt-,02 -.10 -.08 -.05 -.14 -.20 -.03 -.08 -.04 

YrSmo. 13 .03 -.08 .11 -.03 .09 .02 -.01 .18 

#Cig .28 .10 -.07 .16 -.06 .09 .01 .05 .12 

CHDSt .09 .09 .03 .10 -.20 .03 -.19 .14 .14 

*£ < .05. 

Note: STAXI = State-Trait Anger Expression Inventory; STAXI S-Ang = State Anger; 

STAXI T-Ang = Trait Anger; STAXI TAngT = Trait Anger - Angry Temperament; STAXI 

TAngR = Trait Anger - Angry Reaction; STAXI AXIn = Anger-in; STAXI AXOut = Anger-

Out; STAXI AXCon = Anger Control; STAXI AXEX = Anger Expression; STAXI AChng = 

Anger Change with lifestyle changes; Choi = Cholesterol level; Obese = Obesity status; Etoh 

= Alcohol consumption; Exer = Exercise status; SmoSt = Smoking status; YrSmo = Number 

of years smoked; #Cig = Number of cigarettes smoked; CHDSt = Severity of Coronary Heart 

Disease. 



37 

correlated with STAXI Anger-Out and STAXI Trait Anger - Angry Reaction at the .05 level. 

Significant negative correlations at the .01 level were found between STAXI Anger Control 

and STAXI Trait Anger, STAXI Trait Anger - Angry Temperament and STAXI Anger 

Expression. 

A stepwise multiple regression was performed to analyze the hypothesis that hostility 

predisposes an individual to negative consummatory behaviors. These behaviors, it is 

assumed, subsequently contribute to CHD. For this analysis, STAXI Trait Anger was used as 

the dependent variable, while the negative consummatory behaviors were the independent 

variables. The results are presented in Table 4. The results of the multiple regression 

indicated that individuals with moderate obesity and alcohol consumption (more than 4 

alcoholic beverages per week) had higher levels of trait anger, significant at the g < .05 level. 

Exercise was marginally significant at the .08 level. 

A stepwise multiple regression was calculated to test the hypothesis that some of the 

hostility that occurs in CHD results from an individual being angry that they are unable to 

engage in some of their previous negative consummatory behaviors following a myocardial 

infarction to prevent further heart disease and possibly death. For this analysis, the scale 

developed to assess anger as a result of lifestyle changes (Anger Change) was used as the 

dependent variable, while the negative consummatory behaviors were the independent 

variables. The results of this analysis are presented in Table 5. Heavy alcohol consumption 

was found to be significantly correlated (j> < .01) with higher Anger Change scores. Mild 

obesity was found to be marginally significant at 2 < 06. 
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Table 3 

Correlation Coefficients for State-Trait Anger Expression Inventory fSTAXD Scales and 

subscales 

STAXI STAXI STAXI STAXI STAXI STAXI STAXI STAXI STAXI 
S-Ang T-Ang TAngT TAngR AXIn AXOut AXCon AXEX AChng 

Achng .57* .67* .38* .60* .33* .49* -.22 .31* 

AXEX .43* .63* .61* .49* .49* .62* -.68* 

AXCon-.22 -.42* -.45* -.26** .01 -.23** 

AXOut .38* .68* .58* .56* .49* 

AXIn .33* .56* .46* .54* 

TAngR .42* .88* .49* 

TAngT .32* .80* 

T-Ang .50* 

*£ < .01 

**g < .05 

Note: STAXI = State-Trait Anger Expression Inventory; STAXI S-Ang = State Anger; 

STAXI T-Ang = Trait Anger; STAXI TAngT = Trait Anger - Angry Temperament; STAXI 

TAngR = Trait Anger - Angry Reaction; STAXI AXIn = Anger-in; STAXI AXOut = Anger-

Out; STAXI AXCon = Anger Control; STAXI AXEX = Anger Expression; STAXI AChng = 

Anger Change with lifestyle changes 
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Table 4 

Best-fit Model for State-Trait Anger Expression Inventory (STAXD 

Trait Anger Subscale and Consummatorv Variables 

Consummatory 
Variable 

R-Square Partial Regression Significance 
Coefficient Level 

Moderate Obesity . 13 

Heavy Alcohol Use . 19 

Exercise .23 

4.14 

2.98 

1.67 

.003 

.023 

.078 

Table 5 

Best-fit Model for Anger Resulting from Lifestyle Change 

Subscale and Consummatorv Variables 

Consummatory 
Variable 

R-Square Partial Regression Significance 
Coefficient Level 

Heavy Alcohol Use . 10 

Mild Obesity . 14 

2.86 

-1.53 

.009 

.060 

Two stepwise multiple regressions were also performed to test the final hypothesis 

that the expression of hostility and not the mere experience of it, was correlated positively 

with not only consummatory behaviors, but also with the anger resulting from the change in 

consummatory behavior. For these analyses, STAXI Trait Anger and STAXI Anger 
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Expression were used as the dependent variables, and the negative consummately behaviors 

were the independent variables. The results are presented in Table 6 and Table 7. These 

results demonstrate that this hypothesis was not supported in this study. The experience of 

hostility appeared to produce higher correlations with behavioral/consummatory variables 

than did the expression of hostility. The results of the multiple regression indicated that 

individuals with obesity (grade 2 obesity) and heavy alcohol consumption (more than 4 

alcoholic beverages per week) had higher levels of trait anger, significant at the £ < .05 level. 

Exercise was marginally significant at the .08 level. The expression of hostility did not 

produce any significant correlations with the exception of obesity which was marginally 

significant. 

Table 6 

and Consummatorv Variables 

Consummatory R-Square Partial Regression Significance 
Variable Coefficient Level 

Moderate Obesity .13 4.14 .003 

Heavy Alcohol Use .19 2.98 .023 

Exercise .23 1.67 .078 
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Table 7 

Best-fit Model for State-Trait Anger Expression Inventory CSTAXO Anger Expression 

Subscale and Consummatorv Variables 

Consummatory R-Square Partial Regression Significance 
Variable Coefficient Level 

Mild Obesity .05 -4.70 .068 

Moderate Alcohol Use .06 3.09 .293 



CHAPTER IV 

DISCUSSION 

This study produced some inconsistent results for the hypotheses under investigation. 

The stepwise logistic regression demonstrated that individuals with more severe coronary 

heart disease possessed higher levels of cholesterol and mild obesity. Anger-In and Trait 

Anger - Angry Reaction were also significantly correlated with severity of CHD, after 

accounting for cholesterol and mild obesity. Thus, high cholesterol and mild obesity appear 

to be most significantly related to the severity of CHD; holding anger in and the disposition to 

express anger when criticized or being treated unfairly by others also significantly contribute 

to the severity of CHD. The physiological contributers (high cholesterol levels and mild 

obesity) to the severity of CHD appear to be related to lifestyle behaviors in general, and to 

dietary choices in particular. As stated earlier, factors such as cholesterol level and obesity are 

also influenced by variables such as exercise, smoking, and genetic predispositions. Thus, 

although dietary behavior may significantly impact these factors, other variables must also be 

considered. Interestingly, factors such as moderate obesity, smoking status, exercise, and 

alcohol use were not entered into the model and did not appear to contribute significantly to 

the severity of CHD after accounting for the variables already in the model. 

The Pearson product-moment correlations examining the relations between the anger 

scales and the various consummatory variables also produced some interesting results. 

42 
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Alcohol consumption was significantly correlated with both state and trait anger, along with 

anger change as a result of lifestyle changes and the disposition to express anger when 

criticized or treated unfairly by others. Alcohol consumption appears to produce more 

situational anger and be involved in individuals who possess enduring angry attitudes than 

many of the other consummatory behaviors such as smoking and obesity. Another plausible 

explanation could be that angry individuals consume alcohol to help modulate their angry 

feelings. 

Cholesterol level was significantly correlated with the STAXI Anger Control scale 

which measures the frequency with which an individual attempts to control the expression of 

anger. While the nature of this relationship is unclear, it is likely influenced by a number of 

factors. The individual who controls anger expression may make poor dietary choices, 

including foods high in cholesterol, which in turn, may lead to hypercholesterolemia. These 

individuals may attempt to use unhealthy eating habits as an outlet for their frequent anger 

control. Individuals who frequently control their anger may be very quiet, attempting to hold 

everything inside. They may try to modulate their angry feelings by finding satisfaction, 

pleasure, and relief in other activities such as eating. Although exercise, smoking, and other 

factors influence cholesterol level, they were not strongly associated with anger control in this 

study. Smoking was marginally negatively correlated with anger control suggesting that 

individuals who smoke tend to control their anger less, or perhaps that smoking may be a 

release for individuals who tend to control their anger. There was a marginal positive relation 

between exercise and anger control. Exercise could be conceptualized as an outlet or a release 
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for individuals who control their angry feelings. Overall, the results suggest consistent 

relations, although not statistically robust, between these consummatory variables and anger 

control. A genetic predisposition to hypercholesterolemia would also influence an 

individual's cholesterol level, although how such a predisposition could relate to anger is open 

to conjecture. 

The ST AXE Anger Expression scale, which provides a general index of frequency of 

anger expression, regardless of the direction of expression, was negatively correlated with 

cholesterol level at the £ < .05 level. Thus, individuals who frequently express their anger 

appear to have lower serum cholesterol levels. Perhaps anger expression is an outlet to 

prevent or reduce hypercholesterolemia. This would appear to provide support for the theory 

that the expression of anger in a healthy manner is beneficial for health reasons. 

As in previous studies (Buri, 1990; Spielberger, 1988), the STAXI anger scales and 

subscales were found to be highly intercorrelated. With the exception of the Anger Control 

scale, all of the scales were inter-correlated at the .01 level, suggesting they are measuring, at 

least in part, a similar construct. The STAXI Anger Control was negatively correlated with 

all measures except STAXI State Anger, STAXI Anger-In and STAXI Anger Change. The 

Anger Control scale is expected to be negatively correlated with other anger scales as it is 

measuring the frequency with which an individual attempts to control the expression of anger. 

Thus, the STAXI appears to possess adequate validity. 

The results of the multiple regression analyzing the hypothesis that anger predisposes 

an individual to negative consummatory behaviors produced two variables that were 
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significantly related to trait anger. Individuals higher in trait anger displayed the highest 

levels of obesity and alcohol consumption. In this study, moderate or grade 2 obesity (Shils, 

Olson, and Shike, 1994) was the highest level of obesity as there were not any subjects who 

achieved severe or grade 3 obesity. It is expected that individuals in the grade 3 obesity range 

would have had higher levels of trait anger. Individuals in the present study who consumed 

more than four alcoholic drinks per week fell into the highest alcohol consumption range. It 

is also expected that as alcohol consumption increases, trait anger scores would increase 

concurrently. It is apparent from the present study that individuals higher in trait anger are 

more likely than those lower in trait anger to be predisposed to at least some negative 

consummatory behaviors, namely obesity and alcohol consumption. 

Another hypothesis of the present study was that some of the anger/hostility occurring 

in individuals with CHD is a result of their inability to engage in some of the previous 

negative consummatory behaviors they once participated in to prevent further or more severe 

heart disease. For this part of the study, anger resulting from lifestyle changes (Anger Change 

scale) an individual was required to make to prevent further heart disease was used. The 

results of the multiple regression demonstrated that heavy alcohol consumption was most 

significantly related to high Anger Change scores. Thus, those individuals who consumed 

more than four alcoholic beverages per week were more likely than those who consumed less 

alcohol to report being angry about lifestyle changes they were required to make. Perhaps 

individuals who consume more alcohol are more angry in general or continue to consume 

more lcohol despite being informed that it places them at higher risk. As noted earlier, maybe 
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those who consume more alcohol are attempting to modulate their angry feelings with alcohol 

despite the risks associated with it. Mild, but not moderate obesity, was found to be 

marginally predictive at £ < .06. Poor diet, along with alcohol consumption, may be more 

difficult to alter than other negative consummatory behaviors; or perhaps the evidence that 

these behaviors are detrimental to health is not as convincing as is the evidence against factors 

such as cigarette smoking. 

The final hypothesis in this study analyzed the possibility that the expression of 

hostility, and not just the experience of it, was positively correlated not only with 

consummatory behaviors, but also with the anger resulting from the change in consummatory 

behavior. A multiple regression was performed to test this hypothesis and the results did not 

support the hypothesis. Conversely, the experience of anger/hostility produced higher 

correlations with behavioral or consummatory variables than did the expression of 

anger/hostility. The results of the multiple regression indicated that individuals with moderate 

obesity (grade 2 obesity) and heavy alcohol consumption (more than 4 alcoholic beverages 

per week) had higher levels (g_< .05) of trait anger or the experience of anger. The results of 

a multiple regression also indicated that there were no significant relations between anger 

expression and any of the consummatory variables. Thus, there appear to be significant 

relations between some negative consummatory variables and the experience of anger, but not 

the expression of it. Siegman (1994) recently found some evidence that is similar to the 

present findings. In a study with male undergraduates that was recently completed in his 

laboratory, researchers discovered a positive association between the experience of 
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anger/hostility and smoking, the consumption of caffeine, and sleep deprivation. No 

associations were found between the expression of anger and these coronary-prone lifestyle 

variables. Although the present study did not find an association between smoking and 

anger/hostility, a relation was discovered between anger/hostility and other lifestyle or 

consummatory variables. It should be noted that in the present study, smoking was not found 

to be significantly related to any of the anger variables or CHD severity. This may be due in 

part to the relatively few number of subjects who were current smokers during this study. 

Clinical Implications 

This study produced some interesting results to add both to the existing behavioral 

medicine literature in general and specifically to the role of anger/hostility in CHD. Although 

this study did not answer many of the questions regarding the impact of behavior on health, it 

did provide additional information that should be examined in conjunction with other studies 

on this important topic. The clinical application of the current findings to the treatment of 

CHD and its etiological factors is limited and should be combined with existing research. The 

results of the present study indicate that cholesterol and obesity are significant contributers to 

the severity of CHD. These two factors have some clear behavioral causes such as poor 

dietary choices and a sedentary lifestyle. As has already been established in previous 

research, it is imperative for individuals to have good dietary habits and engage in a regular 

exercise program. The other factors that were significantly associated with severity of CHD, 

Anger-In and Trait Anger - Angry Reaction, are also behavioral choices, although perhaps 

more difficult to control. Individuals who tend to suppress their anger and react angrily need 
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to discover healthier alternatives to this behavior such as relaxation training, psychotherapy, 

or some cognitive coping mechanism. 

Although alcohol consumption was correlated significantly with both state and trait 

anger, it was not a significant factor in the severity of CHD. Previous research has indicated 

that moderate alcohol consumption may have a prophylactic effect on CHD (Klatsky, 

Friedman, & Siegelaub, 1981; Marmot, Shipley, & Rose, 1981) and that there are positive 

relations between consummatory behaviors (e.g., alcohol consumption) and anger/hostility 

(Schweritz et al., 1991; Siegler et al., 1991). However, alcohol consumption may predispose 

an individual to anger which in turn puts an individual at increased risk of CHD. This 

relation would seem to suggest that the beneficial effects of alcohol consumption may be 

overshadowed by an increase in potential for experiencing anger. An alternative 

interpretation may be that an individual with enduring angry feelings uses alcohol to modulate 

their anger and thus benefits by lowered angry feelings and the apparent benefit of moderate 

alcohol intake. Another alternative could be that alcohol exerts its apparent prophylactic 

effect on CHD through lowered angry or hostile feelings. Clearly there is a need for further 

research in this area to clarify the relations among these variables. 

Limitations 

Although the current study produced some interesting findings and further clarified 

the role of anger/hostility in CHD, the study did possess some problems and limitations. 

First, the study was limited to males; this, by definition, eliminates the automatic application 

of the results to the female population. It is likely that the relation between anger/hostility and 
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CHD is different in women. There are many physiological, psychological, and social factors 

that may influence gender differences in CHD. Secondly, there were no subjects in the 

current study that presented with level 3 or severe obesity. Thus, the findings are limited as a 

result of not being able to analyze the effects of severe obesity on CHD or one'its contributing 

factors. Thirdly, the severity of CHD was rated by each subjects' physician; this rating may 

have been somewhat subjective. Although this rating is very useful, it is not completely 

objective and without judgement. Finally, problems exist with the statistical analyses used. 

One of the main problems with stepwise multiple regression is that if enough variables are 

entered into the analysis, at least one will achieve significance by chance. Also, a stepwise 

multiple regression with a small number of observations is not valid. The 70 subjects in this 

study provided ample observations for appropriate use of the stepwise multiple regression, so 

this is not considered a serious limitation in the present study. 

Summary and Future Directions 

The results of the present study clarified the role of anger/hostility in CHD, replicated 

results of some previous research, and developed areas of direction for future study. In the 

present study, the consummatory/lifestyle variables of obesity and alcohol consumption were 

consistently related to anger variables. It is interesting to note that although the levels of these 

two variables changed (from mild to moderate to heavy) in the different analyses, they were 

consistently associated with anger variables at a significant level. Thus, although the 

magnitude of these variables changed in relation to different variables, alcohol consumption 

and obesity showed a consistent positive association with the various anger variables. Further 
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research is needed to clarify the role of alcohol consumption and obesity on angry attitudes. 

Cholesterol level and mild obesity were shown to possess a significant association with the 

severity of CHD while Anger-In and Trait Anger - Angry Temperament were shown to be of 

marginal significance when controlling for the first two variables. More research is needed to 

further explore the relations between these variables. Although cholesterol and obesity are 

clearly related and are dependent on factors such as diet and exercise, they may also be 

associated with anger. 

Future research should continue to explore the role of psychological variables, 

especially anger/hostility, on diseases such as CHD. Studies should explore these relations in 

females as well as in males. It would also be interesting to determine how these 

psychosomatic influences affect different racial and socioeconomic groups. Obviously the 

ability to generalize results to different populations would require the implementation of 

research programs to study these populations and to determine if gender and cultural 

influences exist. Research in this area should include social desirability questionnaires to 

minimize the effects of subjects trying to "look good" and responding only in a manner that 

appears favorable. In the current study, there were no subjects who presented with severe 

obesity; this limitation should be avoided in future research to more accurately assess the 

affects of this variable. This and other consummatory/behavioral variables should be rigidly 

controlled in future research. Another limitation of the current study that should be 

eliminated in subsequent studies is the subjectivity of CHD status. The ejection fraction is a 

more objective assessment of CHD than physician rating of the severity of CHD as it 
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measures actual heart tissue damage by assessing the amount of blood that is ejected from the 

heart with each beat. This assessment is accomplished by utilizing ultrasound or other nuclear 

medicine technology. An ejection fraction is not routinely completed because it is expensive. 

It would, however, provide a more objective measure of actual CHD damage and would be a 

continuous variable. This would allow researchers to utilize different statistical analyses such 

as path analysis. 

Overall, little is known about differential relationships between various behavioral 

risk factors including negative consummatory variables and anger, and different CHD 

endpoints, such as sudden cardiac death and atherosclerosis. Consider, however, the 

possibility that expressed anger/hostility is primarily associated with sudden cardiac death, the 

experience of anger/hostility with more insidious CHD endpoints such as atherosclerosis, and 

cynical mistrust with yet another CHD endpoint (Siegman, 1994). The possibility that anger 

is differentially associated with different types of lifestyle or consummatory variables and 

different CHD endpoints is exciting and yet perplexing. These various components may 

interact with each other in a complicated manner. It may be that none of the variables are 

independent risk factors for CHD, but all of them may be inter-related at some level. Clearly, 

more research is needed to clarify these and other questions. The answers may be a long way 

off. However, research must continue to attempt to answer these complicated questions even 

if the results are slow in coming. 
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Dear : 

We are asking for your help. Please take a minute to read this letter. We are a 
conducting a research study to examine the effects of certain physical and personality 
factors on heart disease. From this research we hope to see if there is a relationship 
between these physical/personality factors and heart disease. This may help in the 
prevention and treatment of heart disease. This study has been approved by your 
physician and I received your name from him. Your willingness to participate in this 
study would be greatly appreciated. 

Enclosed with this letter is a health inventory that asks various questions about your 
health. In addition to the information obtained from this questionnaire, we are asking 
your permission to obtain information about your coronary heart disease from your 
medical record. Only information relating to your heart disease (cholesterol level, blood 
pressure, etc.) will be reviewed and all of this information will be held strictly 
confidential. 

Also please find enclosed a brief self-rating questionnaire. There is a 2-page answer 
sheet attached to it where you can record your responses. 

Finally, there is an informed consent form that explains that you have been 
informed about the nature of the study and that the personal risks or discomfort 
directly associated with this study are considered to be minimal. 

If you would be willing to complete the health inventory, the self-rating 
questionnaire, and sign the informed consent it would be greatly appreciated. Please 
return all of these items in the self-addressed, stamped envelope provided. 

If you have any questions or problems that arise in connection with this study, 
please contact Robert Buri, the project director, at 886-0123. Thank you for your 
participation in this study. 

Sincerely, 

Robert J. Buri, M.S. 
Psychology Intern 

TfflS PROJECT HAS BEEN REVIEWED BY UNIVERSITY OF NORTH 
TEXAS COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 
Phone: (817)565-3940 
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INFORMED CONSENT 

I, , agree to participate in a research project 
studying physical and psychological risk factors for coronary heart disease (CHD). The 
purpose of this study is to examine some of the different risk factors for coronary heart 
disease and how they interact with each other. We hope to use the information 
obtained in this study to further help coronary heart disease patients. 

As a participant, I understand that I will be asked to complete a health inventory as 
well as a self-rating questionnaire. In addition, I have agreed to let a qualified health 
professional review my medical record for the purpose of obtaining information about 
my coronary heart disease only. 

I have been informed that any information obtained in this study will be recorded 
with a code number that will allow the researcher to determine my identity. At the 
conclusion of the study the key that relates my name with my assigned number will be 
destroyed. Under this condition, I agree that any information obtained from this 
research may be used in any way thought best for publication or education. 

I understand that personal risk or discomfort directly involved with this research is 
considered to be minimal and that I am free to refuse to participate or to withdraw my 
consent and discontinue participation in this study at any time without penalty or effect 
to any health benefits to which I currently receive or am entitled. 

If I have any questions or problems that arise in connection with my participation in 
this study, I should contact Robert Buri, the project director at 886-0123. 

Signature of participant Date 

Signature of investigator Date 

Tins PROJECT HAS BEEN REVIEWED BY UNIVERSITY OF NORTH 
TEXAS COMMITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 
Phone: (817)565-3940 
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ID# 

HEALTH INVENTORY 

Name Date 

Address 

Phone # Date of Birth 

Sex Race Marital Status 

Height W eight 

Have you been diagnosed with high blood pressure? 

Last blood pressure taken / 

Highest blood pressure reading / 

Have you or do you currently take medication for high blood 

pressure? 

Do you currently smoke? (if yes, # of cigarettes per day and for 
how long) 

Are you a former smoker? (if yes, # of cigarettes per day and for 
how long) 

Do you drink alcohol? Number of drinks per week 

Do you have Coronary Heart Disease? (please indicate dates and 

severity of heart attacks) 

Do you have a family history of coronary heart disease? 
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Has your doctor told you that you have high cholesterol? (Please 

indicate cholesterol level if known and date of measure): 

Do you exercise? If yes, please indicate frequency and type of 
exercise: 

Do you have any other medical problems? Please explain: 
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PART 4 DIRECTIONS 

Many people who have coronary heart disease (those who have had a heart attack) are 
asked to change their lifestyle. Often people are asked by their physicians to quit smoking 
cigarettes after having a heart attack. People are also sometimes told to change their eating 
habits in an attempt to lower fat and cholesterol consumption. Coronary heart disease patients 
are sometimes told that they need to lose weight and exercise more frequently. Physicians 
often tell their patients to alter their consumption of alcohol also. Read each statement then 
fill in the circle with the number which indicates how you feel when you think about all the 
changes that you have had to make in your lifestyle since having a heart attack. Remember 
that there are no right or wrong answers. Do not spend too much time on any one statement, 
but give the answer which seems to best describe how you feel when you consider the 
lifestyle changes you were required to make after having a heart attack. 

Fill in (1) for Not at all Fill in (3) for Moderately so 
Fill in (2) for Somewhat Fill in (4) for Very much so 

When I think of the lifestyle changes I had to make 

45.1 feel angry 
46.1 feel like banging on the table 
47.1 am furious 
48.1 feel like breaking things 
49.1 am mad 
50.1 feel irritated 
51.1 feel like hitting someone 
52.1 am burned up 
53.1 feel like swearing 
54.1 feel like yelling at somebody 
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CORONARY HEART DISEASE STUDY 

Patient Name 

Last 3 Blood Pressure Readings 

Cholesterol Level 

Physician Rating of CHD Severity (Please circle one) 

Mild Moderate Severe 
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