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ABSTRACT

FACTORS ASSOCIATED WITH PSYCHOSOCIAL STRESS IN POSTOPERATIVE

AORTOCORONARY ARTERY BYPASS GRAFT (CABG) PATIENTS

Judith Ann Moran

Department of Biological Dysfunction

School of Nursing

University of California, San Francisco

Since 1964, approximately 800,000 Americans have undergone aorto

coronary artery bypass graft (CABG) surgery. Although coronary bypass

graft surgery has become commonplace and patients report that hospital

ization is stressful for them and their families, relatively few studies

have been conducted. The need for additional nursing knowledge upon

which to base sound, effective nursing care of CABG patients provided

the impetus for this study. The question addressed was : What factors

are associated with psychosocial stress in postoperative aortocoronary

artery bypass graft (CABG) patients?

The conceptual framework was a synthesis of concepts from existing

theories of stress and coping. A descriptive design, with interview and

questionnaire methods, was used. The sample consisted of all subjects

admitted during a 9-week period in Spring 1981 who met the following

criteria: 1) admission for CABG surgery to the service of Dr. Norman E.

Shumway and associates, Stanford University Hospital, 2) no previous



cardiac surgery, 3) ability to read and speak English, and 4) 21 years

or older.

Fifty (86.2%) subjects were male and eight (13.8%) were female.

The age range was 29-72 years (X=59.2, SD=8.5). The modal CABG subject

was characterized as follows: Caucasian, married with two children,

Protestant, a high school graduate, and actively employed in management.

Risk factors of the subjects ranged from one to seven (mode=4). The

most frequent risk factors were: Type A behavior pattern (n=38) and

hyperlipidemia (n=35). Thirty-four subjects (58.6%) had a history of

myocardial infarction. Triple bypass surgery was performed on 65.5

percent (n=38). The mean length of hospitalization was 10.9 days,

including 2.9 days in ICU.

The mean psychosocial stress score (X=296.7) was higher than that

of general surgical patients in Wolicer's two previous studies of 1977

and 1978. The most frequent hospital stressors were: fear of surgery,

pain, lack of sleep, problems with medications, and absence from spouse

and family. The relationships between demographics, coronary factors,

magnitude of psychosocial stress, and hospital stressors were not

statistically significant. Therefore, the four null hypotheses were

accepted.

The study generated extensive information describing the CABG

patient and hospital-related stress. Findings suggest that stress is a

complex phenomenon involving numerous, interrelated factors. Implica

tions for nursing practice were discussed. Recommendations were made

for further research, such as studies to include larger sample size and

the development of clinical therapeutics to reduce patient stress.

4./ z/ /* hiº º * sº -/
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CHAPTER I

NATURE AND BACKGROUND OF THE STUDY

Overall Needs and Purposes of the Study

Coronary artery disease is a major health problem and a leading

cause of death in the United States (American Heart Association, 1980;

McIntosh, 1980). The major cause of coronary artery disease is

atherosclerosis, which is a variable combination of changes of the

intima, or inner lining, of the coronary arteries, characterized by an

accumulation of fats and other substances (DiGirolamo & Schlant, 1978;

Eliot & Edwards, 1978). Although atherosclerosis has been recognized

for centuries, knowledge about the etiology and pathologic sequence of

this condition is incomplete (Adams, 1980; DiGirolamo & Schlant, 1978).

The lack of knowledge concerning atherosclerosis has made it difficult

to develop effective methods of treating atherosclerotic coronary artery

disease (Hurst, Logue, and Walter, 1978).

In recent years, aortocoronary artery bypass graft (CABG) surgery

has been applied with increasing success as a palliative method of

treating patients with clinical manifestations of atherosclerotic

coronary artery disease, namely angina pectoris and myocardial

infarction (Akins & Austen, 1980; Preston, 1977). Furthermore, CABG

surgery has become recognized as a life-saving intervention in patients



with certain forms of the disease such as occlusion of the left anterior

descending coronary artery and double and triple coronary artery disease

(Harrison, 1976; Hurst, King, Logue, Hatcher, Jones, Craver, Douglas,

Franch, Dorney, Cobbs, Robinson, Clements, Kaplan, & Bradford, 1978;

Mathur, Hall, Garcia, deCastro, & Cooley, 1980). As a result of

widespread acceptance and demand, the use of CABG surgery has increased

rapidly. For example, since aortocoronary artery bypass grafting was

first successfully performed in 1964, over 640,000 Americans have

experienced this type of cardiac surgery (Collins, 1980; McIntosh &

Garcia, 1978). According to recent reports it is estimated that an

additional 80,000 to 100,000 patients will undergo CABG surgery in 1981

(Akins & Austen, 1980; Collins, 1980; Jenkins, 1980; McIntosh,

1980).

Although CABG surgery has become commonplace, little has been

written about the proper care of patients having this type of cardiac

surgery (Clements & Hurst, 1980). One reason for the dearth of

information is because few studies describing the health care problems

and needs of CABG patients have been conducted. Several reports have

suggested that CABG patients experience stress during hospitalization;

however, the nature of this stress is unclear. For example, Ochsner and

Mills (1978) stated that ". . . most patients view the procedure [CABG

surgery] with fear and apprehension" (p. 104). In addition, it has been

reported that coronary surgery patients ". may encounter stressful

situations during hospitalization" (Hurst, Logue, & Walter, 1978,

p. 1197).

In view of the increasingly large number of patients undergoing

CABG surgery, the obscure nature of the stress experienced by these



patients, and the lack of descriptive information upon which to base

effective nursing care strategies, an investigation was undertaken.

Five overall purposes were formulated which include the following:

1. Describe the demographic characteristics, coronary artery

disease risk factors, and cardiac disease history of post

operative aortocoronary artery bypass graft (CABG) patients.

2. Describe the hospital stressors identified by postoperative

aortocoronary artery bypass graft (CABG) patients while in the

cardiovascular intensive care unit (ICU) and while on another

unit after transfer from the ICU.

3. Compare the hospital stressors of postoperative aortocoronary

artery bypass graft (CABG) patients while in the cardio

vascular intensive care unit (ICU) with the stressors

identified while on another unit after transfer from the ICU.

4. Determine the magnitude of the psychosocial stress experienced

by postoperative aortocoronary artery bypass graft (CABG)

patients as measured by the Hospital Stress Rating Scale

(Volicer & Bohannon, 1975).

5. Determine the relationship of the demographic and cardiac

related factors identified in the sample group to the hospital

stres SO rS and psychosocial stress experienced during

hospitalization.

Investigator's Interest in the Problem

Interest in patients having aortocoronary artery bypass graft

(CABG) surgery began three years ago while the investigator was working



as a nurse in the Cardiovascular Intensive Care Unit at Stanford

University Hospital. Following a comprehensive orientation and months

of working with CABG patients, the variant nature of CABG patients'

responses to hospital events and situations became increasingly evident.

It appeared that the variability observed in CABG patients' responses

might be related to postoperative recovery and therefore would have

important implications for nursing practice.

The manner in which postoperative CABG patients respond to

endotracheal suctioning is one example of how patients can vary in their

responses to seemingly identical hospital situations. Every post

operative CABG patient requires assistance with breathing for a few

hours following surgery. This is accomplished via an endotracheal tube,

the distal end of which rests in the main stem bronchi, while the

proximal end is attached to a mechanical ventilator. Usually a CABG

patient needs to be suctioned every one to two hours in order to clear

the endotracheal tube and facilitate weaning off the ventilator. Many

CABG patients respond negatively to being suctioned. Patients often

become upset and demonstrate stressful responses, for example,

attempting to remove the suction catheter and endotra cheal tube and

pushing the nurse away from the bedside. Frequently these patients

require sedation to relax them so that the nurse can complete the

suctioning procedure. Ironically, sedation may prolong the amount of

time that a patient requires assisted ventilation via an endotracheal

tube. Furthermore, prolonged intubation can lengthen a patient's stay

in the intensive care unit, an area reported to have numerous stressors

(Grout, 1980; Kornfeld, 1972; Simon, 1980; Strauss, 1968; West,

1975).



There are some CABG patients, however, who do not resist being

suctioned. These patients, while they may gag and become tense, rarely

attempt to pull at the tubes or to push the nurse away. In addition,

there appears to be another, albeit small, group of CABG patients who

manage to stay relatively relaxed in the intensive care unit. These

patients appear to experience few, if any, stressful responses during

uncomfortable procedures such as endotracheal suctioning.

It was the investigator's clinical nursing experiences which

stimulated initial interest in the study of postoperative CABG patients.

Particularly, it was the observation that certain CABG patients appeared

to experience greater stress than others which concerned the investi

gator. In addition, the investigator was intrigued by the observation

that similar hospital events and situations which appeared to be

stressful for certain CABG patients did not appear to be stressful for

others.

Other health professionals have reported observing variations in

the responses of cardiac patients to similar hospital experiences.

Hurst, Logue, and Walter (1978), in reference to patients with angina

pectoris, stated the following:

Admission to the hospital creates anxiety in many patients,
but we have been equally impressed with the reduction of
stress that occurs when certain patients are admitted to the
hospital. (p. 1249)

Several researchers have commented that patients' responses are

related to individual differences in cognitive perception and appraisal

of the environment (Bailey, 1980a, 1980b; Cohen & Lazarus, 1979;

Lazarus, 1976, 1978). Perception, in turn, is known to be based on a

host of factors, including genetic endowment, conditioning influences,

and life experiences (Claus, 1980; King, 1962; Selye, 1974). In view



of this information the investigator decided that a study focusing on

individual differences in patient characteristics and perceptions would

be useful in understanding the stress experienced by postoperative CABG

patients within the social environment of the hospital.

Problem Statement

The study focused on the following question: What factors are

associated with psychosocial stress in postoperative aortocoronary

artery bypass graft (CABG) patients?

Aortocoronary Artery Bypass Graft (CABG) Surgery

The Surgical Technique, Purpose, and Objectives

Aortocoronary artery bypass grafting (CABG) is one of many terms

used to describe a specific technique used in cardiac surgery. The

technique, presented in Figure 1, consists of the direct anastomosis of

one or more reversed segments of a vein, usually the saphenous vein,

between the ascending aorta and a patent segment of one or more of the

coronary arteries (Kouchoukos & Kirklin, 1978).

The purpose of CABG surgery is to bypass atherosclerotic lesions in

the coronary arteries (Akins & Austen, 1980; Kouchoukos & Kirklin,

1978). When atherosclerotic lesions narrow the lumen of a coronary

artery by more than 70.0 percent, the flow of blood to the myocardium is

reduced (Harrison, 1976). To a great extent, the ability of the heart

to pump blood through the body depends upon the myocardium, the middle,

muscular layer of the heart (James & Sherf, 1978).
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Figure 1. AORTOCORONARY ARTERY BYPASS GRAFT.
An example of a triple bypass graft from the aorta to the circumflex, left
anterior descending and right coronary arteries. Adapted and reproduced
with permission from the ICU Orientation Manual at Stanford University
Hospital. Palo Alto, Ca.; Stanford University Hospital. T975, p.T3T.



Under Certain circumstances, such as physical or emotional stress,

the myocardium requires increased amounts of oxygen to meet the demands

which stressful situations place on the heart (Sanderson, 1972;

Stephenson, 1977; Wheeler & Sheehan, 1978). Oxygen is carried to the

myocardium via the arterial blood flowing through the coronary arteries.

Therefore atherosclerotic lesions, by decreasing the coronary arterial

blood flow, can deprive the myocardium of oxygen (James, 1978; Swan,

1979).

Inadequate myocardial oxygenation results in a condition called

myocardial ischemia (Eliot & Edwards, 1978). The is chemic condition

stimulates pain fibers which travel in the nerves leading from the

heart. According to Sanderson (1972), "the pain impulses are perceived

by the patient as angina pectoris, which simply means pain in the chest"

(p. 54).

In addition to causing angina pectoris, atherosclerotic coronary

artery lesions can result in myocardial infarction, also called heart

attack (Eliot & Edwards, 1978; Guyton, 1976). When inadequate blood

flow to the myocardium is prolonged, the ischemia causes myocardial

cells to die and to become necrotic. Areas of the myocardium in which

is chemia has caused necrosis are said to be infarcted. These areas of

infarction cause myocardial dysfunction which can result in cardiogenic

shock, congestive heart failure, cardiac arrhythmias, and sudden death

(Helfant & Banka, 1978; Guyton, 1976).

Aortocoronary artery bypass graft (CABG) surgery attempts to

revascularize areas of ischemic myocardium. The CABG procedure

a coomplishes this aim by directly increasing the flow of oxygenated

arterial blood from the aorta to patent segments of the coronary



arteries. According to numerous reports, the CABG procedure has five

objectives, which are to: 1) increase physical activity, 2) relieve or

diminish angina pectoris, 3) preserve the myocardium, 4) prevent

myocardial infarction, and 5) prolong life (Alderman, Harrison, &

Shumway, 1977; Cunningham, Isom, & Spencer, 1978; Greene, Bunnell,

Arani, Schimert, Lajos, Lee, Tandon, Zimdahl, Bozer, Kohn, Wisco, &

Smith, 1980; Harrison, 1976).

Historical Perspective of CABG Surgery

The technique of aortocoronary artery bypass grafting (CABG)

developed with the aid of cine coronary arteriography (Akins & Austen,

1980; Helfant & Banka, 1978; Hurst, Logue, & Walter, 1978; Miller,

1977). This special radiographic technique was developed by Sones in

the late 1950s (Preston, 1977). Coronary arteriography assists CABG

surgery by identifying the exact location of occlusions in the coronary

arteries and permits followup evaluation of graft patency (McIntosh,

1980; Miller, 1977; Preston, 1977).

According to numerous reports (Helfant & Banks, 1978; Hurst,

Logue, & Walter, 1978; McIntosh, 1980; Ochsner & Mills, 1978;

Preston, 1977), the first successful CABG surgery was performed in 1964

by Garrett at the Methodist Hospital in Houston, Texas. During the

ensuing years the technique of CABG became increasingly perfected. As

the first reports of clinical results of this procedure were published,

the use of CABG surgery began to increase at a rapid rate (Effler,

Groves, Suarez, & Favaloro, 1967; Favaloro, 1968, 1969; Johnson,

Flemma, Lepley, & Ellison, 1969).
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In 1971 an estimated 10,000 CABG procedures were performed

(Farquhar, 1978). However, by 1976 the use of CABG surgery had

increased to approximately 60,000 procedures per year (Braunwald, 1976).

According to McIntosh and Garcia (1978), between the years 1967 and 1977

approximately 400,000 patients experienced CABG surgery.

Since 1978 between 80,000 and 100,000 CABG procedures have been

performed annually (Collins, 1980; Jenkins, 1980). As a consequence,

CABG has become the most common type of cardiac surgery. Furthermore,

CABG surgery is one of the most common of all the surgical procedures

currently performed in the United States (Akins & Austen, 1980;

McIntosh, 1980).

Significance of the Problem

The extensive use of CABG surgery reflects a major health problem

experienced by a vast sector of the American population. The problem is

that approximately 4.3 million Americans have a cardiac disease history

of myocardial infarction and/or angina pectoris (American Heart

Association, 1980). These conditions are manifestations of athero

sclerotic coronary artery disease and are two of the indications for

CABG surgery (Akins & Austen, 1980; Miller, Cannom, Fogarty, Schroeder,

Daily, & Harrison, 1973). This information suggests that, due to the

vast number of individuals with atherosclerotic coronary artery disease,

CABG surgery will continue to be used frequently in the 1980s.

Although the historical development of coronary artery surgery has

been well documented, little information exists describing the impact of
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this surgery on the patient. However, an example of one patient's

memories of CABG surgery is presented in the following account:

Recalling what I felt, heard, and saw - or imagined - will be
painful, not alone for remembered bodily pain, but for the
intense feelings about life, death, fear, and hope that are
bound to well up once again. But in spite of the inevitable
discomfort, I'm compelled to write, if only to thank the
nurses and doctors who saved my life. (Derrick, 1979, p. 277)

Currently there is a dearth of information available describing the

perceptions and experiences of patients hospitalized for CABG surgery.

This lack of knowledge limits the ability of nurses to plan effective

nursing care strategies to assist postoperative CABG patients in coping

with the stressors encountered during recovery from surgery. Therefore,

the need for additional information about CABG patients provided the

impetus for the present study.

The investigator believed that a study describing the character

istics of individuals requiring CABG surgery would provide needed

information related to this rapidly increasing group of cardiac

patients. In addition, findings of this study might provide information

useful to health care professionals planning the care of CABG patients.

For example, certain CABG patients might be found to perceive a greater

number of stressors in the hospital environment than other CABG

patients. Additionally, it might be found that CABG patients with

particular characteristics perceive certain types of hospital events and

situations as stressors. In the future, such information could be used

by nurses to teach CABG patients coping strategies to use when

encountering stressors within the hospital environment.

A desired outcome of nursing interventions, based on the findings

of the present study, might be a reduction in the negative stress

responses observed in certain postoperative CABG patients. Examples of
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negative stress responses are fear, hyperactivity, and tachycardia

(Smith & Selye, 1979). Negative stress responses place increased

demands on the heart, which can be detrimental to patients recovering

from heart surgery (Kornfeld, 1972; Lazarus & Launier, 1978; Smith &

Selye, 1979; Stephenson, 1977). Therefore nurses may contribute to

the health and well-being of CABG patients by teaching them adaptive

coping strategies.

Additionally, it was expected that the information gained from

interviewing postoperative CABG patients regarding their experiences

during hospitalization would identify specific hospital events and

situations which act as stressors. Nurses could then discuss hospital

stressors with patients, and attempts could be made to modify the

stressful nature of these events and situations. Nurses might also use

the data obtained from the present study to eliminate some of the

unnecessary stressors which may exist in the hospital environment. For

example, Hurst and associates (1978) reported that CABG patients find it

stressful to be transferred numerous times during hospitalization. If

the findings of the present study confirm that repeated transferring is

a stressor for CABG patients, attempts could be made to prevent

unnecessary transferring of patients. By reducing the number of

stressors within the hospital environment, the stress experienced by

patients might also be reduced.

Cardiac Disease History

Studies evaluating the results of CABG surgery have reported that

nearly all CABG patients have a cardiac disease history of angina

pectoris and that over half of the patients have experienced one or more
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myocardial infarctions (Alderman, 1979; Alderman, Harrison, & Shumway,

1977; Farinha, Kaplan, Harris, Dunne, Carlish, Kay, & Brooks, 1978).

Nevertheless, information describing cardiac disease history and prior

hospitalization experiences related to the treatment of angina pectoris

and/or myocardial infarction has not been used to study the stress

experienced by postoperative CABG patients. There are indications that

the findings of previous research studying patients during their

recovery from myocardial infarction would be helpful in studying the

responses of CABG patients. For example, the information gained from

studies identifying stress responses in myocardial infarction patients

following transfer from the cardiac care unit might be useful in

examining the psychosocial stress experienced by postoperative CABG

patients with a cardiac disease history of myocardial infarction (Klein,

Kliner, Zipes, Trayer, & Wallace, 1968; Minckley, Burrows, Ehrat,

Harper, Jenkin, Minckley, Page, Schramm, & Wood, 1979; Shannon, 1973).

Risk Factors Related to Atherosclerotic Coronary Artery Disease

In addition to cardiac disease history, the risk factors associated

with atherosclerotic coronary artery disease have not been used to study

the stress experienced by postoperative CABG patients. Information

describing the risk factors of CABG patients would identify differences

and similarities in the personal characteristics and health problems

experienced by these patients. Descriptive information of this nature

might also be useful in studying variations in the magnitude of

psychosocial stress and hospital stressors identified by patients

recovering from CABG surgery.
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Type A behavior pattern. There are indications that CABG patients

with Type A behavior pattern, a coronary artery disease risk factor, may

be characteristically predisposed to experience stress during hospital

ization. The Type A behavior pattern is defined as being "a

characteristic style of response to environmental stressors that

threaten [or challenge] an individual's sense of control over the

environment" (Rosenman & Chesney, 1980, p. 7). According to Volicer and

Wolicer (1978), "entry into the environment of the hospital means entry

into a system in which the patient generally has less control of daily

events than in the home environment" (p. 159). Therefore hospital

events and situations, which are perceived by Type A CABG patients as

threatening or challenging their personal sense of control over the

environment, might also be perceived as stressors by these patients.

Several reports have indicated that many of the patients having

CABG surgery demonstrate Type A behavioral characteristics. For

example, Cromwell and associates (1980) stated: "Often (especially in

younger patients) we find many of the traits Friedman and Rosenman

described in their book Type A Behavior and Your Heart [1974]. That is,

the patient will appear tense and impatient, often interrupting to

answer a question before we've finished asking it." (p. 34) In another

report describing CABG patients, it was stated: "Many heart patients

exhibit the behavioral characteristics of the Type A personality. Such

a patient, usually agressive, competitive, and in control of his

occupational, social, and family life, has suddenly had a role reversal.

A patient with this type of personality can be extremely anxious and

difficult to manage unless his needs are met." (Ochsner & Mills, 1978,

pp. 104-105.)
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These comments suggest that hospitalization may be stressful for

CABG patients with the Type A behavior pattern. However, since neither

of these reports used an established Type A assessment tool, for example

the Type A Structured Interview (Rosenman, 1978b), it can not be assumed

that the CABG patients were Type A individuals. Assessment of the

prevalence of Type A in postoperative CABG patients would provide useful

information. For example, it would be possible to determine it Type A

CABG patients experienced a greater magnitude of psychosocial stress as

measured by the Hospital Stress Rating Scale (Volicer & Bohannon, 1975)

than CABG patients without the Type A behavior pattern. Furthermore,

findings of previous research studying Type A in patients with angina

pectoris and myocardial infarction could be used in studying psycho

social stress in CABG patients.

It has been reported that different aspects of the Type A behavior

pattern may be found in individuals who subsequently developed angina

pectoris and myocardial infarction. The results of several studies

suggest that angina pectoris patients may be irritable and more

responsive to their environment, whereas myocardial infarction patients

may be more time oriented (Jenkins, Rosenman, & Zyzanski, 1974;

Jenkins, Zyzanski, & Rosenman, 1978). This information might be

particularly useful in examining variations in the hospital stressors

identified by postoperative CABG patients.

Cigarette smoking and other risk factors. Information describing

coronary artery disease risk factors in addition to Type A behavior may

be useful in studying psychosocial stress in postoperative CABG

patients. For example, there are indications that certain risk factors

influence the hospital experiences of patients. Coronary artery disease
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risk factors which influence the experiences of CABG patients may be

associated with variations in the hospital stressors identified by these

patients as well as in the magnitude of the psychosocial stress which

they experience.

Cigarette smoking is a coronary artery disease risk factor known to

influence the hospital experiences of postoperative CABG patients.

Shore and Johnson (1976) reported that smoking

. . . is the single most critical variant in pulmonary
complications [among CABG patients in the immediate post
operative period. The amount of time and effort required to
care for these patients increases exponentially with the
frequency and duration of smoking in the preoperative period.
(p. 154)

Consequently, the hospitalization experiences of a patient with

a history of cigarette smoking appear to be different from that of a

patient who has never smoked. In addition to cigarette smoking and the

Type A behavior pattern, other coronary artery disease risk factors such

as age, sex, family history of premature coronary artery disease,

hyperlipidemia, hypertension, diabetes mellitus, and obesity may also

influence the perceptions and experiences of postoperative CABG patients

in the hospital environment (American Heart Association, 1980).

Therefore, information on these factors are important variables to

consider in studying psychosocial stress in postoperative CABG patients.

Hypotheses

Based on the background information presented, four hypotheses were

formulated, as follows, to be tested in the present study.
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There will be no difference in the magnitude of the psychosocial

stress of those postoperative CABG patients with one coronary

artery disease risk factor as compared to those with more than one

coronary artery disease risk factor.

There will be no difference in the demographic characteristics,

coronary artery disease risk factors, hospital stressors, or

magnitude of psychosocial stress of those postoperative CABG

patients with a cardiac disease history of angina pectoris as

compared to those with a cardiac disease history of angina pectoris

and myocardial infarction.

There will be no difference in the demographic characteristics,

coronary artery disease risk factors, cardiac disease history,

hospital stressors, or magnitude of psychosocial stress of those

postoperative CABG patients with a history of cigarette smoking as

compared to those who have never smoked.

There will be no difference in the nature of the hospital stressors

identified by postoperative CABG patients while in the cardio

vascular intensive care unit (ICU) compared to those hospital

stressors identified while in another unit after transfer from the

ICU.
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Summary of the Chapter

This chapter has presented the overall needs and purposes of the

study. In addition, the investigator's interest in patients undergoing

aortocoronary artery bypass graft (CABG) surgery and their responses to

hospital events and situations were addressed. A rationale was

presented for obtaining data on the demographic characteristics,

coronary artery disease risk factors, cardiac disease history, hospital

stressors, and the magnitude of psychosocial stress experienced by

postoperative CABG patients. The chapter concluded with a presentation

of the four hypotheses of the study.
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CHAPTER II

CONCEPTUAL FRAMEWORK

The conceptual framework of the present study represents a

synthesis of concepts from existing theories of stress, adaptation, and

coping. These concepts are derived primarily from theorists who have

approached the study of stress from physiological, psychological,

social, and psychosocial viewpoints (Lazarus, 1966, 1978; Selye, 1976a;

Volicer, 1977). (See Appendix A for definition of terms.)

The patient recovering from aortocoronary artery bypass graft

(CABG) surgery may be considered the prototype of stress for several

reasons. First, the CABG patient suffers from atherosclerotic coronary

artery disease. The pathogenesis of this disease has been hypothesized

as being associated with physiological stress responses such as elevated

serum epinephrine levels (Eliot, 1974, 1979; Glass, 1977a, 1977b;

Friedman & Rosenman, 1974; Selye, 1976a). Secondly, the hospital

environment in which the CABG patient is treated has been identified as

a stressful social environment (Kornfeld, 1972; Volicer & Wolicer,

1978).

Reports suggest that CABG patients with certain psychological

characteristics may be particularly susceptible to stress within the

social setting of the hospital environment. Rosenman and Chesney (1980)

reported that individuals with the Type A behavior pattern, a coronary
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risk factor, are characteristically predisposed to respond to environ

mental stressors which are perceived as being a threat or challenge to

personal sense of control over the environment. Characteristic Type A

responses to environmental threats and challenges include aggressive,

competitive behavior and time urgency. Reports indicate that Type A

behavior may result in physiological stress responses such as increases

in pulse, blood pressure, and serum cholesterol levels (Friedman, 1978;

Friedman, Thoresen, & Gill, 1981). The tasks involved in recovery from

cardiac surgery tend to limit the amount of control which can be

retained by patients. Therefore CABG patients with the Type A behavior

pattern may experience stress during hospitalization, particularly

during the postoperative phase of recovery.

In addition, CABG patients might be predisposed to experience

stress during hospitalization because many of the hospital events and

situations associated with cardiac surgery have been identified as

stressors. For example, studies have determined that the equipment,

noise, and activity within the intensive care environment have acted as

stressors for postoperative, adult cardiac surgery patients (Heller,

Frank, Malm, Bowman, Harris, Charlton, & Kornfeld, 1970; Kornfeld,

1967, 1972; Kornfeld, Heller, Frank, & Moskowitz, 1974; Kornfeld,

Zimberg, & Malm, 1965; Lazarus & Hagens, 1968). In addition to

confronting potential stressors in the extrinsic environment of the

hospital, postoperative CABG patients may also possess intrinsic

stressors. Examples of intrinsic stressors include the following: the

physical exertion required during ambulation and the incisional

discomfort experienced during respiratory treatments, coughing, and deep

breathing (Derrick 1979; Lazarus, 1976; Sanderson, 1972; Yuille,
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1977). These stressors are of concern because of associated elevations

in pulse rate and blood pressure, which can be detrimental in patients

recovering from cardiac surgery (Kornfeld, 1972). Therefore the post

operative CABG patient is in the precarious position of having to

recover from cardiac surgery within the stressful milieu of the modern

hospital.

Although numerous reports have suggested that CABG patients

experience stress during hospitalization, few studies have been

undertaken to ascertain the nature of their stress. A conceptual

framework of factors associated with stress in postoperative CABG

patients would provide information useful in planning the health care of

these cardiac patients. The foundation of this framework is the concept

of stress.

Definition of Stress

There is no singular, universally accepted definition of stress.

On the contrary, stress has been defined and conceptualized in so many

different ways that confusion exists regarding the meaning of the term.

In an attempt to resolve some of the confusion, one researcher stated

the following:

Stress is a collective, generic term for an area of study, the
field of stress. It represents physiological, sociological,
and psychological phenomenon and their respective concepts.
Inquiry in the field of stress seeks to study a whole area of
problems which include the stimuli producing stress reactions,
the reactions themselves, and the various intervening
processes. (Lazarus, 1966, p. 27)

Scientific inquiry examining the relationships between stress,

human responses, health, and disease has tended to focus on one of three
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types of stress, namely physiological, psychological, or social stress.

However, in recent years eclectic approaches have become increasingly

utilized in stress research. For example, concepts such as psychosocial

stress now form the basis of several conceptual frameworks of stress

(Brown, 1980; Kimball, 1973; Volicer, 1977; Wolicer & Wolicer, 1978).

The following section will include a discussion of the four major ways

in which stress has been defined and conceptualized, namely physio

logical, psychological, sociological, and psychosocial stress.

Physiological Stress

Selye (1976a), the father of the stress concept, defined stress as

"the nonspecific responses of the body to any demand" (p. 36). Selye

(1956) began investigating physiological stress as a medical student at

the University of Prague in 1925. In laboratory experiments on animals,

Selye (1974) observed that tissues underwent cellular changes in

response to noxious stimuli. The stimulus or agent was considered the

"stressor" and the physiological responses were conceptualized as

"stress" (Selye, 1976a, p. 472).

The physiological or biological responses, which Selye called

stress, were considered to be a reflection of the "wear and tear caused

by life" (Selye, 1976a, p. xvi). In addition, stress was viewed as the

body's way of adapting to environmental demands which are continuously

encountered throughout life (Selye, 1976a, 1980). Therefore Selye

conceptualized adaptation as stress.

Selye (1976a) emphasized that stress, the body's adaptive response

to environmental stressors, had consequences for health and well-being.
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Other researchers interested in investigating the relationship of stress

to health and disease have focused on the phenomenon of adaptation

(Dubos, 1965; Friedman, 1978; Friedman & Rosenman, 1959, 1974;

Rosenman, 1978b; Rosenman & Chesney, 1980). As a consequence, theories

of stress and human disease, including atherosclerotic coronary artery

disease, are often concerned with investigating the process of

adaptation to environmental stressors. For example, according to Dubos

(1965):

states of health or disease are the expressions of the
success or failure experienced by the organism in its efforts
to respond adaptively to environmental challenges. (p. xvii)

Pathophysiology of Biological Stress Responses: The General Adaptation

Syndrome

The physiological responses, identified as stress by Selye (1956),

consist of three types of tissue changes, namely 1) adrenal stimulation,

2) shrinkage of the lymphatic organs, and 3) gastrointestinal ulcers

(Selye, 1950, 1956, 1976a). The pathogenesis of the stress-related

diseases or diseases of adaptation, such as peptic ulcer, ulcerative

colitis, arthritis, hypertension, and heart attack, has been

hypothesized as being associated with the stress responses of the

General Adaptation Syndrome (Pelletier, 1977; Selye, 1950, 1956, 1974,

1976a, 1976b). Many of the physiological studies investigating

atherosclerotic coronary artery disease have focused on the hormonal

responses identified by Selye (Friedman, 1969, 1978; Herd, 1978;

Mason, 1968b; Williams, 1978). Therefore, an integral part of a

conceptual framework for a study of factors associated with stress in

postoperative CABG patients is the General Adaptation Syndrome and other

key concepts described by Selye (1956, 1976a, 1980).
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Structure and function of the organs involved in the General

Adaptation Syndrome. The adrenal glands are two small endocrine glands

which lie above the kidneys. Each adrenal gland consists of two parts.

The inner section of the adrenal gland is called the adrenal medulla

and the outer part is called the adrenal cortex (Selye, 1956). The

adrenal medulla is functionally related to the sympathetic nervous

system, and it secretes the hormones epinephrine (adrenalin) and

norepinephrine (noradrenalin) in response to sympathetic stimulation

(Guyton, 1976).

The adrenal cortex secretes a different group of hormones. There

are over 30 adrenocortical hormones, all of which are synthesized from

the steroid cholesterol (Guyton, 1976; Selye, 1976a). There are two

major types of adrenocortical hormones, which are also referred to as

steroids, the mineralocorticoids and the glucocorticoids. The

mineralocorticoids, of which aldosterone is the major type, affect the

electrolytes of the extracellular fluid, primarily sodium and potassium

(Guyton, 1976; Vander, 1975). Selye (1976a, p. 56) called mineralo

corticoids "proinflammatory" because they stimulate excessive defensive

responses in the body. The glucocorticoids stimulate increases in blood

glucose concentrations and in the metabolism of fat and protein (Guyton,

1976; Podolsky, 1980; Selye, 1976a). The major glucocorticoid is

cortisol (Guyton, 1976). According to Selye (1976a, p. 55), the

glucocorticoids are "anti-inflammatory" because they inhibit excessive

defensive responses. The findings of Selye's (1950, 1956, 1974)

laboratory experiments indicated that a stimulus, which was referred to

as a stressor, effected the adrenal cortex without causing much of a

change in the adrenal medulla. Microscopic examination of the cortical
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portion of the adrenals revealed enlargement and evidence of hyper

activity of the cells. For example, there was evidence of "cell

multiplication and discharge of fatty secretion-droplets into the blood"

(Selye, 1976a, p. 22).

The lymphatic organs are the lymph nodes, spleen, and the thymus

(Guyton, 1976; Selye, 1976a). These organs consist of microscopic

lymphatic structures which are made up of innumerable, small white blood

cells. These cells are similar to the lymphocytes which circulate in

the blood (Selye, 1976a). Although the exact function of the lymphatic

organs are unknown, they are recognized as being vital to the

immunological defense system of the body (Carpenter, 1975; Eisen, 1974;

Guyton, 1976). For example, when exposed to radiation the lymphatics

and the lymphocytes become reduced and resistance to infection is

greatly impaired (Selye, 1976a).

In laboratory experiments conducted on animals, Selye (1950, 1956,

1974) observed changes in the lymphatic structures in response to

noxious stimuli. For example, when innoculated with chemical stressors

such as toxic tissue extracts or irritating solutions, there was a

reduction in the size of the lymphatic structures and in the number of

lymphocytes circulating in the blood (Selye, 1976a). In addition, it

was observed that stressors could cause bleeding ulcers in the stomach

and in the uppermost part of the small intestine, called the duodenum

(Selye, 1976a).

Selye called the biological stress responses observed in the

adrenal glands, lymphatic structures, and in the gastrointestinal tract

the General Adaptation Syndrome (GAS), for the following reasons:
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I called this syndrome general, because it is produced only by
agents which have a general effect upon large portions of the
body. I called it adaptive because it stimulates defense and
thereby helps in the acquisition and maintenance of a stage of
inurement. I called it a syndrome because its individual
manifestations are coordinated and even partly dependent upon
each other. (Selye, 1976a, p. 38)

Stages of the General Adaptation Syndrome. According to Selye

(1976a), the tissue changes involved in the body's physiological stress

response, the General Adaptation Syndrome, evolve over time in three

stages. These stages are referred to as the following: 1) the alarm

reaction, 2) the stage of resistance, and 3) the stage of exhaustion

(Selye, 1956). Each of the three stages has distinctive charac

teristics.

The alarm stage may be initiated by exposure to a stressor to which

a person is not adapted. According to Selye (1976a), most of the

stress-related diseases, also referred to as diseases of adaptation,

develop during this stage. The alarm stage consists of two phases, the

shock phase and the countershock phase.

The shock phase is the initial and immediate response to a stressor

(Selye, 1976a). During the shock phase the cells of the adrenal cortex

discharge hormones into the blood stream, the blood becomes

concentrated, and there is marked loss of body weight (Selye, 1956,

1976b). In addition, during the shock phase individuals experience the

symptoms of rapid pulse and low blood pressure (Selye, 1976a). As a

consequence of these physiological responses the body's resistance is

low, and death will ensue if the stressor is prolonged or intensified

(Selye, 1974, 1976a).

The second phase of the alarm stage is referred to as the counter

shock phase. The countershock phase represents a rebound response and
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is characterized by mobilization of defensive forces. For example, the

adrenal cortex begins to reproduce and store previously depleted levels

of hormones (Selye, 1956, 1976a).

The second stage of the General Adaptation Syndrome, the stage of

resistance, develops if the body is able to achieve successful

adaptation to the stressor (Selye, 1976a). In other words, there is

submission of the responses which occurred during the alarm stage as

other physiological responses assist the person to maintain health and

well-being when confronted with one or more stressors (Selye, 1976a).

The stage of resistance is characterized by the following responses:

establishment of abundant reserves of adrenocortical hormones, reduction

in blood viscosity, and an increase in body weight (Selye, 1956, 1976a).

When exposure to one or more stressors is continuous or prolonged,

the adaptation achieved during the stage of resistance is lost (Selye,

1976a). Adaptation is lost because the physiological responses

occurring during the stage of resistance are not capable of maintaining

a constant state of maximum activation (Selye, 1950, 1974, 1976b, 1980).

When the adaptive state of resistance is lost, the body enters into the

final stage of the General Adaptation Syndrome. The final stage of the

GAS is known as the stage of exhaustion and it represents the final

outcome of the "wear and tear" of stress (Selye, 1976a, p. 38). The

stage of exhaustion is characterized by physiological responses similar

to those of the alarm stage. The outcomes of the stage of exhaustion

have been described as a kind of "premature aging" and death (Selye,

1976a, p. 38).
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Adaptive and Maladaptive Biological Stress Responses

Selye (1956) conceptualized stress as a continuous process of

adaptive biological responses which are necessary to sustain life.

Therefore, according to Selye (1976a), stress cannot and should not be

avoided. As stated by Selye:

everybody is always under some degree of stress. Even
while asleep our heart must continue to beat, our lungs to
breathe, and even our brain works in the form of dreams.
Stress can be avoided only by dying. The statement of 'he is
under stress' is just as meaningless as the expression 'he is
running a temperature'. What we actually mean by such phrases
is an excess of stress or of body temperature. (p. 64)

In recent years Selye (1976a, 1976b, 1980) has made the distinction

that stress responses can be beneficial or detrimental. The outcome of

stress depends upon the individual. According to Selye (1976a), the

human body possesses a finite amount of "adaptive energy" (p. 307).

This energy is utilized by the individual in adapting to environmental

demands, which Selye (1956) referred to as stressors.

Usually stress responses assist the body to adapt to environmental

stressors (Selye, 1980). This type of stress is called "eustress", the

good stress, because it assists the body to adapt without depleting

large amounts of adaptation energy (Selye, 1976a, p. 74). Eustress

consists of a "balanced blend" of defensive and submissive responses

(Selye, 1976a, p. 169).

When stress responses are prolonged or excessive, adaptation energy

can be exhausted. Such stress responses are referred to as "distress"

(Selye, 1976a, p. 74). Distress is maladaptive because the outcome can

be detrimental to health and well-being. The pathogenesis of the

stress-related diseases, or diseases of adaptation, are hypothesized as

being related to distress responses (Pelletier, 1977; Selye, 1976a,

1976b).
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Selye (1974, 1976a) has suggested that stress can be utilized in a

beneficial manner. A person can achieve this outcome by using adaptive

energy in several ways, for example, by eliminating the unnecessary

stressors in one's life and by engaging in relaxing activities (Selye,

1976a). In other words, a person may reduce the negative effects of

stress, distress, by using adaptive coping strategies which enable a

person to utilize eustress to promote health and well-being.

The Role of Conditioning Influences

Selye (1980) has suggested that an individual's biological stress

responses may be enhanced or inhibited by certain factors called

"conditioning influences" (p. 129). According to Selye (1980), there

are two types of conditioning influences. One type is referred to as

endogenous because the factors originate from within the individual.

Examples of endogenous conditioning influences include age, gender, and

heredity factors. The other type of conditioning influence is called

exogenous. The source of exogenous conditioning influences lies within

the external environment. Examples of exogenous conditioning influences

include diet, living conditions, medications, habits such as exercise,

cigarette smoking, or alcohol intake, and prior experiences.

According to Selye (1980), variations in conditioning influences

are responsible for the observation that the same agent, or stressor

". may produce different effects and even lesions in different

individuals" (p. 129). Furthermore, under the influence of conditioning

factors a minor stressor, which is normally well tolerated, can become

"pathogenic" (Selye, 1980, p. 129). Therefore, conditioning influences

appear to be important factors to consider in the study of stress as it

relates to health and disease.
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Critique of the General Adaptation Syndrome

The hormonal responses identified by Selye have been recognized as

major contributions to the field of stress research. However, the

concept of the General Adaptation Syndrome (Selye, 1956) has been

criticized by numerous investigators, including Mason (1971) and Lazarus

(1966, 1974). Whereas Selye (1976a) has proposed a generality approach

to the study of stress, namely the General Adaptation Syndrome, both

Mason and Lazarus have developed specificity approaches.

According to Mason (1968a, 1968b, 1971), the body's responses to

environmental stressors are highly specific. The findings of numerous

research studies have supported Mason's view that different hormones are

secreted in response to different stressors (Frankenhaeuser, 1980;

Levi, 1965; Lundberg, 1976). Whereas Selye (1976a) has emphasized the

role of the adrenal cortical hormones in stress and disease, Mason

(1971) suggested that the effects of hormonal activity are not entirely

dependent upon the responses of the adrenal cortex. Rather, the outcome

of stress is dependent upon the balance between all of the hormones

produced by the body (Mason, 1968a).

Lazarus (1966, 1978) has developed another specificity approach to

the study of stress. Whereas Mason has focused on physiological stress,

Lazarus has approached stress from a psychological viewpoint. For

example, the Lazarus paradigm of stress has emphasized the role of

cognitive appraisal as the major determinant of the stress experienced

by an individual (Lazarus, 1978).
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Psychological Stress

The key feature of psychological stress that distinguishes it from

physiological and social stress is the assumption that a person uses

cognitive processes to evaluate whether environmental events and

situations are stressful. Stress, from a psychological viewpoint, is

not the unavoidable lifelong syndrome of biological responses

conceptualized by Selye (1956). Rather, stress has been defined in

psychological terms as "any event in which environmental or internal

demands (or both) tax or exceed the adaptive resources of an individual,

social system, or tissue system" (Lazarus & Launier, 1978, p. 296).

Furthermore, stress has been conceptualized as one of several possible

outcomes of person-environment transaction (Lazarus, 1978).

Person-Environment Transaction

According to the cognitive-phenomenological paradigm of stress

developed by Lazarus and associates, stress is a relational concept

which may result from the dynamic process which is continuously

occurring between a person and the environment (Lazarus, 1966, 1968,

1978; Lazarus, Averill, & Opton, 1974; Lazarus & Cohen, 1977a;

Lazarus, Cohen, Folkman, Kanner, & Schaefer, 1980a; Lazarus, Kanner, &

Folkman, 1980b; Lazarus, & Launier, 1978). The reciprocal relationship

is referred to as an "adaptive interchange" or ". special kind of

transaction between a person of a particular sort (i.e., with plans,

commitments, hidden agendas, and belief systems) and an environment with

its own characteristics (e.g., demands, constraints, and resources)"

(Lazarus & Launier, 1978, p. 320). The term, transaction, has been used
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by Lazarus and associates to describe the unique relationship between

person-environment as one entity. This is different from the term,

interaction, which separates the concepts, person and environment, into

two discrete variables (Lazarus, 1978; Lazarus & Launier, 1978).

According to Lazarus and Launier (1978), person-environment

transaction is psychologically mediated by cognitive processes such as

perception, learning, memory, thought, and appraisal. Numerous reports

have indicated that cognitive processes are influenced by many factors,

including the following: genetic endowment, life experiences, and

conditioning influences (Claus, 1980; King, 1962; Lazarus, 1978;

Selye, 1980; Wolff, 1953). Furthermore, according to Selye (1980):

The same degree of stress, induced by the same agent, may
produce different effects and even lesions in different
individuals. The fact that the state of stress, even if due
to the same agent, can cause different effects in different
individuals has been traced to 'conditioning factors', which
can selectively enhance or inhibit one or the other stress
effect. (p. 129)

Therefore it appears from psychological and physiological

viewpoints that variations in patients' responses to events and

situations within the hospital environment might be understood by

determining differences and similarities in conditioning influences.

Furthermore, it appears that conditioning factors exert their influence

by affecting cognitive processes (Lazarus, 1978). Therefore, cognitive

processes are focal concepts in a conceptual framework designed for a

study of factors associated with psychosocial stress in postoperative

aortocoronary artery bypass graft patients.
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Cognitive Appraisal

According to Lazarus and Launier (1978), the most important

cognitive activity is appraisal of perceived stimuli. Cognitive

appraisal is a dynamic evaluative process which consists of two mental

activities. The two types of cognitive appraisal have been referred to

as primary and secondary appraisal (Lazarus, 1978).

During primary appraisal a person evaluates environmental events

and situations for their symbolic or actual meaning to personal

well-being (Lazarus & Launier, 1978; Lazarus et al., 1980b). There are

several possible outcomes of primary appraisal. However, all outcomes

involve the consideration of personal well-being on either a rational or

subconscious level (Lazarus, 1978; Lazarus & Launier, 1978). For

example, a person may decide that an event is "irrelevant" to personal

well-being, that it involves "benign-positive" influences or effects on

well-being, or that the environmental event is "stressful" to personal

well-being (Lazarus, 1978, p. 25). In addition, Lazarus (1978) has

identified three types of stressful appraisal. A person may appraise an

event as involving "harm/loss", "threat", or "challenge" to well-being

(Lazarus, 1978, p. 25).

The process of primary appraisal involves another cognitive

activity. According to Lazarus (1978):

Primary appraisal also involves the possibility of feedback
from changes in the person-environment relationship and from
reflection as the transaction proceeds, thus potentially
allowing for changes in the quality and intensity of the
emotion. (p. 27)

The feedback mechanism in person-environment transaction is referred

to as reappraisal (Lazarus, 1968, 1978; Lazarus & Launier, 1978;

Lazarus et al., 1980a, 1980b). The reappraisal process influences
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future primary appraisals by providing additional information upon

which to base evaluation of the environment (Lazarus & Launier, 1978).

According to Lazarus (1978), throughout life a person is constantly

appraising and reappraising environmental transactions for relevance and

meaning to personal well-being. The continuously changing nature of the

processes involved in primary appraisal influence the responses of

individuals. For example, Lazarus (1978) stated that "this is one

reason why emotions are always in flux from moment to moment, changing

both in intensity and quality depending on how the changing portents of

the situation are being 'read' by the person" (p. 28).

In addition to primary appraisal and its subcomponent, reappraisal,

a secondary appraisal process influences individual behavior, health,

and well-being. During secondary appraisal a person evaluates the

coping resources available to deal with environmental demands (Lazarus,

1978; Lazarus et al., 1980b; Lazarus & Launier, 1978). For example,

if a person believes that he or she can cope with an environmental

demand, it may not be appraised as being stressful to well-being.

However, if the event is appraised as stressful, the impact of the

stressor depends upon the ability of the person to cope with it.

Adaptation

Whereas Selye (1976a) conceptualized adaptation as biological

stress responses, Lazarus (1978) conceptualized adaptation as methods

of adjusting and coping with cognitively appraised environmental

demands and stressors. The distinction between the two conceptual

izations of adaptation appear to have implications for health care

professionals. For example, within the Lazarus paradigm a person need



– 35 —

not be the helpless victim of continuous, unavoidable biological stress

responses. Rather, a person can use psychologically mediated, adaptive

coping responses to deal with stressors in the environment (Lazarus,

1978; Lazarus & Launier, 1978). In other words, coping provides a

person with the potential to reduce or eliminate the negative effects of

stress on personal health and well-being.

Distinction between adaptation and adjustment. Lazarus has made a

distinction between the concepts, adaptation and adjustment. The major

reason for the distinction is that adaptation is a "biological term"

which connotes passive obedience on the part of the person to the

environment (Lazarus, 1976, p. 3). Therefore Lazarus (1978) commented

that the field of psychology prefers to use the term, adjustment.

Adaptation is not just the attempt of an individual to "fit the

demands of the external world . . ." (Lazarus, 1976, p. 3). Rather,

adaptation consists of dynamic, psychologically mediated adjustments.

Adjustments consist of "two kinds of processes: fitting oneself into

given circumstances and changing the circumstances to fit one's needs"

(Lazarus, 1976, p. 3). Therefore, within the paradigm of stress and

coping developed by Lazarus and associates, the person is conceptualized

as "an active agent of change on the environment as well as a respondent

to that environment" (Lazarus & Launier, 1978, p. 320).

The Lazarus (1978) paradigm suggests that some of the environmental

events and situations which transact with a person are demands. Demands

can arise from either within the person, referred to as the internal

environment, or from the outside world, referred to as the external

environment. An example of an internal demand is hunger, whereas an

external demand is admission to the hospital for surgery. A demand
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taxes the adaptive resources of an individual (Lazarus & Launier, 1978).

Furthermore, a demand requires that the person make some type of

adjustment response (Lazarus, 1976).

When a demand is cognitively appraised as being irrelevant or

benign-positive to personal well-being, then the responses of the

individual are referred to as adjustments (Lazarus, 1976). However, if

the person appraises the demand as stressful, the demand acts as a

stressor and the adjustments required are referred to as coping

responses (Lazarus, 1976, 1978).

Coping

Within the Lazarus paradigm of stress, coping is considered to be a

central part of person-environment transaction (Lazarus, 1966, 1968,

1978; Lazarus et al., 1974; Lazarus et al., 1980b). Coping is defined

as "efforts, both action-oriented and intrapsychic, to manage (i.e.,

master, tolerate, reduce, minimize) environmental and internal demands,

and conflicts among them, which tax or exceed a person's resources"

(Lazarus & Launier, 1978, p. 311). Coping refers to the responses which

an individual makes in an attempt to adapt to demanding environmental

events and situations that are appraised as stressful (Lazarus, 1978;

Lazarus et al., 1980b; Lazarus & Launier, 1978). Stress-appraised

environmental demands are referred to as stressors because they result

in emotional and biological stress responses such as anxiety and

elevated blood pressure.

Coping functions and modes. Health and well-being are influenced

by the adjustments and coping responses used by a person to deal with

demanding environmental events and situations (Cohen & Lazarus, 1979;
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Lazarus, 1974). According to the Lazarus (1978) paradigm, coping takes

place in response to environmental demands which are appraised as

StreSSOrS. Coping serves two functions, which are referred to as

instrumental and palliative (Lazarus, 1978; Lazarus et al., 1974,

1980b; Lazarus & Launier, 1978).

Instrumental coping is called problem-solving because the intended

effect is to alter a stressful person-environment relationship (Lazarus

& Launier, 1978). When instrumental coping efforts are effective, the

threat goes away or the challenge is met (Lazarus & Launier, 1978).

According to Lazarus (1978), much coping activity is aimed at problem

solving. However, there are times and situations when the appraised

stressor cannot be dealt with directly, such as during a painful medical

procedure or diagnostic test. In these instances, palliative coping

attempts to reduce or regulate the emotion associated with the stressor

(Lazarus & Launier, 1978). Therefore palliative coping is also referred

to as emotion-regulatory coping (Lazarus & Launier, 1978).

There are four types of coping modes, or activities, namely

information seeking, direct action, inhibition of action, and intra

psychic modes (Lazarus, 1978). All four of the coping modes are

included within the problem-solving and emotion-regulatory functions of

coping. The coping modes can deal with past, present, or future

stressors. In addition, each of the coping modes can be directed toward

the self or the environment (Lazarus et al., 1980b).

Information seeking has the obvious instrumental, or problem

solving, function of providing a basis upon which to change the person

environment transaction (Lazarus & Launier, 1978). However, information

seeking may also be employed to make the person feel better, for example
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by making the stressor appear to be under the control of the individual.

When information seeking is applied in this manner it is palliative or

emotion-regulatory.

Direct action can be instrumental, as in delegating tasks in order

to reduce the stressful nature of an executive work load, or designed to

regulate the emotions as in drinking, smoking, taking tranquilizers, or

engaging in muscle relaxation or biofeedback (Lazarus, 1978; Lazarus &

Launier, 1978). Direct coping actions can be aimed at overcoming a past

harm or loss, as when a grieving person becomes preoccupied with work, a

present threat, as when a person goes to a physician after experiencing

chest pain, or future challenge, for example when a person diets and

exercises so that weight and blood pressure may be reduced at a

follow-up medical examination. Direct action can also be employed to

alter oneself. For example, one can engage in relaxing activities or

one can change the environment by moving in order to decrease the time

spent in highway commuting. In short, "anything one does (except

cognitively) to handle stressful transactions falls within the rubric of

direct action" (Lazarus, 1978, p. 37).

According to Lazarus (1978), it may seem strange to include

inhibition of action as a coping mode since it implies that no action is

taking place. However, "effective coping often calls more for holding

back action impulses that will do harm than taking action that poorly

fits the requirements of the transaction" (Lazarus, 1978, p. 38). An

example of an inhibition-of-action coping activity is when a person

resists the urge to cancel a medical appointment for diagnostic tests to

determine the cause of chest pain.
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Intrapsychic modes of coping include "all the cognitive processes

designed to regulate emotion, in effect, the things a person says to

himself or herself . . ." (Lazarus, 1978, p. 38). Intrapsychic modes of

coping include defense mechanisms such as denial and projection.

Intrapsychic modes also include avoidance and efforts to obtain

detachment or insulation from a threat in order to achieve a feeling of

control over it (Lazarus, 1978). Although intrapsychic modes are mostly

palliative, they can have instrumental value, for example when a person

uses self-reassurance to lower destructive anxiety during recovery from

a myocardial infarction. As with other coping modes, intrapsychic

activities can be directed toward the past, as in the reinterpretation

of a traumatic event, the present, as in concentrating on getting better

during an illness, or toward the future, as in denying that impending

cardiac surgery is a threat. In addition, intrapsychic modes of coping

can be focused on the self, for example when a person thinks that he or

she is not inadequate, or on the environment, as when a person thinks

that a certain event or situation is not dangerous (Lazarus, 1978).

Adaptive and maladaptive coping responses. Coping consists of

many responses, some of which may promote health and well-being, while

others may contribute to the development of illness and disease.

According to Lazarus (1978), when one asks whether a coping response is

adaptive or maladaptive, a value judgment must be made. In addition,

Lazarus (1968) stated:

this value cannot be selected on scientific grounds.
Rather it depends on a point of view about which is more or
less valuable in the functioning of the organism
(p. 210)
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Therefore, evaluating whether a patient's response to a medical or

surgical treatment is adaptive or maladaptive is a difficult problem

facing health professionals. For example, denial can be adaptive by

assisting a person to reduce feelings of anxiety after being admitted to

a CCU following a myocardial infarction (Cassem & Hackett, 1973).

However, if denial persists into the rehabilitative phase, it may be

maladaptive by interfering with the personal adjustments which may need

to be made in life style and habits (Wishnie, Hackett, & Cassem, 1971).

Lazarus (1978) refers to the health-related problems which may arise

because a response can be adaptive under certain circumstances and

maladaptive under other conditions in the following passage:

-
the organized response of the tissues to stress, called

by Selye (1950) the 'adaptation syndrome', permits sustained
adaptive behavior in response to biologically damaging as
assaults, but, if prolonged, this same process, which is
adaptive from one standpoint and in a particular context,
results in symptoms of disease and even death. Thus, any
response which is viewed as positively adaptive can be so
regarded only under certain conditions and from a certain
point of view. A species or an individual organism is not
adapted, in general, but adapted in some particular sense and
in some specified context. (p. 210)

Therefore health professionals need to maintain a broad frame of

reference when assessing and evaluating patients' responses and in

planning appropriate health care. For example, advising a patient to

exercise may result in adaptive or maladaptive responses. The outcome

depends upon the individual patient. Exercising may have an adaptive,

or health promotion, outcome for one patient by assisting him or her to

feel more energetic and to reduce weight. However, advising another

patient to exercise may result in maladaptive responses that may be

detrimental to health and well-being. For example, a person may

appraise exercise as a threat because it will interfere with daily
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routines. The threat may be so overwhelming that the patient becomes

anxious and eating habits and sleep are interrupted. Therefore it is

essential for health professionals to consider life-style and other

sociological factors in the total care of patients.

Sociological Stress

Stress, adaptation, and coping have been conceptualized from a

sociological viewpoint. According to Monat and Lazarus (1977), social

the disruption of a social unit or system"

(p. 2). Atherosclerotic coronary artery disease has been studied as a

form of social stress because it disrupts established roles and

communication networks within the family, work setting, and other social

groups (Crawshaw, 1974; Reif, 1976).

Coping responses to social stressors can be adaptive or

maladaptive. For example, an adaptive response enables a person to

participate in satisfying social relationships which promote health and

well-being, whereas maladaptive responses may be detrimental to health

and well-being. An example of a maladaptive social response is

prolonged withdrawal from the support and affection of family members

and friends.

Social stressors have been identified as a rising from numerous

social environments. For example, Croog (1970) identified social

stressors within the family. Such events as marital conflicts, sibling

rivalry, and the illness or death of family members were identified as

stress refers to ".

Stressors.
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The work setting and situations related to professional and

occupational roles have been identified as sources of stress. For

example, Gross (1970) identified three types of work stress. The three

types of work stress were referred to as the following: 1) stress of

organizational careers, 2) task stress, and 3) organization structural

StreSS.

The stress of organizational careers refers to the tensions and

uncertainties associated with working for an organization. According

to Gross (1970), modern organizations provide employees with means of

earning a living, status, and access to the goods, services, and

pleasures available in the community. The threat of losing one's

position or status in the organization is a major stressor facing

employees of organizations.

Task stress refers to the "routinization of work flow" (Gross,

1970, p. 67). Within an organization a multitude of tasks must be

performed. Stress may be imposed by the demands and difficulties

encountered in performing the tasks required by the various jobs within

an organization (Gross, 1970).

The third type of work stress, organization structural stress,

refers to the group character of an organization. Stress may arise from

the need for employees to work together to achieve desired goals.

Stressors may also arise from other sources within the organization, for

example, when an employee must take orders from a supervisor with poor

judgment and leadership qualities, or when an employee does not believe

in the philosophy or objectives of the organization. These situations

may lead to personal and interpersonal problems and conflicts (Gross,

1970). In addition, numerous reports have concluded that work-related
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stress is a contributing factor in the etiology of atherosclerotic

coronary artery disease (Friedman & Rosenman, 1974; Glass, 1977a;

Jenkins, 1976a; Keys, 1980).

Claus and Bailey (1980) recently identified the work-related

stressors of a sample of approximately 1800 nurses working within the

intensive care units of regional and national hospitals. The major

stressor identified by the nurses included the following: interpersonal

conflict, management of the unit, nature of direct patient care,

inadequate knowledge and skills, physical work environment, life events,

and lack of environmental rewards (Claus & Bailey, 1980). Stressors in

the physical work environment included lack of equipment, malfunctioning

equipment, noise, and limited work space (Steffan, 1980).

Stressors arising from social groups, work settings, certain types

of work, or other environmental sources may result in stress in the form

of physical, mental, or social pathology (Levine & Scotch, 1970). The

physical and mental stress-related diseases are well documented (Cassel,

1970; Jaco, 1970; Pelletier, 1977; Selye, 1976a). Stress-related

social disorders involve a wide range of problems, including the

following: child abuse, poverty, crime, juvenile delinquency, drug

addiction, and alcoholism (Teele, 1970).

Psychosocial Stress

Psychosocial stress is a term which indicates that two approaches

are being utilized to study stress, namely the psychological or

cognitive approach and the sociological approach. A psychosocial

approach represents an eclectic conceptual framework of stress. For
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example, a psychosocial approach to the study of stress may investigate

individuals' feelings and thoughts concerning a particular social

situation or environmental demand (Theorell, 1976). Wolicer and

associates have used a psychosocial approach to investigate the hospital

events and situations perceived as stressors by groups of medical and

surgical patients within the hospital environment (Volicer, 1973, 1974,

1977; Wolicer & Bohannon, 1975; Volicer, Isenberg, & Burns, 1977;

Wolicer & Wolicer, 1978).

Kimball (1973) utilized a psychosocial framework to investigate

aspects of cardiac disease in children and adolescents. Kimball (1973)

concluded that the effect which cardiac disease and its associated

methods of diagnosis and treatment have on the psychosocial development

of the individual depends upon a number of factors. Examples of these

factors include the following: the age at which cardiac disease

manifests itself, the extent to which social-developmental activities

are interrupted, and the attitudes of relatives and peers. The extent

to which social support systems are able to assist the afflicted person

to ". . . adequately cope and adapt to the handicaps invoked by the

illness will determine the degree to which the child experiences

integration of himself with the society in which he lives" (Kimball,

1973, p. 399). Maladaptive responses will lead to adoption of

11"sick-role" behavior which will intensify any handicaps caused by the

cardiac disease (Kimball, 1973; Mechanic, 1968, 1974).
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Conceptual Model

The conceptual model, presented in Figure 2, was developed by the

investigator for the purposes of the present study. The theories

discussed in the conceptual framework suggested that factors associated

with psychosocial stress in postoperative aortocoronary artery bypass

graft (CABG) patients might be studied by using an eclectic approach

focusing primarily on the physiological stress theory developed by Selye

(1976a) and the cognitive-phenomenological paradigm of stress developed

by Lazarus and associates (Lazarus, 1966, 1968, 1978; Lazarus et al.,

1974, 1980b; Lazarus & Launier, 1978). The major objective of the

model was to illustrate the nature of the transaction which occurs

between the postoperative CABG patient and the events and situations

within the hospital environment.

The model is an open systems model. According to several

researchers, the advantage of a systems model is that it allows for

analysis of one component of functioning while recognizing the existence

of many others which are operating simultaneously (Bailey & Claus, 1975;

Bertalanffy, 1968; Daubenmire & King, 1973; Neuman, 1974; Scearse,

1976). The model consists of four major parts which are referred to in

the following manner: input, throughput, output, and feedback

components.

The input component of the model refers to a specific social

environment, a hospital. The throughput and output components

refer to a particular person, a postoperative CABG patient. The

feedback component represents a process whereby information is

continuously exchanged between the patient and the hospital environment.
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This informational feedback system is called reappraisal (Lazarus, 1978;

Lazarus & Launier, 1978).

Input Component

The hospital environment is represented in the input component of

the conceptual model. The specific areas included are the cardio

vascular intensive care unit (ICU) and the cardiovascular surgical care

unit. It is within the environment of these units that patients having

CABG surgery recover during the acute and intermediate postoperative

phases prior to being discharged from the hospital. In each unit a

multitude of events and situations occur in a continuous and often

simultaneous manner.

Although the professional nursing staff is conceptualized as part

of the input component of the model, nurses influence every component of

the model due to their position and role within the hospital

environment. There are approximately 1.4 million registered nurses in

the United States who hold current licenses to practice nursing

(American Nurses' Association, 1980). About 70 percent, or an estimated

987,000, are employed in nursing, and the majority, approximately

601,000, work in hospitals (American Nurses' Association, 1980).

Therefore, nursing as a profession is identified with the hospital

environment. On the other hand, hospitals are strongly identified with

nursing because nurses comprise the largest department and the largest

budget within a hospital organization. Furthermore, patients enter a

hospital to receive treatment, most of which is coordinated or performed

by nurses. Therefore nurses exert a strong influence on the functioning

of the hospital system.
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Nurses are concerned with every hospital event and situation that

affects postoperative CABG patients. Frequently nurses are directly

involved in patient-hospital transaction. For example, nurses take

vital signs, administer prescribed medications, change surgical

dressings, and perform endotra cheal suctioning. Even when a treatment

is performed by a physician or other member of the health care team, the

nurse is involved with preparing the patient and assisting with the

procedure. In addition, nurses assess and evaluate the responses of

postoperative CABG patients to hospital events and situations for their

effect on recovery of health and well-being.

The continuous presence of the nursing staff within the hospital

environment and the close nature of the professional relationship

between the nurse and the postoperative CABG patient places the nurse in

an extremely important position within the hospital environment. The

conceptual model illustrates the position of the nursing staff within

the hospital environment.

In addition, the conceptual model can be used to illustrate the

influential role of the nurse in the care of the postoperative CABG

patient. For example, in the input component of the model the nurse may

reduce the number of potential stressors in the hospital environment by

answering patients' questions about procedures and equipment and by

eliminating unnecessary noises and other annoying disturbances within

the hospital environment. In the throughput component of the model the

nurse may attempt to compensate for conditioning influences which may

predispose certain CABG patients to experience stress following surgery.

For example, nurses may assist CABG patients with diabetes mellitus to

control their blood glucose levels by supplying them with the prescribed
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number of calories via oral or parenteral feedings. In the output

component the nurse may assist the patient to use adaptive responses to

cope with hospital stressors. For example, anxious patients might be

encouraged to utilize nervous energy by talking about their feelings or

by ambulating at frequent intervals. The nurse may also be able to

exert a positive influence on the feedback component of the model by

reassuring patients that their responses to postoperative treatments,

such as coughing and deep breathing, are assisting them to recover

health and well-being.

Throughput (Transformation System) Component

Both the throughput and output components of the model refer to a

particular person, the postoperative CABG patient. The throughput

component represents a transformation system in which there is

continuous transaction between the patient and the hospital environment.

Patient-hospital transaction is psychologically mediated through

cognitive processes such as perception and appraisal (Lazarus, 1978).

Cognitive processes and the responses of postoperative CABG patients are

affected by conditioning influences such as demographic characteristics,

coronary risk factors, cardiac disease history, cardiac function, and

previous hospitalization experiences (Cohen & Lazarus, 1979; Selye,

1976a, 1980; Wolff, 1953).

During the process of primary appraisal, the CABG patient evaluates

hospital events and situations as being either irrelevant, benign

positive, or stressful to personal well-being (Lazarus, 1978; Lazarus &

Launier, 1978). Stressful appraisals may be one of the following three

types: harm/loss, threat, or challenge (Lazarus, 1978). The type of
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stressful appraisal depends upon the way in which the CABG patient

appraises the hospital stressor as affecting well-being (Lazarus,

1974, 1978; Lazarus et al., 1980a, 1980b). For example, a stressful

appraisal involving harm/loss ". refers to damage that has already

occurred . . ." (Lazarus & Launier, 1978, p. 303), whereas threat ".

concerns harm or loss that has not yet happened but is anticipated"

(Lazarus & Launier, 1978, p. 303). Challenge, on the other hand, ".

concerns positive mastery or gain ... " which has not yet happened but

is anticipated (Lazarus & Launier, 1978, p. 304).

In addition to being affected by conditioning influences, primary

appraisal is also influenced by a secondary appraisal process.

Secondary appraisal is defined as a ". complex cognitive appraisal

process devoted to coping decisions" (Lazarus, 1978, p. 29). During

secondary appraisal, a postoperative CABG patient evaluates the coping

strategies, or adaptive resources and options, available to use when

confronting stressful hospital events and situations (Lazarus, 1978;

Lazarus & Launier, 1978).

The coping decisions made during secondary appraisal influence the

way in which a hospital event or situation is appraised by postoperative

CABG patients. For example, nurses often teach CABG patients that

pressing a pillow across their chest while coughing will help to reduce

incisional pain. If a patient believes that this response will help

during the postoperative respiratory treatments, then respiratory care

may not be appraised as stressful but as irrelevant or benign-positive

to well-being.



— 51 -

Output Component

The output component of the model refers to the responses of the

postoperative CABG patients. These responses have physiological,

psychological, and social aspects and reflect the conditioning

influences and cognitive appraisal processes of the individual. For

example, hospital events and situations which are appraised as being

irrelevant or benign-positive may require little or no response from the

patient. These responses are referred to as adjustments. However,

stressful appraisals require complex adjustment responses which are

referred to as coping responses (Lazarus, 1978). According to Selye

(1980), differences in conditioning influences are responsible for

variations in individuals' responses to the same stressor. This

information suggests that differences in demographic characteristics,

coronary artery disease risk factors, and cardiac disease history might

be associated with variations in postoperative CABG patients' responses

to events and situations within the hospital environment.

Patients' responses can be adaptive or maladaptive, depending upon

their outcome. Adaptive responses contribute to the recovery and

maintenance of health and well-being. Examples of adaptive responses in

postoperative CABG patients might include the following: concentrating

on getting better and recovering, reporting one's own fluid intake, and

requesting to be medicated when in pain.

Maladaptive responses may contribute to the development of

postoperative complications, further illness, and disease. Examples of

maladaptive responses might include the following: concentrating on

being in pain or on thoughts of dying, refusing to ambulate, and

drinking excessive amounts of fluids although aware that fluid intake is
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restricted in the early postoperative period. These responses may be

detrimental to recovery following CABG surgery by increasing and

prolonging physiological stress responses, for example serum epinephrine

levels, pulse rate, and blood pressure (Kornfeld, 1972; Smith & Selye,

1979).

It may be difficult to assess whether a patient's response is

adaptive or maladaptive. It may not be readily apparent what effect

the response will have on health and well-being. A patient may use a

combination of both adaptive and maladaptive responses simultaneously.

For example, a postoperative CABG patient may cough and deep-breathe at

frequent intervals but refuse to measure fluid intake and output

accurately. Furthermore, the same response when used by one patient may

be adaptive while for another it is maladaptive. For example, a CABG

patient may refuse medication when he is not experiencing pain. This

may be adaptive in that it keeps him or her alert and awake, able to

ambulate, cough, and deep breathe at frequent intervals. However, when

a patient refuses pain medication when in pain, this response may be

maladaptive or adaptive. For example, if a patient refuses the

medication because of fear of losing control or of injections, it may

have a maladaptive outcome on health and well-being. The patient may

not be able to fully expand the lungs or move at frequent intervals,

thereby contributing to the development of pneumonia. However, if the

patient refused a particular type of pain medication because of an

allergy to the drug, the refusal is adaptive because it prevents the

development of an allergic reaction and perhaps other postoperative

complications.
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The transaction occurring between a postoperative CABG patient and

the hospital environment is reciprocal. The patient is an active agent

of change on the hospital environment, as well as a respondent to that

environment (Lazarus & Launier, 1978). This reciprosity is illustrated

in the following example. When a patient accepts a prescribed

treatment, the nursing staff and other components of the hospital

environment can continue to function in an organized manner. However,

when a patient refuses a scheduled procedure, the hospital environment

must adjust to the patient's response. The nurse may need to spend more

time explaining the procedure to the patient, the physician must be

informed of the refusal, equipment may need to be disassembled and

returned to the central supply area, and other procedures may need to be

rescheduled. Therefore, the patients' responses exert a strong

influence on the hospital environment.

Feedback (Reappraisal) Component

The feedback component of the model refers to a process called

reappraisal (Lazarus, 1978; Lazarus & Launier, 1978). Reappraisal is a

continuous mechanism which operates between the CABG patient and the

hospital environment. The reappraisal process supplies information

which is used in the cognitive activity of primary appraisal. For

example, when a patient awakens from CABG surgery, he or she may

remember previous experiences in the hospital or the preoperative

teaching of the nursing staff. The cognitive processing of this

information may assist the CABG patient to appraise the cardiac monitor

as a benign-positive, rather than stressful, part of the hospital

environment.
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Assumptions

The following assumptions served as the basis for the present

study:

1. Life is a continuous process of adaptation, consisting of

physiological, pyschological, and social responses to environmental

demands and stressors.

2. The postoperative aortocoronary artery bypass graft (CABG) patient

and the hospital are complex systems which are in continuous

transaction with each other.

3. The postoperative CABG patient is an active agent of change on the

hospital environment as well as a respondent to that environment

(Lazarus, 1978; Lazarus et al., 1980b; Lazarus & Launier, 1978).

4. Transaction between the postoperative CABG patient and the hospital

environment is mediated psychologically via cognitive processes

such as perception and appraisal and coping (Lazarus, 1968, 1978;

Lazarus et al., 1974, 1980a, 1980b; Lazarus & Launier, 1978).

5. Cognitive processes are dependent upon numerous conditioning

influences such as demographic characteristics, coronary artery

disease risk factors, and cardiac disease history (King, 1962;

Lazarus, 1978; Selye, 1976a, 1980; Wolff, 1953).

6. Variations in postoperative CABG patients' responses to hospital

events and situations reflect differences in conditioning

influences, cognitive processes, and coping (Lazarus, 1978; Selye,

1976a, 1980). As a consequence, a hospital event or situation

which is appraised as stressful by one patient may be appraised as
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irrelevant or benign-positive by another (Lazarus, 1978; Lazarus

et al., 1974, 1980a, 1980b; Lazarus & Launier, 1978).

7. Conditioning influences, cognitive processes, and coping affect the

magnitude of the psychosocial stress experienced by postoperative

CABG patients.

8. Maladaptive responses to hospital events and situations, which are

prolonged or excessive, can be detrimental to recovery from CABG

surgery (Eliot, 1979; Kornfeld, 1974; Smith & Selye, 1979).

9. Adaptive responses to hospital events and situations promote the

recovery of health and well-being following CABG surgery (Cromwell,

Huey, Korn, Weiss, & Woodley, 1980; Lazarus, 1974; 0chsner &

Mills, 1978).

10. The professional nurse, as part of the hospital environment, is in

a central position and plays a key role in assisting postoperative

CABG patients to recover optimum health and well-being. The nurse

may accomplish this outcome by assisting patients to use adaptive

responses when encountering hospital demands and stressors.

Summary of the Chapter

Chapter II presented the conceptual framework of the present study.

The framework represents a synthesis of concepts from existing theories

of stress, adaptation, and coping. The conceptual framework was

presented in an open systems model, which was developed by the

investigator. The model, Figure 2, illustrates via input, throughput,

output, and feedback components the complex natures of the continuous
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transaction which occurs between the postoperative aortocoronary artery

bypass graft (CABG) patient and the hospital environment. Operational

definitions of the major terms in the conceptual framework are presented

in Appendix A. The chapter concluded with the assumptions

underlying the present study.
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CHAPTER III

REVIEW OF RELATED LITERATURE AND RESEARCH

Little attention has been directed toward describing the personal

characteristics, health problems, and hospital experiences of patients

undergoing aortocoronary artery bypass graft (CABG) surgery. Reports

suggest that CABG patients, particularly those with certain coronary

artery disease risk factors, may experience high levels of stress during

hospitalization. However, studies examining hospital-related stress are

limited.

Conditioning influences, such as prior life experiences, affect the

way in which a person perceives, appraises, and responds to environ

mental surroundings (King, 1962; Lazarus, 1978; Selye, 1976a, 1980;

Wolff, 1953). Therefore such factors as demographic characteristics,

coronary risk factors, and cardiac disease history may be associated

with the psychosocial stress experienced by postoperative CABG patients.

When more information is available describing factors which predispose

CABG patients to experience stress during hospitalization, nursing

intervention can be designed to assist future patients.

Chapter III is a review of literature and research describing

factors which may be associated with the psychosocial stress experienced

by postoperative CABG patients. These factors may be divided into two

groups, called intrinsic and extrinsic. Intrinsic factors are related
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to the CABG patient. The intrinsic factors describe both endogenous and

exogenous conditioning influences. Age and sex are examples of

endogenous conditioning influences, whereas examples of exogenous

conditioning factors include the following: occupation, location of

home, and cigarette smoking.

Other factors which may be associated with the psychosocial stress

experienced by postoperative CABG patients are extrinsic factors. These

factors arise from within the hospital environment, for example noises,

equipment, and medical procedures.

Coronary Artery Disease Risk Factors

Conditions that predispose to the onset of disease in the future,

increasing the risk of its occurrence, are referred to as risk factors

(Burch, 1979; Crawford, 1977; Farcot, Hashimoto, Meerbaum, & Corday,

1977; Kannel, 1980). The concept of coronary artery disease risk

factors evolved from a number of epidemiologic studies; among the most

noteworthy are the following: Seven Countries Study (Keys, 1980), Heart

Disease Epidemiology Study of the National Heart and Lung Institute at

Framingham (Dawber, 1980; Kannel, 1980), and Western Collaborative

Group Study (Rosenman, Friedman, Straus, Wurm, Kositchek, Hahn, &

Werthessen, 1964). These and other studies identified certain

variables, for example hypertension, hyperlipidemia, cigarette smoking,

and Type A behavior pattern, as predictors of coronary artery disease.

The information gained from the Framingham study (Dawber, 1980;

Kannel, 1980) led to the development of coronary risk profiles (American

Heart Association, 1973). These risk profiles contain probability
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tables based on the biological risk factors. The purpose of the risk

factor profiles is to provide health professionals ". . . with a method

for easily estimating risk of coronary heart disease in patients who

have no clinical evidence of coronary heart disease, and for guiding his

choice of preventive management" (American Heart Association, 1973,

p. 1).

The risk factor profiles have contributed to a universally accepted

belief that risk of developing coronary artery disease increases with

the number and severity of risk factors (Glass, 1977a). In other words,

". . . the more risk factors present or the greater the abnormality of

any factor, the greater the risk" (American Heart Association, 1980,

p. 15). Over the past years the risk factor profiles have gained wide

acceptance among clinicians. Recently, the profiles have served as the

basis for the development of numerous heart disease prevention programs

(Levy, 1979; Stamler, 1978; Stern & Farquhar, 1981). The major

assumption underlying these programs has been that reduction of risk

factors will lead to reduction of coronary artery disease.

In the United States, mortality from coronary artery disease has

declined by 21.0 percent during the past 15 years (Gordon & Thom, 1975:

Havlik & Feinleib, 1979; Stern, 1979). The decline in coronary

mortality has been attributed to numerous factors, including advance

ments in the medical and nursing care given to patients with coronary

artery disease and the emphasis placed on risk factor reduction (Stern,

1979; Walker, 1977). Nevertheless, no definitive reason for the

decline has been identified, and health scientists remain confronted by

the fact that coronary artery disease continues to be the most prevalent

health problem among American adults (American Heart Association, 1980;

Lancet, 1980; National Center for Health Statistics, 1981).
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Studies investigating the influence of risk factor reduction in

coronary artery disease have reported conflicting findings. As a

result, questions have been raised regarding the hypothesized

relationships, which have been widely assumed to exist, between the

biological risk factors and the pathogenesis of coronary artery disease.

The risk factors have come under scrutiny, and numerous problems have

been identified in light of recent research findings.

One of the most problematic findings has been that the presence of

a risk factor in an individual patient gives no certainty of the

presence or severity of coronary atherosclerosis (Eliot, 1979).

Furthermore, it cannot be inferred that individuals without risk factors

will be free of significant risk of developing atherosclerotic coronary

artery disease (DiGirolamo & Schlant, 1978). For example, among

Americans without identifiable risk factors, the incidence of athero

sclerotic coronary artery disease is higher than that of many other

countries (DiGirolamo & Schlant, 1978; Farquhar, 1978; Keys, 1980).

Factors contributing to the high incidence of coronary artery disease

among Americans without risk factors might be that levels of serum

cholesterol and blood pressure accepted as normal are actually

abnormally high, or to the presence of other, poorly identified risk

factors (DiGirolamo & Schlant, 1978; Eliot, 1979).

Other problems inherent in the biological risk factors have been

identified. For example, Jenkins (1971) reported that the best

combination of biological risk factors still fail to identify most new

cases of coronary artery disease. Furthermore, Glass (1977a) stated:

" . the majority of heart patients do not have a serum cholesterol

exceeding 250 mg/100 ml; only a small number are hypertensive (for

example, 160-170/95 mm Hg); and even fewer are diabetic" (p. 5).
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It was the incomplete knowledge describing etiological factors

associated with coronary artery disease which led coronary epidem

iologists to broaden their search to include social and psychological

factors. Findings of a seven-country study conducted by Keys and

associates (1971) indicated that differences in sociocultural variables

were associated with risk of coronary artery disease. For example,

among the nations studied, the highest incidence, prevalence, and

mortality rates for coronary artery disease were found in Finland and

the United States, while the lowest rates were consistently found in

Greece, Yugoslavia, and Japan (Keys, 1975, 1980). Such factors as the

degree of industrialization were found to be positively correlated with

increased risk for coronary artery disease (Keys, 1980).

Although numerous sociological, psychological, and biological

variables have been investigated as precursors of atherosclerotic

coronary artery disease, only those most frequently discussed as salient

risk factors will be reviewed in the following section. The

sociological risk factors include the following variables: socio

economic status, occupation, educational level, marital status, and

religious affiliation. The psychological risk factor selected is the

Type A behavior pattern. The major biological risk factors will be

reviewed. The factors include age, sex, ethnicity, heredity, plasma

lipids, cigarette smoking, hypertension, diabetes mellitus, obesity,

exercise, and alcohol intake.

Sociological Risk Factors

Socioeconomic Status. The relationship of socioeconomic

status to coronary artery disease has been widely studied (Dawber, 1980;
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Farquhar, 1978; Lehman, 1967). The findings are conflicting due to the

use of various operational definitions, measurement criteria, and the

interrelatedness of socioeconomic status with other risk factors, for

example race and occupation. Several of the indices which have been

used to measure socioeconomic status include type of occupation, annual

income, type of house, and location of dwelling (Dawber, 1980; Keys,

1980; Rosenman, Brand, Jenkins, Friedman, Straus, & Wurm, 1975;

Wardell, Bahnson, & Carson, 1963). Kahl and Davis (1955) reported that

the best single indicator of social class was occupational level. This

finding suggests that social class is not an independent risk factor but

rather exerts an atherogenic influence in association with other

factors.

Cassel (1970) reported significant differences in coronary heart

disease prevalence on the basis of social class and ethnic group. The

setting for the study was Evans county, Georgia, which was a small rural

farming community. Caucasian males had an age-adjusted prevalence rate

that was approximately three times higher than Black males, 59 per 1,000

as compared to 22 per 1,000. The higher prevalence of coronary heart

disease among Caucasian males was attributed in part to the finding that

a higher percentage of the upper class was composed of Caucasian males

(Cassel, 1970). The prevalence of coronary heart disease among

Caucasian males in the upper social class was 99 per 1,000 in comparison

to 40 per 1,000 in the lower class (Cassel, 1970). Other studies have

found a significant relationship between social class and risk of

developing coronary artery disease. Kraus and associates (1980)

investigated the relationship of socioeconomic status and ethnicity to

the risk of coronary heart disease. The sample consisted of 19, 141 men,
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aged 35-57, who resided in California. Risk of coronary heart disease

referred to the prevalence of high levels of diastolic blood pressure,

serum cholesterol, and cigarettes smoked per day. Socioeconomic status

was measured by determining the educational level and occupation of the

subjects. These variables were scaled, from lowest to highest, using a

modified Hollingshead Index of socioeconomic status (Kraus, Borhani, &

Franti, 1980). The five ethnic groups studied were the following:

White, Spanish American, Asian, Black, and all others - primarily

American Indian.

An inverse relationship was found between socioeconomic status and

risk of coronary heart disease among Whites, Asians, and Spanish

Americans, but not for Blacks. Age adjustment did not significantly

alter this finding. The coronary heart disease risk for the group

composed of American Indians was not reported (Kraus et al., 1980).

The distribution of subjects by occupation and level of education

were dissimilar for the ethnic/racial groups. For example, 17.4 percent

of the Asians and 12.7 percent of Whites held executive positions

compared to 4.8 percent and 3.7 percent of Blacks and Spanish Americans

respectively. In regard to educational level, 44.1 percent of Asians

and 38.2 percent of Whites had a college education, whereas the

respective proportions for Spanish Americans, Blacks, and all others

were 17.3 percent, 23.4 percent, and 22.0 percent (Kraus et al., 1980).

The mean diastolic blood pressure (DBP) was the highest among

Blacks and Asians, 84.3 mm Hg, whereas the Whites had the lowest mean

DBP, 82.4 mm Hg (Kraus et al., 1980). The serum cholesterol was the

highest (X=222.9 mg/100 ml) in Spanish Americans and lowest in Blacks

(X=216.1 mg/100 ml) and men of other racial background (X=215.8 mg/100
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ml) (Kraus et al., 1980). The mean number of cigarettes smoked per day

was 9.8. The average number of cigarettes smoked was lowest among

Asians (X=5.2) and highest among Whites (X=10.2) (Kraus et al., 1980).

The researchers emphasized that although the prevalence of coronary

heart disease is higher among Whites in comparison to Blacks, the age

adjusted mortality rates are approximately the same (Kraus et al.,

1980). This finding suggests that risk factors, including socioeconomic

variables, influence coronary heart disease differently in various

ethnic and racial groups, particularly among Blacks and Caucasians.

Further research is needed to determine the nature of the relationship

between socioeconomic risk factors and coronary heart disease.

Occupation. There are conflicting reports concerning the

predictive value of occupation as a coronary risk factor. Nevertheless,

several studies have demonstrated statistically significant associations

between type of occupation and the incidence and prevalence of coronary

artery disease. As with other risk factors, little conclusive

information is available describing the nature of the relationship

between occupation and coronary artery disease.

There are indications that occupation may influence risk of

coronary artery disease via socioeconomic influences and the amount of

physical and emotional stress entailed in a job (Friedman & Rosenman,

1974; Glass, 1977a; Jenkins, 1976a). Keys (1980) reported that

occupation and its associated way of life contributed to coronary risk,

even when the amount of physical activity involved in the job was

Statistically controlled.

Rosenman and associates (1975) reported that the prevalence and

incidence of coronary heart disease is greater among individuals in
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occupations having high levels of occupational responsibility, for

example, data-handling personnel, engineers, and supervisors.

Conversely, coronary heart disease is least common among individuals in

occupations having lower levels of occupational responsibility, such as

maintenance men, laborers, and technicians (Rosenman et al., 1975). The

level of job responsibility was arbitrarily set by the researchers.

Scant attention has been directed toward determining the influence which

individual perception of job-related responsibility has on the risk of

developing coronary artery disease.

In a study conducted by Pell and D'Alonzo (1963), the incidence of

coronary heart disease was related to level of occupation as determined

by educational background. The lowest incidence of coronary heart

disease, 2.2 per 1,000, was found among white collar workers, for

example, company executives, vice presidents, plant managers, laboratory

directors, and sales managers. The incidence of coronary heart disease

was 2.5 per 1,000 among high-level salesmen and researchers with

advanced academic degrees, such as master's and doctoral degrees (Pell &

D'Alonzo, 1963). A higher incidence of coronary heart disease, 3.7 per

1,000, was found among individuals in occupations such as clerical

positions. These individuals tended to have high-school educations.

The highest incidence of coronary heart disease, 4.0 per 1,000, was

found among middle managers and clinical supervisors. It was reported

that the younger men in this group included salesmen and accountants

with a bachelor's degree level of education (Pell & D'Alonzo, 1963).

Studies have concluded that occupation is not an independent

coronary risk factor. Rather, it appears that occupation is associated

with other factors such as educational level in studies of coronary

heart disease.
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Educational level. According to Jenkins (1976a), educational

level has consistently been identified as the sociological risk factor

with the greatest predictive reliability in epidemiological studies of

coronary artery disease. On the basis of a survey of United States

census reports and death certificate data, Kitagawa and Hauser (1973)

reported an inverse relationship (p < .05) between mortality from

coronary artery disease and level of education. In addition, Rosenman

and associates (1975) reported an inverse relationship between

mortality from coronary artery disease and educational level in a

longitudinal prospective study of 3,100 men. Findings indicated that

the incidence of coronary artery disease was significantly associated

with educational level at the p < .05 level among men aged 39-49, and at

the p < .05 level among men aged 50-59 (Rosenman et al., 1975). Those

men with high school or less education had a higher incidence of

coronary artery disease compared to men who had attended or graduated

from college (Rosenman et al., 1975).

A retrospective study of 250 male patients with myocardial

infarction concluded that educational level influenced self-reports of

coronary artery disease symptoms (Croog & Levine, 1969). Among men with

confirmed diagnoses of myocardial infarction, those with higher levels

of education were more likely than men with less education to report

experiencing angina pectoris before clinical evidence of myocardial

infarction was apparent (p < .05). The men with fewer years of

education rarely acknowledged the early warning signals of coronary

artery disease, and the few who did often reported gastrointestinal

complaints (Croog & Levine, 1969). Reports have indicated that

differences in symptom reporting are related to a number of factors,
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including different pain thresholds, the operation of denial,

availability of and willingness to utilize medical services, or

subcultural norms influencing the kind of symptoms that are most

acceptable for men to admit (Hackett & Cassem, 1978; Jenkins, 1976).

Data from the Framingham Study (Dawber, 1980; Dawber et al., 1959)

demonstrated a significant (p < .05) inverse relationship between

educational level and the incidence and prevalence of coronary heart

disease. Coronary artery disease was less frequent in subjects with

many years of education. However, it was noted that educational level

was related to age, with younger men being better educated. When the

data were corrected for age, the trend remained but was no longer

statistically significant (Dawber, 1980; Dawber et al., 1959).

Marital status. Several studies have attempted to study the

relationship between marital status and coronary artery disease. These

studies have resulted in conflicting findings. For example, a

retrospective study by Thiel and associates (1973) found that a

significantly (p < .05) greater number of men with myocardial infarction

were divorced as compared to an age-matched group of men without

myocardial infarction. However, in a nation-wide study, Comstock (1971)

found no association between marital status and mortality from coronary

artery disease.

There are several social trends which have confounded attempts to

correlate marital status with coronary artery disease. First, more

individuals in the older age groups are widowed. Major studies have

reported a direct, significant (p < .01) relationship between age

and prevalence of coronary artery disease (Dawber, 1980; Keys,

1980). Therefore the finding that a large percentage of individuals
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with coronary artery disease are widowed reflects the strong positive

relationship between age and coronary artery disease rather than marital

status and coronary artery disease.

Another social trend is the change which has occurred in divorce

and marriage rates during the past several decades. For example, during

the period 1970-1976, the annual number of divorces increased from

708,000 to 1,083,000, whereas the annual number of marriages decreased

from 2, 190,481 to 2, 152,987 (United States Department of Health,

Education, and Welfare, 1978). Divorce and marriage rates among

individuals are associated with numerous factors, for example age and

geographical location. These factors have acted as intervening

variables in epidemiological studies attempting to correlate marital

status and coronary artery disease. Therefore additional research is

needed to determine the possible influence which marital status

contributes to the risk of developing coronary artery disease.

Religious affiliation. Religion has been investigated as a

sociological risk factor in epidemiological studies of coronary artery

disease. Findings indicate that religious affiliation has not

consistently been found to be a significant predictor of coronary artery

disease. Nevertheless, it is thought that religion may contribute to

coronary artery disease via genetic and other conditioning influences

such as diet and work ethics (Dawber, 1980). Several religious groups

have been the focus of research seeking to study the relationship

between religions and coronary artery disease.

Walden and associates (1964) compared the mortality rates of

Seventh Day Adventists to the general population of California.

Findings indicated that mortality rates were approximately 50.0 percent
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lower compared to the general population. Seventh Day Adventists are

known to be vegetarians and to have a lower mean serum cholesterol level

than Americans generally (Walden, Schaefer, Lemon, Sunshine, & Wynder,

1964). The exact reason for the lower mortality rate among Seventh Day

Adventists is uncertain. However, many factors characteristic of this

religious sect, such as abstinance from alcohol and tobacco, may

influence their lack of susceptibility to coronary artery disease.

Lyon and associates (1978) compared the cardiovascular mortality of

6, 108 Mormons and non-Mormons in Utah with the general U.S. population

during 1969-1971. The religion of 72.0 percent of the residents of Utah

is Mormon, and the cardiovascular mortality in this state is among the

lowest in the United States. According to the researchers, the Mormon

religion ". proscribes the use of tobacco and alcohol; a large

number of Mormons adhere to this proscription" (Lyon, Wetzler, Gardner,

Klauber, & Williams, 1978, p. 357).

Findings indicated that Utah men had 29.0 percent and Utah women

had 25.0 percent fewer deaths in comparison to U.S. cardiovascular

disease mortality rates (p K .01). In addition, mortality differed

between the two religious groups in Utah. Mormons had a significantly

lower mortality rate in comparison to non-Mormons (p K.05) (Lyon et

al., 1978).

The findings reported by Lyon and associates (1978) may have been

influenced by numerous factors, for example diet and social habits. In

addition, since Mormons are encouraged to marry other Mormons,

hereditary factors may affect their health. Therefore, the relationship

between the Mormon religion and coronary artery disease appears to

involve numerous interrelated variables.
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Another religious group which has been extensively studied in

regard to coronary artery disease is the Jewish religion (Brunner,

Suddarth, Faries, Klijanowicz, & Lavoie, 1978; Goldbourt & Medalie,

1974, 1979; Groen et al., 1968; Kahn, Medalie, & Neufeld, 1969). As

in studies of other religious groups, the close affiliation of the

members and adherence to specific dietary practices and other customs

made the Jewish religion particularly interesting to researchers

involved in the study of risk factors associated with coronary artery

disease. The majority of the studies investigating coronary artery

disease in Jewish individuals have been conducted in Israel. Within

Israel, the prevalence of coronary artery disease is high in comparison

to other Eastern European and Middle Eastern countries (World Health

Organization, 1980).

In a study conducted by Goldbourt and associates (1979),

differences in the mean cholesterol levels of Jewish male Israelis were

examined in relation to area of birth. Findings indicated that those

Jews born in Central Europe had the highest cholesterol level (X=217.7

mg/100 ml), whereas those born in northern Africa had the lowest level

(X=193.4 mg/100 ml) (Goldbourt & Medalie, 1979). The incidence of

myocardial infarction was significantly higher among Jews with elevated

serum cholesterol levels. In addition, there was a significant

(p K.05) inverse relationship between level of cholesterol and

incidence of myocardial infarction (Goldbourt & Medalie, 1979).

In general, it appears that sociological risk factors are imprecise

predictors of coronary artery disease. Furthermore, the exact mechanism

by which sociological risk factors are associated with increased risk

for coronary artery disease is uncertain. One possible reason is that
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sociological risk factors are interrelated with psychological and

physiological risk factors. Nevertheless, sociological variables are

important in the study of factors associated with atherosclerotic

coronary artery disease. Sociological risk factors describe demographic

characteristics involving environmental influences such as work and

dietary habits, which are considered of major significance in the

pathogenesis of atherosclerotic coronary artery disease (Havlick &

Feinleib, 1979; Stamler, 1978).

Psychological Risk Factors

In recent years the findings of several studies have indicated that

coronary artery disease is associated with a variety of psychological

risk factors, for example the Type A behavior pattern (Friedman &

Rosenman, 1974; Jenkins, 1976a, 1976b; Rosenman & Chesney, 1980). It

appears that different aspects of the Type A behavior are precursors of

different manifestations of coronary artery disease (Jenkins, 1976a,

1976b; Jenkins, Rosenman, & Zyzanski, 1974; Jenkins, Zyzanski, &

Rosenman, 1978). For example, individuals with angina pectoris are more

reactive to the environment, whereas individuals with myocardial

infarction are more time-oriented and competitive. Therefore, according

to Jenkins (1976a, 1976b), it is important that future studies build

into their research design the distinction between patients with

coronary artery disease who have angina pectoris and patients with

coronary artery disease who have angina pectoris and myocardial

infarction.

Type A behavior pattern. The concept of a coronary-prone behavior

pattern has been discussed by clinicians and researchers for nearly
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a century. Sir William Osler (1892), a cardiologist, described the

typical patient with coronary artery disease as robust, vigorous, keen,

and ambitious. Furthermore, Osler suggested that the high pressure

under which men live and the tendency to work to maximum capacity were

characteristics responsible for arterial degeneration.

The Menningers (1936) were the first psychiatrists to report

observations of strong, aggressive tendencies in patients with coronary

artery disease. Kemple (1945) reported that patients with coronary

artery disease were very ambitious and had difficulty in adapting to

changes in their environment. In the early 1950s, two San Francisco

cardiologists, Friedman and Rosenman, became interested in the

personality and behavioral characteristics of patients with coronary

artery disease. These cardiologists were particularly concerned with

the effects of the environmental milieu on the cardiovascular system.

Friedman and Rosenman (1959) hypothesized that the increased incidence

and prevalence of coronary artery disease during the mid-20th century

was associated with a psychologically mediated behavioral pattern,

referred to as the Type A behavior pattern, as well as with other risk

factors such as elevated cholesterol, blood pressure, and cigarette

smoking.

The Type A behavior pattern is defined as an overt behavioral

syndrome or characteristic style of response to environmental stressors

which are perceived by an individual as threatening or challenging

personal sense of control over the environment (Friedman & Rosenman,

1974; Rosenman, 1978b; Rosenman & Chesney, 1980). Individuals who

manifest the Type A behavior pattern are referred to as being Type A.

The Type A behavior pattern is not a static personality trait, but



— 73 -

rather a dynamic style of living or manner of coping with the environ

ment (Rosenman, 1978a, 1978b).

The Type A behavior pattern has been described by Rosenman and

Chesney (1980) as the following:

A particular action-emotion complex which is exhibited or
possessed by an individual who is engaged in a relatively
chronic and excessive struggle to obtain an unusually
unlimited number of things from his environment in the
shortest period of time or against the opposing efforts of
other things or persons in the same environment. (p. 6)

According to Rosenman and Chesney (1980), the Type A individual is

characterized by:

-
extremes of competiveness, striving for achievement,

aggressiveness (often strongly suppressed), impatience,
restlessness, hyperalertness, ten Sene SS of facial
musculature, explosive voice stylistics, and a chronic sense
of time urgency that leads to the acceleration of thought and
most actions. (p. 8)

Individuals who manifest extremes of the Type A behavior pattern are

referred to as Type A1. Persons with the Type A behavior pattern who

are not excessively aggressive, competitive, time oriented, or

achievement oriented are called Type A2
Friedman and Rosenman (1974) have commented that modern, 20th

century, Western civilization has contributed to the widespread

prevalence of the Type A behavior pattern. For example, several reports

have indicated that in urban areas as many as 70.0 percent of the adult

population may be classified as having either Type A1 Or A2 behavior

patterns (Roskies, 1980; Howard, Cunningham, & Rechnitzer, 1976, 1977).

In a study conducted by Howard and associates (1976), 76.0 percent of

the sample, which was comprised of Canadian managers, was classified as

having the Type A behavior pattern.
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According to Friedman and Rosenman (1974), the modern environment

fosters Type A because it appears to offer special rewards to those who

can live more rapidly and aggressively than their peers. It may not be

obvious that a person possesses the Type A behavior pattern. However,

when the environment is perceived as threatening or challenging by a

Type A individual, the distinctive behavior emerges (Rosenman, 1978b;

Rosenman & Chesney, 1980).

In addition to the Type A behavior pattern, Friedman and Rosenman

(1974) identified several other types of behavior patterns, namely

Type X and Type B behavior patterns. According to Rosenman (1978b),

"the Type B person cannot be adequately described as the antithesis of

Type A because the Type B person exhibits all or some of the traits, but

not in the exaggerated manner that is so common of Type A" (p. 64).

Type B individuals may be as intelligent, energetic, conscientious, and

goal oriented as the Type A individual. However, the Type B person

remains relaxed and unhurried in doing most things (Friedman & Rosenman,

1974; Rosenman, 1978b; Rosenman & Chesney, 1980).

It is possible to classify 85 to 90 percent of the population as

either Type A or Type B (Rosenman, 1978b). Occasionally an individual

exhibits almost equal characteristics of the Type A and Type B behavior

patterns. When the distribution of characteristics is so nearly equal

that the person cannot be classified as Type A or Type B, that person is

rated as Type X by the Type A Structured Interview. This interview was

initially developed for the purpose of the Western Collaborative Group

Study (Rosenman et al., 1964, 1966, 1970, 1975, 1976).

The Western Collaborative Group Study (WCGS) was a prospective

longitudinal study of coronary artery disease in 3,524 men who ranged in



- 75 -

age from 39 to 59. The study began in 1960. Subjects in the study

received a detailed medical assessment and were reevaluated annually for

approximately nine years. The subjects were employed in ten companies

in California, and all had volunteered to be in the study. Upon entry

into the study, all subjects had been medically evaluated as being free

of clinical manifestations of coronary artery disease. Extensive

demographic and risk factor data were obtained on each subject. The

data included the following: age, sex, occupation, annual income,

educational level, amount of activity at work, diet, exercise, smoking

habits, blood pressure, serum cholesterol, triglycerides, and

lipoprotein levels. In addition, for the first time in any epidem

iological study of coronary artery disease, the behavior pattern was

assessed.

Reports of the incidence of coronary artery disease among subjects

in the study were published at 2, 4%, and 8% years after the beginning

of the study (Rosenman et al., 1966; Rosenman et al., 1970; Rosenman

et al., 1975). Results indicated that subjects with Type A behavior had

between 1.7 and 6.0 times the rate of disease of Type B subjects. The

higher ratios were observed among men in the 39-49 age group. In the

final report of the 3, 154 men remaining in the study, clinical

manifestations of coronary artery disease occurred in 257 subjects. Of

the 1,589 Type A subjects, 178 developed clinical evidence of coronary

artery disease, whereas of the 1,565 Type B subjects, 79 developed

coronary artery disease (Rosenman et al., 1975).

Presence of coronary artery disease in the subjects' parents and

personal history of diabetes mellitus were found to be significant

(p < .025, p < .05) risk factors in subjects aged 39-49 at intake into
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the WCGS, but not for the subjects aged 49-59 at intake into the study

(Rosenman et al., 1975). Whereas lack of regular exercise was a

significant factor (p < .05) for the subjects in the older age group, it

was not for the younger subjects. Among both groups, the factors found

to be statistically significant (p < .05) when correlated with the

incidence of coronary artery disease included the following: level of

schooling was inversely related, current history of cigarette smoking,

number of cigarettes smoked at intake into the study at or exceeding 26

cigarettes per day, elevated systolic and diastolic blood pressure,

elevated serum cholesterol, triglycerides, and serum Beta/Alpha lipo

protein ratios, and Type A behavior pattern (Rosenman et al., 1975).

Of the 3, 154 subjects in the WCGS, slightly more than half of the

sample (n=1589) were rated as possessing the Type A behavior pattern,

and 1,565 were rated as having the Type B behavior pattern. Coronary

artery disease manifested itself in 257 of the total number of the

subjects in the study; 206 subjects developed myocardial infarction and

51 developed angina pectoris.

In the 206 subjects who developed myocardial infarction, 68.4

percent (n=141) were Type A and 31.6 percent (n=65) were Type B. The

difference was significant at the p < .001 level (Rosenman et al.,

1975). Among the 51 subjects who developed angina pectoris, 72.5 per

cent (n=37) were Type A and 27.5 percent (n=14) were Type B. This

difference reached statistical significance at the p < .005 level

(Rosenman et al., 1975).

Numerous mechanisms have been proposed in which Type A behavior

pattern might contribute to the development of coronary artery disease.

It is possible to identify six major mechanisms from the vast store of
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information describing the physiological responses of Type A

individuals. However, there is no conclusive evidence that any of the

following mechanisms is a direct cause of atherosclerotic coronary

artery disease.

First, in comparison to Type B individuals, Type As exhibit a

higher level of urinary norepinephrine during the workday and plasma

norepinephrine levels in response to challenging tasks (Friedman &

Rosenman, 1974). Several reports have suggested that excessive levels

of circulating norepinephrine may be an etiological factor in myocardial

ischemia (Eliot, 1974, 1979; Friedman, 1969, 1975, 1978; Friedman,

Thoresen, & Gill, 1981).

Second, Type A individuals exhibit more rapid blood clotting times

during periods of stress than Type Bs (Friedman, 1969, 1978; Friedman,

Rosenman, & Carroll, 1958; Williams, Friedman, Glass, Herd, &

Schneiderman, 1978). Ross and Glomset (1976) have suggested that the

initiating event in atherosclerosis involves an injury to the arterial

endothelium. Such an injury could result from hemodynamic events

associated with turbulant blood flow secondary to increased blood

viscosity (DiGirolamo & Schlant, 1978; Friedman et al., 1981; Fry,

1973; McDonald, 1974).

Third, the increased catecholamine response observed in Type As, in

addition to affecting blood clotting, is associated with changes in

cardiovascular function (Friedman, 1978; Glass, 1977a, 1977b).

Williams (1978) has emphasized that Type A behavior may precipitate

Coronary artery disease by causing changes in the cardiovascular system.

For example, increases in cardiac output or peripheral resistance

associated with acute stress could impose additional workloads upon the
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myocardium. When stress is prolonged or excessive, ischemia leading to

myocardial infarction may result (Sanderson, 1972).

Fourth, Type A responses to perceived stressors result in

increased activity of the sympathetic nervous system (Glass, 1977a,

1977b). Sympathetic stimulation is known to increase heart rate and

force of myocardial contraction, dilate the coronary arteries, and

increase peripheral resistance. These physiological reactions stimulate

increases in blood pressure, release of glucose from the liver, and

secretion of epinephrine and norepinephrine from the adrenal medulla

(Guyton, 1976). If these responses are excessive or prolonged, the

outcome may be damage to the intima of the coronary arteries (DiGirolamo

& Schlant, 1978).

The fifth way in which Type A behavior pattern may increase the

risk of coronary artery disease in certain individuals is by increasing

the effect of the other risk factors. For example, male Type A subjects

demonstrate a higher serum cholesterol level than Type Bs (Friedman,

1969; Friedman et al., 1958; Jenkins, Zyzanski, & Rosenman, 1978). In

addition, Type A individuals have been found to smoke a greater number

of cigarettes and demonstrate hypertension more frequently than

individuals with Type B behavior pattern (Friedman, 1978).

Sixth, the Type A behavior pattern may influence the risk of

coronary artery disease by affecting cognition processes. Glass (1977b)

studied variations in the responses of individuals to numerous environ

mental stressors. The responses of Type A individuals were compared to

those of Type Bs. Findings suggested that the way in which a person

perceives an environmental stressor affects emotional and behavioral

responses. For example, during treadmill exercise testing, Type A
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individuals tended to suppress feelings of fatigue to a greater extent

than Type B individuals (Glass, 1977b). In other studies, Type A

individuals have been found to demonstrate higher blood pressure, plasma

norepinephrine, and cholesterol levels and faster blood clotting times

in response to competitive situations than Type B individuals (Friedman,

1978; Friedman, Byers, Diamant, & Rosenman, 1975; Friedman et al.,

1958; Friedman & Rosenman, 1959, 1974; Rosenman, 1978a).

Biological Risk Factors

The biological coronary risk factors are also referred to as the

traditional or standard risk factors. The biological risk factors are

frequently divided into two subsections, namely nonmodifiable risk

factors and modifiable risk factors. The nonmodifiable risk factors

refer to factors which are permanent and irreversible, for example age,

sex, ethnicity, and heredity. The modifiable risk factors can be

changed through the volition of the individual. Within the modifiable

group of risk factors there are major and minor factors, depending upon

the strength of their association with the development of coronary

artery disease. The major modifiable risk factors are the following:

elevated plasma lipids and lipoproteins, cigarette smoking, and hyper

tension (American Heart Association, 1980; DiGirolamo & Schlant, 1978;

Kannel, 1976; Kannel, Castelli, Gordon, & McNamara, 1971; Kannel,

McGee, & Gordon, 1976). There are numerous factors which are considered

minor risk factors, but the most widely recognized are the following:

diabetes mellitus, obesity, lack of exercise, and variations in the

ingestion of alcohol (Corday & Corday, 1979; Dawber, 1980; Epstein,

1967; Evans, Willett, & Hennekens, 1980; Froelicher, 1977; Garcia,
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McNamara, Gordon, & Kannell, 1974; Haskell, Taylor, Wood, Schrott, &

Heiss, 1980; Klatsky, Friedman, & Siegelaub, 1974; Slack, 1977;

Stamler, 1978).

Age. It was once believed that atherosclerotic coronary artery

disease was an unavoidable counterpart of the aging process (DiGirolamo

& Schlant, 1978). However, studies of individuals in various areas of

the world have reported that coronary artery disease can be present in

young and absent in older aged individuals (Keys, 1980; Pelletier,

1977). Nevertheless, findings have led to the conclusion that the

incidence and prevalence of coronary artery disease is higher in older

age groups (American Heart Association, 1980). This is particularly

apparent in women, in which case the incidence of coronary artery

disease is extremely low before the age of 50 (Califano, 1979; Kannel,

McGee, & Gordon, 1976).

Sex. Men are more prone to develop atherosclerotic coronary

artery disease than women of childbearing age at an overall ratio of

approximately 5:1 (American Heart Association, 1973). Although the gap

in incidence between the sexes closes with advancing age, the incidence

of coronary artery disease among women never reaches that of men. The

reason for the lower incidence among women is unclear; however,

hormonal influences appear to be the dominant influence (Oliver, 1978).

Among both sexes, the incidence of coronary artery disease tends to

increase as the number of risk factors possessed by the individual

increases (American Heart Association, 1973; Farquhar, 1978).

Until recently very little was known about coronary artery disease

in women. This was due to the fact that few studies investigating risk

factors associated with coronary artery disease had included women in

the sample.
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The Framingham Study was the first major longitudinal study of

cardiovascular disease to include women (Dawber, 1980; Kannel, 1980).

It began in 1948 with 2,336 men and 2,873 women, ranging in age from 30

to 62 (Dawber, 1980). Since the study began, subjects have undergone

biennial physical examinations. These evaluations have included

detailed assessments of increases and decreases in coronary risk factors

(Gordon et al., 1971, 1974, 1977; Kannel, 1976; Kannel et al., 1971;

Kannel, McGee, & Gordon, 1976). Findings of the Framingham Study serve

as a primary basis for what is known about coronary artery disease risk

factors and the manifestations of the disease among the American

population. It was the reports of this study which first suggested that

risk factors operate differently in men and women (Dawber, 1980).

According to Kannel (1980), there is approximately a ten-year lag

period of females behind males in the incidence of coronary artery

disease. Because the gap in incidence between the sexes closes with

advancing age, menopause is believed to play an important role. For

example, findings of the Framingham Study indicated that there is an

abrupt doubling of coronary artery disease incidence in women undergoing

menopause (Dawber, 1980; Gordon, Sorlie, & Kannel, 1971). The prompt

increase in risk among menopausal women occurred whether menopause

occurred naturally or was surgically induced, as in the case of a

hysterectomy (Kannel, 1980). Use of estrogen in the postmenopausal

state did not protect against the doubled risk, nor did surgically

induced menopause without removal of the ovaries (Kannel, 1980). These

findings suggest that women tend to lose their relative immunity to

atherosclerotic coronary artery disease after experiencing menopause.
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A number of changes in the coronary risk factors have been observed

in postmenopausal women as compared to premenopausal women. For

example, the serum cholesterol and hematocrit levels of postmenopausal

women in the Framingham Study were found to be higher than those of

premenopausal women of the same age (Dawber, 1980; Kannel et al.,

1971). In addition, the clinical manifestations of coronary artery

disease appear to be more severe in postmenopausal women in comparison

with premenopausal women of the same age. For example, none of the

premenopausal women in the Framinghan Study developed a myocardial

infarction during the 24 years that such information was recorded

(Kannel, 1980). However, during the same 24 year period, even for women

under age 55, 40 percent of the postmenopausal women developed a

myocardial infarction (Dawber, 1980; Gordon et al., 1971; Kannel,

1980).

Researchers at Emory University Hospital recently reported the

coronary risk factors of women aged 46 and younger who had sustained a

myocardial infarction and were subsequently admitted for medical

treatment (Morris, Hurst, & King, 1978). According to Morris and

associates (1978), this particular group of women was of interest

because coronary artery disease is ". relatively uncommon in this

particular population" (p. 211). During an 8% year period, 34 women

patients under the age of 46 were diagnosed as having experienced a

myocardial infarction (Morris, Hurst, & King, 1978).

The coronary risk factors of these women were compared to those of

81 women who had normal coronary arteries as determined by coronary

arteriography. Significant differences (p K .01) were found between

the two groups (Morris et al., 1978). The 34 women with myocardial



— 83 –

infarction were found to have a higher incidence of cigarette smoking,

diabetes mellitus, hypercholesterolemia, and family history of coronary

artery disease in comparison to the 81 women without clinical evidence

of coronary artery disease (Morris et al., 1978).

Hypertension was not identified as a significant risk factor in the

women with myocardial infarction (Morris et al., 1978). The inability

of this study to confirm hypertension as a major risk factor may have

been due to several factors, for example, variation in methods used to

measure blood pressure and the use of medication by the subjects.

Morris and associates (1978) compared the extent and location of

the coronary artery disease in the 34 women in the study with the total

number of patients with significant coronary artery occlusion at Emory

during a five-year period. The total number of patients equaled 1,955

(Morris et al., 1978). According to Morris and associates (1978),

" . the suggestion had previously been made that young women with

clinically apparent coronary atherosclerosis have less widespread

disease than older or male patients" (p. 216). Fifty percent (n=17) of

the 34 young women aged less than 46 years had single vessel disease, 32

percent (n=11) had double vessel disease, and 18.0 percent (n=6) had

triple vessel disease, whereas 35.0 percent (n=677) of the entire

population of 1,955 patients had single vessel disease, 32.0 percent

(n=626) had double vessel disease, and 33.0 percent (n=652) had triple

vessel disease (Morris et al., 1978). Therefore, the researchers

concluded that coronary atherosclerosis does appear to be less diffuse

in the young female women who comprised the study sample (Morris et al.,

1978).
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In addition, it has been reported that the typical chest pain

associated with angina pectoris is not reliable as a predictive index

of significant coronary artery disease in women (Morris et al., 1978).

In a prospective study of 641 women with angina pectoris who under

went coronary arteriography over a four-year period, only 41.0 percent

(n=265) were found to have significant amounts of coronary occlusion

(Douglas, King, Magill, Nathan, & George, 1978). In addition, exercise

electrocardiography, also referred to as stress testing, has proven

inconsistent and somewhat unreliable in diagnosing the presence and

severity of coronary occlusion, particularly in women (Sketch,

Mohiuddin, Lynch, Zencka, & Runco, 1975).

Due to problems associated with coronary-related diagnostic tests,

particularly in women, clinicians examine the risk factor profile of

patients before deciding whether an invasive diagnostic test such as

coronary arteriography is warranted (Hurst, Logue, & Walter, 1978). For

example, Morris and associates (1978), in reference to coronary risk

factors in young women, stated the following:

Atherosclerotic coronary occlusion rarely, if ever, occurs in
the young woman in the absence of hyperlipidemia, smoking,
diabetes, or a family history of coronary heart disease. In
fact, these four conditions appear to be the best available
predictive indices for the existence of significant coronary
atherosclerosis in young women. (p. 218)

Therefore assessment of the coronary risk factors provides valuable

knowledge which aids in the diagnosis of coronary artery disease.

The Type A behavior pattern appears to be more prevalent among men

than among women (Friedman & Rosenman, 1974; Waldron, 1978a). Few

studies assessing Type A behavior have included women in the sample.

Therefore little is known about the behavior patterns of women. Sex

differences in behavior patterns appear to reflect variations in both
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inherited and social conditioning influences. Characteristics of the

Type A behavior pattern, for example aggressiveness and competitiveness,

appear to contribute to success in traditional male roles but not in the

roles traditionally ascribed to women (Rosenman & Chesney, 1980;

Waldron, 1978a, 1978b). Whereas men are encouraged from birth to

develop the Type A characteristics, women are raised under a different

set of values and expectations.

The current emphasis on equal rights for women, including entry

into the competitive job markets once reserved for men, may influence

the prevalence of the Type A behavior pattern among women in the future

(Waldron, 1978a; Waldron, Zyzanski, Shekelle, Jenkins, & Tannenbaum,

1977). According to Waldron and associates (1977), the Type A behavior

pattern is more prevalent in women employed outside the home environ

ment. However, the relationship between employment and Type A behavior

pattern was observed only for women of higher educational status

(Waldron et al., 1977). Furthermore, women who had been employed

outside the home for over half of their life had higher scores on the

Type A scale used in the Framingham Study as compared to the housewives

in the study (Haynes, Feinleib, Levine, Scotch, & Kannel, 1978a).

Ethnicity. In the United States, Caucasian males have the highest

mortality rate of any racial group (Stamler, 1978). In 1976 approx

imately 710 per 100,000 Caucasian males died from some form of coronary

heart disease, whereas the mortality rate from coronary heart disease

among non-Caucasian males was 680 per 100,000 (Stamler, 1978). However,

among women the mortality rate from coronary heart disease is higher

among non-Caucasian females, 420 per 100,000, than it is among Caucasian

females, 270 per 100,000 (Stamler, 1978).
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The exact cause of the variation in mortality rates among different

racial and ethnic groups is unknown. However, it is generally thought

that the differences are attributable to variations in biological and

other risk factors (Gordon, 1978). For example, Black women tend to be

more obese than Caucasian women (Abraham, Lowenstein, & O'Connell,

1975). In addition, Black women have four times greater prevalence of

hypertension than Caucasian women (Califano, 1979; Gordon, 1978). Both

of these biological risk factors may contribute to the higher coronary

mortality rate observed in Black American women. The factors underlying

the differences between Caucasian and Black American males have not been

as clearly identified.

In regard to coronary heart disease in other parts of the world,

Levy and Feinleib (1980) stated that "reliable data are lacking for most

of the countries of Asia, Africa, and Latin America" (p. 1250).

Numerous reports have indicated that coronary artery disease is uncommon

among ethnic groups in nonindustrialized areas and that the incidence

and prevalence of coronary artery disease increases with industrial

ization (Friedman & Rosenman, 1974; Keys, 1980; Levy & Feinleib, 1980;

Pelletier, 1977). The ethnological differences in coronary artery

disease are thought to be due to numerous factors, including diet,

weight, build, exercise, type of work, and social habits (Keys, 1980;

Pelletier, 1977).

Cohen (1974, 1978) studied the relationship of coronary artery

disease risk factors, including the Type A behavior pattern, to the

prevalence of coronary artery disease in Japanese-Americans. Coronary

artery disease is rare in Orientals living in Japan (Cohen, 1974).

However, the incidence of coronary artery disease among Japanese men who
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moved to Hawaii and California was found to increase as changes were

made in life style, for example exercise and eating habits (Cohen,

1974). Furthermore, Japanese men who were culturally mobile and

possessed the Type A behavior pattern were found to have three times

the risk of developing coronary artery disease in comparison to those

Japanese men with only one risk factor (Cohen, Syme, Jenkins, Kagan, &

Zyzanski, 1975).

The findings of the Seven Countries study (Keys, 1980) found

significant (p < .01) differences in the prevalence of coronary heart

disease among different ethnic groups. The prevalence of coronary heart

disease, age-standardized per 10,000, was the lowest among Japanese

subjects. Among 1,010 Japanese subjects, 3.0 percent (n=30) had

coronary heart disease, whereas the highest prevalence of coronary

disease was found among 2,571 American (17.9%, n=459) and 1,677 Finish

(20.2%, n=339) subjects (Keys, 1980). According to Keys (1980), the

differences in the prevalence of coronary heart disease in these ethnic

groups were associated with numerous risk factors, particularly

variations in diet. Additional research needs to be conducted to

determine the mechanisms by which ethnicity influences coronary artery

disease.

Heredity. The presence of family history of coronary artery

disease has been identified as a significant risk factor for the

development of coronary artery disease. For many years it has been

recognized that certain families are predisposed to develop premature

atherosclerotic coronary artery disease (DiGirolamo & Schlant, 1978).

Studies have confirmed that individuals with either parents or siblings

affected by atherosclerotic coronary artery disease prior to age 50 have
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a greater risk of developing the disease at an early age (Dawber, 1980;

Slack, 1977; Slack & Nevin, 1968).

According to Slack and Nevin (1968), in men under age 55, a death

due to coronary artery disease in a first generation male relative under

the age of 55 increases the risk of coronary death to three times that

of the general population, whereas in women under the age of 65, a death

due to coronary artery disease in a first generation male relative under

the age of 55 increases the risk of coronary death to five times that of

the general population. These findings have led Slack (1977) to

conclude that the importance of family history of coronary artery

disease has been underestimated as a significant risk factor.

The basis of the relationship between family history and coronary

artery disease is hypothesized to be a genetic predisposition, either

singularly or in combination with other genetic factors such as Type II

hyperlipoproteinemia (Goldstein, Albers, Schrott, Hazzard, Bierman, &

Motulsky, 1974). In addition to genetic factors, family-related

influences such as lifestyles, values and goals, and environmental

surroundings may contribute to the variations in coronary artery disease

observed in families (Eliot, 1979; Rosenman & Chesney, 1980).

Plasma lipids. Plasma lipids, or fats, are considered to be a

modifiable coronary risk factor. Lipids are composed mainly of

cholesterol, triglyceride, phospholipid, and free fatty acids (Guyton,

1976). These substances are insoluble in water. Therefore lipids

require a carrier, or vehicle, to circulate from one cell to another

(DiGirolamo & Schlant, 1978). The vehicle, of which there are several

types, are referred to as lipoproteins.
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A lipoprotein is a compound which is formed of a protein and a

lipid. There are four major classes of plasma lipoprotein, namely

chylomicra, very low density lipoprotein, also referred to as VLDL,

pre-B, and pre-Beta lipoprotein, low density lipoprotein, also referred

to as LDL, B, and Beta lipoprotein, and high density lipoprotein, also

referred to as HDL, A, and Alpha lipoprotein. Each of the four lipo

protein classes contains varying proportions of cholesterol, triglyc

erides, phospholipid, and protein (Frederickson, 1972). Elevation in

the concentration of circulating plasma cholesterol, triglyceride, or

both is called hyperlipidemia, whereas elevation in the concentrations

of one or more of the lipoprotein classes is called hyperlipoproteinemia

(Frederickson, 1972; Witters, 1980).

Numerous studies have found a significant positive relationship

between increased risk of atherosclerotic coronary artery disease and

elevated levels of very low density lipoprotein (VLDL), low density

lipoprotein (LDL), triglyceride, and cholesterol (Frederickson, 1972;

Gordon et al., 1977; Witters, 1980). The higher the concentration of

any one of these lipids in the blood, the greater the risk of coronary

artery disease (Gordon et al., 1977).

The low density lipoproteins carry approximately three-quarters of

the plasma cholesterol and are derived primarily from VLDL metabolism

(Frederickson, 1972; Guyton, 1976; Schlant & DiGirolano, 1978). LDL

is considered to have the greatest atherogenic potential (DiGirolamo &

Schlant, 1978). Therefore an LDL level above the established normal

value of 140 to 160 mg/ml is considered to be a risk factor for the

development of atherosclerotic coronary artery disease (Frederickson,

1972; Schlant & DiGirolamo, 1978). The high density lipoproteins carry
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approximately one-fourth of the plasma cholesterol (Frederickson, 1972).

In addition, HDL carry the greatest proportion of the protein found in

the blood (Schlant & DiGirolamo, 1978). HDL, as well as chylomicra,

appear to have the least atherogenic potential of the plasma lipids and

lipoproteins (Gofman, Young, & Tandy, 1966; Schlant & DiGirolamo, 1978).

The findings of several studies have indicated that there is a strong

negative relationship between the plasma level of HDL cholesterol and

the incidence of atherosclerotic coronary artery disease (Criqui,

Wallace, Heiss, Mishkel, Schonfeld, & Jones, 1980; Gordon et al., 1977;

Miller & Miller, 1975). In other words, the higher the level of plasma

HDL, the lower the incidence of coronary atherosclerosis.

Triglyceride is a type of lipid, or fat, found in the body.

According to Guyton (1976), triglycerides are ". . . used to provide

energy for the different metabolic processes; this function they share

almost equally with the carbohydrates" (p. 916). Triglycerides have

been found to have less predictive value than cholesterol as a risk

factor for the development of atherosclerotic coronary artery disease

(Schlant & DiGirolamo, 1978). However, elevated levels of triglyceride

have been found to be associated with high incidence of coronary artery

disease in women when the levels of other lipids were not significantly

elevated (Gordon et al., 1977). According to Schlant and DiGirolamo

(1978), the desirable or optimum range for plasma triglyceride level is

10 to 140 mg/ml.

Cholesterol is a substance which is present in the diet of most

persons. Cholesterol is absorbed from the gastrointestinal tract into

the intestinal lymph (Guyton, 1976). In addition to the cholesterol

absorbed each day from the gastrointestinal tract, which is called
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exogenous cholesterol, a large quantity of cholesterol referred to as

endogenous cholesterol is formed by the body (Schlant & DiGirolamo,

1978). The amount of cholesterol ingested each day can create

variations in the plasma cholesterol levels. For example, a saturated

fat diet can cause blood cholesterol levels to increase by as much as

15.0 percent to 25.0 percent (Schlant & DiGirolamo, 1978).

Several other factors are known to cause changes in the cholesterol

levels of individuals. For example, lack of thyroid hormone increases

blood cholesterol level, whereas increased thyroid hormone tends to

decrease the level of cholesterol (Schlant & DiGirolamo, 1978). The

female sex hormone, estrogen, is known to decrease the level of

cholesterol in the blood (Guyton, 1976). The cholesterol reduction

effect of estrogen may contribute to the protection which premenopausal

women have against atherosclerotic coronary artery disease. The male

sex hormone, androgen, is known to increase the level of serum

cholesterol. Therefore androgen may be associated with the high

incidence of atherosclerotic coronary artery disease among men.

However, the exact physiological mechanism by which sex hormones affect

cholesterol is uncertain (Schlant & DiGirolamo, 1978).

The relationship between level of serum cholesterol and coronary

artery disease has been described as continuous. In other words, there

is no clear dividing point which separates cholesterol level by degree

of risk for coronary artery disease. In one study, patients with

cholesterol levels greater than 300 mg/ml were found to have four times

the risk of atherosclerotic coronary artery disease of patients with

cholesterol levels of less than 200 mg/ml (Wissler & Geer, 1972). It

has been suggested that a serum cholesterol level of 140 to 160 mg/ml
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would be desirable from the standpoint of lessening the development of

coronary atherosclerosis (DiGirolamo & Schlant, 1978).

Several pathological processes have been hypothesized by which

hypercholesterolemia contributes to the increased risk of athero

sclerotic coronary artery disease. For example, it has been

hypothesized that in the presence of hypercholesterolemia there is an

increased penetration of LDL molecules across or between arterial

intimal cells and into smooth muscle cells (Frederickson, 1972).

Hypercholesterolemia may also promote changes in the endothelial

cells, a process which would tend to increase the influx of LDL into the

intimal endothelium (Shimamato, 1975). Finally, it has been

hypothesized that hypercholesterolemia might promote platelet

agglutination, especially in areas of increased hemodynamic stress, for

example at areas of vessel bifurcation or over fatty streaks, which are

the first stage in the atherosclerotic process (DiGirolamo & Schlant,

1978; Oliver, 1976; Witters, 1980).

Cigarette smoking. Cigarette smoking has been referred to as "the

single most important preventable environmental factor contributing to

illness, disability, and death" (Califano, 1979, p. vii). In 1978 it

was estimated that 23.9 percent (n=54 million) of the total U.S.

population of 226 million smoked cigarettes on a regular basis

(Califano, 1979). Since 1964, when the Surgeon General's Advisory

Committee on Smoking and Health first concluded that cigarette smoking

was a health hazard, approximately 30 million Americans have given up

smoking (Califano, 1979; Kannel, Doyle, Frederickson, & Harlan, 1977;

Seltzer, 1975). As a consequence, the prevalence of cigarette smoking

in the adult male population has declined from 53.0 percent in 1964 to
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38.0 percent in 1978 (Califano, 1979). However, the overall percentage

of adult female smokers has remained essentially unchanged at 30.0

percent (Califano, 1979).

Findings of numerous studies have indicated that the risk of

developing atherosclerotic coronary artery disease is two to six

times greater in smokers as compared to nonsmokers. Risk appears to be

proportional to the number of cigarettes smoked per day and the length

of time that the person has smoked (Aronow, 1973; Califano, 1979;

Dawber, 1980; Seltzer, 1980). However, the adverse effects of

cigarette smoking vary considerably among individuals. For example, the

effect of cigarette smoking is dependent upon the presence or absence of

concurrent illness, sex, and age. In addition, cigarette smoking has

been found to act synergistically with hypertension and elevated

cholesterol to enhance the risk of developing coronary artery disease,

specifically myocardial infarction in men (Califano, 1979). According

to Eliot (1979), smoking is the "clearest marker" for coronary artery

disease, although the pathogenic mechanism is not clearly understood

(p. 24).

Numerous biological mechanisms have been hypothesized as the

pathological component of cigarette smoking. Carbon monoxide is

suspected as being a leading factor contributing to coronary artery

disease (Aronow, 1973; Astrup & Kjeldsen, 1973). According to Astrup

(1973):

The primary effect of carbon monoxide on the cardiovascular
system is an increased endothelial permeability, leading to
subendothelial edema, . . . the edema is thought to be caused
by an increased inflow of plasma components through a widening
of the gaps between the endothelial cells. It is generally
agreed that the occurrence of subendothelial edema indicates
early atherosclerotic changes. The edema leads to increased
formation of mucopolysaccharides, which may facilitate the
precipitation of penetrated lipoproteins and eventually result
in accumulation of lipids in fatty streaks or plaques. (p. 1167)
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It has been hypothesized that the carbon monoxide associated with

cigarette smoking may result in coronary artery disease because it

involves a reduction in myocardial oxygenation. According to Eliot

(1979), the affinity of hemoglobin for carbon monoxide is approximately

240 times greater than the affinity of hemoglobin for oxygen. Therefore

increased levels of carbon monoxide in the blood stream due to cigarette

smoking decreases the amount of oxygen which can be delivered to the

myocardium via the hemoglobin in the arterial blood flow (Eliot, 1979).

A third mechanism by which cigarette smoking may increase the risk

of atherosclerotic coronary artery disease is via the nicotine which

they contain. Laboratory studies have indicated that long-term

administration of nicotine via cigarette smoke results in hemodynamic

changes which can lead to left ventricular myocardial dysfunction

(Ahmed, Moschos, Oldewurtel, & Regan, 1980; Califano, 1979). For

example, Ahmed and associates (1980) reported that nicotine signif

icantly increased left ventricular end-diastolic pressure and tension,

indicating a decrease in left ventricular compliance. In addition,

nicotine has been found to stimulate the sympathetic nervous system and

increase circulating catecholamine levels, which results in coronary

artery vasoconstriction and an increased heart rate (Guyton, 1976).

Chronic cigarette smoking also tends to be associated with higher

serum cholesterol levels and in increased platelet aggregation

(DiGirolamo & Schlant, 1978; Friedman, 1978; Kannel et al., 1977;

Seltzer, 1980). Most recently, Criqui and associates (1980) reported

the results of a study examining the relationship between cigarette

smoking and high density lipoprotein (HDL) cholesterol in 2,663 men and

2,553 women, ages 20-69, in ten North American populations. Findings
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indicated that cigarette smoking is associated with substantially lower

levels of HDL cholesterol. In addition, the low levels of HDL appear to

be dose-related, that is, the greater the number of cigarettes smoked

per day the lower the level of HDL (Criqui et al., 1980). Since reports

suggest that high levels of HDL may protect against the development of

coronary artery disease, the HDL reducing effect of cigarette smoking

appears to be a major pathological factor contributing to the develop

ment of atherosclerotic coronary artery disease.

According to several reports, the risk incurred by cigarette

smoking can be reduced by the cessation of smoking (Farquhar, 1978;

Gordon, Kannel, & McGee, 1974; United States Department of Health,

Education, and Welfare, 1975). According to Farquhar (1978):

-
most studies indicate that the extra risk of heart

attack due to smoking is cut in half within a year after
quitting. However, it takes a full five to ten years before
an ex-smoker reaches the lower cardiovascular and lung cancer
risk level of a person who has never smoked. (p. 161)

Hypertension. The findings of numerous studies have established

arterial hypertension as a major risk factor in the development of

atherosclerotic coronary artery disease (Dawber, 1980; Keys, 1980;

Walton, 1975; Wissler & Geer, 1972). The term, hypertension, refers to

a group of diseases characterized by a sustained elevation in blood

pressure (Sokolow & McIlroy, 1979). The risk of hypertension on

coronary artery disease is directly proportional to the mean arterial

pressure and the duration of the hypertension (Eliot, 1979). In other

Words, the more severe and prolonged the history of hypertension, the

greater the associated risk of coronary artery disease.

According to the American Heart Association (1980), the following

percentages of the American population over age 18 have a history of
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hypertension: 22.0 percent of White males, 21.0 percent of White

females, 31.0 percent of Black males, and 32.0 percent of Black females.

These percentages represent the prevalence of hypertension in 1978 and

account for approximately 35 million Americans (American Heart

Association, 1980). Due to the fact that hypertension is a prevalent

health problem among Americans and is a major risk factor for the

development of atherosclerotic coronary artery disease, it might be

expected that among the 4.3 million Americans with a history of angina

pectoris or myocardial infarction, many would have hypertension.

However, reports indicate that only 10.0 percent of patients with

manifestations of coronary artery disease have a history of hypertension

(Eliot, 1979; Sokolow & McIlroy, 1979). There are numerous reasons for

the discrepancy.

Variation may occur in the prevalence of hypertension among sample

groups due to numerous factors. First, differences in measurement

techniques may result in wide variation in blood pressure readings.

Second, exogenous influences such as diet, exercise, time of day,

position of the subject, and equipment may cause blood pressure to

fluctuate. Therefore, false readings may be recorded for certain

individuals. Third, studies which use self-reports of hypertension as

the measurement criteria may report inaccurate information. Subjects

may be unaware or unwilling to admit that they are hypertensive.

Fourth, medical records are an imprecise data source because they can be

inaccurate or incomplete. Fifth, individuals with hypertension may be

taking antihypertensive medication. Therefore the blood pressure of a

hypertensive person may be within normal limits.
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Another problem concerning the assessment of hypertension involves

the level of blood pressure which is considered abnormal. Reports

indicate that in many studies blood pressure measurements which are

abnormally high have been considered normal. For example, according to

Eliot (1979), normal blood pressure is often considered to be a

diastolic reading of 90 mm Hg or below and systolic blood pressure of

100 mm Hg plus the subject's age. Tuttle and Hall (1978) emphasize that

the traditionally accepted normal values of blood pressure are

excessively high. Schlant and DiGirolamo (1978) have advised that a

desirable blood pressure for men is 110-135/60-85 mm Hg and for women

110-130/55-80 mm Hg. Blood pressure readings above these limits may

indicate the presence of hypertension (Schlant & DiGirolamo, 1978).

Numerous mechanisms have been hypothesized by which hypertension

may contribute to the development of atherosclerotic coronary artery

disease, for example, by causing sustained mechanical stress on the

intima, or inner lining, of the coronary arteries (Constantinides, 1971;

DiGirolamo & Schlant, 1978; Sokolow & McIlroy, 1979). The stress may

result in damage to the intima, which may initiate or intensify the

formation of atherosclerotic plaques. Another mechanism by which

hypertension may contribute to the development of coronary artery

disease is by accelerating the passage of low density lipoproteins (LDL)

"through or between intimal endothelial cells by increasing the stretch

on the arterial wall or by the angiotension (trapdoor) effect,

especially in areas of increased hemodynamic stress or intimal damage"

(DiGirolamo & Schlant, 1978, p. 1115).

Diabetes mellitus. Diabetes mellitus is a disorder of

carbohydrate metabolism characterized by elevated levels of glucose in
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the blood and urine, resulting from inadequate production or utilization

of insulin (Bonar, 1977; Podolsky, 1980). Diabetes mellitus is a

coronary risk factor which is often referred to as glucose intolerance,

abnormal glucose tolerance, and carbohydrate intolerance (American Heart

Association, 1980; Eliot, 1979; Timmis, 1980). Approximately 5.0

percent of the population of the United States have diabetes mellitus

(Krall, 1978). Studies have indicated that individuals with diabetes

mellitus have a two-to-three times greater incidence of coronary artery

disease than nondiabetics (Bradley, 1971; Colwell, 1980; Falsetti,

Schnatz, Greene, & Brunnell, 1970; Garcia et al., 1974; Kessler, 1971;

Sokolow & McIlroy, 1979; Tzagournis, 1980; Witters, 1980).

The physiological mechanism by which diabetes mellitus is

associated with an increased risk for the development of coronary artery

disease is unknown. However, several reports have suggested that

diabetes exerts an atherogenic influence via other risk factors, for

example hypertension, hyperlipidemia, and obesity, as well as heredity

(Bierman & Brunzell, 1978; DiGirolamo & Schlant, 1978; Eliot, 1979;

Guyton, 1976; Witters, 1980).

Another mechanism by which diabetes mellitus may contribute to the

development of coronary disease is via the abnormal levels of insulin

and sugar carried in the blood stream (Podolsky, 1980). These

substances might cause changes in the intima of the coronary arteries.

As a result, damage to the walls might be initiated or intensified,

which may contribute to the development of atherosclerotic arterial

disease in the coronary arteries and other arteries throughout the body

(Epstein, 1967).
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The assessment of diabetes mellitus has presented numerous problems

for researchers. For example, self-reports can provide inaccurate

information because the subjects may be unaware or unwilling to disclose

that they have diabetes mellitus. Therefore laboratory measurement of

fasting blood glucose (FBS) is considered the most accurate method of

screening individuals for the presence of diabetes mellitus.

Obesity. Obesity has been defined as "a state in which an excess

of fat accumulates" (Davidson, Passmore, Brock, & Truswell, 1979,

p. 244). It is considered to be a coronary risk factor. Although the

mechanism by which obesity affects the coronary arteries is uncertain,

it is generally thought that obesity exerts a pathogenic effect via

association with other risk factors.

Although obesity may occur in either sex, it is usually more common

in women (Davidson et al., 1979). Obesity may occur at any age.

However, socioeconomic factors appear to be associated with the age at

which obesity can be observed in individuals. For example, several

reports have indicated that obesity is extremely rare in poor

communities, particularly among the young (Keys, 1980; Davidson et al.,

1979).

Exercise. Exercise habits and the amount of physical activity

required in various types of occupations have been the focus of numerous

studies (Cassel et al., 1971; Dawber, 1980; Haskell et al., 1980;

Keys, 1980; Paffenbarger & Hale, 1975; Paul, 1969; Paul & Fox, 1969).

According to Oberman (1980), "with few exceptions, population studies

of risk factors show an inverse association between physical activity

and coronary heart disease" (p. 29). However, several factors have

severely limited the ability of studies to demonstrate strong associa
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tions between physical activity and coronary artery disease (Froelicher,

1977; Froelicher & Oberman, 1972; Oberman, 1980; Paul, 1980).

One of the difficulties encountered by researchers has been the

problem of measuring the physical activity of different occupations and

jobs (Oberman, 1980). Numerous studies have determined subjects'

exercise habits and job-related physical activity via self-reports

(Rosenman et al., 1975; Tibblin, Wilhelmsen, & Werko, 1975). This

method may result in unreliable data because activity considered to be a

great deal of exercise by certain individuals may have been considered

as sedentary by others (Oberman, 1980). Few studies have attempted to

measure the actual physical energy requirements of various types of

occupations (Froelicher & Oberman, 1972; Oberman, 1980; Paul, 1969,

1980).

In recent years it has been recognized that exercise may be

associated with coronary artery disease through other risk factors. For

example, cigarette smoking has been shown to decrease physical capacity

for exercise (Califano, 1979). Findings of a recent study indicated

that there was a significantly lower level of the high density lipo

proteins in the blood of smokers as compared to nonsmokers (Criqui et

al., 1980), whereas significantly higher levels of high density

lipoproteins have been found in the blood of individuals who engage in

regular, strenuous exercise (Haskell et al., 1980).

Alcohol. The findings of several studies have suggested that men

who consume small to moderate amounts of alcohol on a regular basis have

a lower risk of developing coronary artery disease in comparison to

nondrinkers and heavy drinkers. These studies include the following:

Framingham Study (Dawber, 1980; Kannel & Gordon, 1980), Honolulu Heart
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Study (Yano, Rhoads, & Kagan, 1977), and Kaiser-Permanente Study

(Klatsky, Freidman, & Siegelaub, 1974).

In a study conducted by Hennekens and associates (1979), the daily

alcohol consumption of 568 men who died from coronary artery disease was

compared to that of 568 controls, matched for age and location of

residence. Findings indicated that subjects who consumed two or less

ounces of alcohol per day have a significantly (p K .05) lower coronary

mortality than those who did not consume alcohol or those who drank more

than two ounces of alcohol per day (Hennekens, Willett, Rosner, Cole,

& Mayrent, 1979).

The biological mechanism by which alcohol consumption is associated

with atherosclerotic coronary artery disease is unknown. However,

several hypotheses have been generated. The Cooperative Lipoprotein

Phenotyping Study has found a consistently positive association between

alcohol consumption and serum high density lipoprotein levels in

numerous samples of individuals throughout the United States, with

correlation coefficients ranging from 0.19 to 0.28 (Castelli, Doyle,

Gordon, Hames, Hjortland, Hulley, & Zakel, 1977). According to several

reports, the relationship between alcohol intake and atherosclerotic

coronary artery disease may not be through a singular, direct mechanism,

but through other risk factors such as hyperlipidemia, obesity, or the

Type A behavior pattern (Evans, Willett, & Hennekens, 1980; Grotto,

Smith, & Allen, 1980).

According to Evans and associates (1980), there is insufficient

evidence at the present time to acknowledge a therapeutic or preven

tative benefit from small to moderate intake of alcohol for athero

sclerotic coronary artery disease. Such statements are warranted in



- 102 -

view of the fact that there are an estimated 17 million alcoholics in

the United States (Castelli et al., 1977). Furthermore, the negative

effects of excessive alcohol intake on the cardiovascular system are

well known, for example, obesity, diabetes mellitus, elevation in

triglycerides, reduction in exercise tolerance, stimulation of cardiac

arrhythmias, and the development of cardiomyopathy (Hurst, Logue, &

Walter, 1978).

Coronary Artery Disease Risk Factors in Postoperative

Aortocoronary Artery Bypass Graft (CABG) Patients

Several studies have described the coronary artery disease risk

factors, cardiac disease history, and cardiac function of patients

undergoing aortocoronary artery bypass graft (CABG) surgery (Cannom,

Miller, Shumway, Fogarty, Daily, Hu, Brown, & Harrison, 1974; Kennedy,

Kaiser, Fisher, Fritz, Myers, Mudd, & Ryan, 1981; Mathur et al., 1980;

Wiles, Peduzzi, Hammond, Cohen, & Langou, 1977). These studies have

determined the reliability of the coronary risk factors as predictors of

various indices of postoperative outcome, for example relief of angina

pectoris, complications, and mortality. The findings provide an

informative overview of the demographic characteristics and health

problems experienced by postoperative CABG patients.

Four studies are briefly reviewed in the following discussion.

Since each study investigated different subgroups of CABG patients and

examined different variables, a comparison of findings is somewhat

limited. However, several trends are distinguishable among the CABG

subjects in the four studies.
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The studies were conducted in different medical centers in various

areas of the United States. The first study, conducted by Cannom and

associates (1974), consisted of the initial 400 patients who underwent

CABG surgery at Stanford University Hospital, Palo Alto, California

between October 1968 and January 1972. Therefore it is a relatively old

study which reflects Stanford's initial experiences with CABG patients.

Data of a similar nature have not subsequently been reported by the

Stanford group. Since the present study was conducted with CABG

patients at Stanford University Hospital, the study conducted by Cannom

and associates (1974) was included in the present review. It should be

noted that 50 of the CABG patients underwent a valve replacement or

repair of a left ventricular aneurysm concurrently with the CABG

procedure. Therefore, only 350 patients actually underwent routine CABG

surgery. However, the data were reported for the total group rather

than exclusively for the 350 patients who underwent CABG surgery.

The second study, conducted by Wiles and associates (1977) at Yale

University Hospital in New Haven, Connecticut, reported the risk factors

and cardiac history of 124 consecutive CABG patients. These patients

underwent CABG surgery between January 1974 and June 1975. The study

focused on a particular group of CABG patients, those with a

preoperative cardiac history of unstable angina pectoris (Wiles et al.,

1977).

The third study, conducted at St. Luke's Episcopal Hospital of the

Texas Heart Institute, Houston, Texas by Mathur and associates (1980),

described the cardiac disease history and risk factor characteristics of

846 consecutive patients undergoing CABG surgery during a six and

one-half year period, January 1970 through June 1976. A subgroup of
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36.0 percent (n=304) of the CABG patients was the major focus of the

study. These patients had triple vessel coronary artery disease. The

cardiac disease history and coronary artery disease risk factors were

presented on the subsample rather than on the total sample of 846

patients (Mathur et al., 1980).

The fourth study which will be reviewed is the Coronary Artery

Surgery Study (CASS) (Kennedy et al., 1981; Vlietstra, Frye, Kronmal,

Sim, Tristani, & Killip, 1980). The CASS study is a longitudinal

investigation which began in October 1974. It is sponsored by the

National Institutes of Health, and 15 medical centers are participating

in the study, including Stanford University Medical Center. The data

reported by CASS are based on 8,807 subjects who have undergone

evaluation or CABG surgery since the onset of the study. Due to the

large sample size in comparison to the other three studies on CABG

subjects, the CASS will be presented separately.

Age, Sex, and Sex Ratios of CABG Patients

The age, sex, and sex ratios of the CABG subjects in three studies

are compared in the following discussion. Although the mean ages of the

subjects in the three studies were similar, vast differences exist in

the sex ratios. In the study conducted by Cannom and associates (1974),

the ratio of male to female CABG subjects is 5.2:1. This ratio is

identical to the ratio reported for atherosclerotic coronary artery

disease among the general population aged 35-54 (Levy & Feinleib, 1980).

The male to female sex ratio narrows with advancing age due to many

factors, including increased incidence of coronary disease in post

menopausal women. The atherogenic influence of menopause appears to be
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absent or minimal in the Stanford study for two reasons (Cannom et al.,

1974). First, the mean age of the subjects was 52 years. The mean age

of menopause is reported to be age 50 (Gordon, 1978; Welch, Proudfit, &

Sheldon, 1975; Wilhelmsen, 1978). Therefore, at age 52 women may still

possess a natural immunity against atherosclerotic coronary artery

disease (Oliver, 1978; Welch, Proudfit, & Sheldon, 1975). One reason

for the 5.2:1 ratio was that the sample included 400 consecutive

subjects with atherosclerotic coronary artery disease. Therefore it

would be expected that the ratio of men to women undergoing CABG surgery

would approximate the male to female ratio of the general population

with coronary artery disease, which is approximately 5:1 (Levy &

Feinleib, 1980).

Sex-related differences in the manifestations of coronary artery

disease are also evident in the other two studies (Mathur et al., 1980;

Wiles et al., 1977). For example, in the study conducted by Wiles and

associates (1977), which studied only those CABG subjects with unstable

angina pectoris, the sex ratio was 3.5:1. The most common manifestation

of coronary artery disease among women is angina pectoris (Kannel, 1976;

Sokolow & McIlroy, 1979). Therefore the 3.5:1 sex ratio may reflect the

fact that 22.6 percent (n=28) of the sample were women (Wiles et al.,

1977).

In the study conducted by Mathur and associates (1980), the male to

female sex ratio of the total sample of 846 patients was 6.9:1.

However, the sex ratio of the subsample of 304 subjects with triple

vessel disease was 11.7: 1 (Mathur et al., 1980). This appears to

reflect the fact that fewer women have triple vessel disease in

comparison to men (Morris, Hurst, & King, 1978; Oliver, 1978).
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Coronary Artery Disease Risk Factors of CABG Patients

The coronary artery disease risk factors of CABG patients in three

studies are reviewed in the following discussion. The studies excluded

exercise, alcohol intake, and behavior pattern. In addition, the

measurement criteria were rarely included (Cannom et al., 1974; Mathur

et al., 1980; Wiles et al., 1977).

The study conducted by Cannom and associates (1974) did not report

the percentage of CABG subjects with each risk factor, as was done in

the other studies. Instead, the total number of risk factors possessed

by the subjects was presented (Cannom et al., 1974). The five risk

factors considered as variables were hypertension, family history of

heart disease, history of smoking, history of well-defined lipid

abnormality, and presence of diabetes mellitus (Cannom et al., 1974).

Findings indicated that 14.3 percent (n=57) of the sample were

without any of the five risk factors, whereas 4.0 percent (n=6)

possessed four risk factors. None of the CABG subjects had all five of

the risk factors. The mean number of coronary artery disease risk

factors possessed by CABG subjects was reported to be 1.7 (Cannom et

al., 1974).

A family history of coronary artery disease was present in 68.4

percent (n=80) of the subjects in the study conducted by Wiles and

associates (1977) and in 64.8 percent (n=197) of the 304 CABG subjects

with triple vessel disease studied by Mathur and associates (1980).

This finding appears to support recent statements that family history is

a major coronary risk factor among both men and women (Sokolow &

McIlroy, 1979; Slack, 1977; Slack & Nevin, 1968). Hyperlipidemia was

reported in 33.3 percent (n=37) of the subjects in the study conducted
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by Wiles and associates (1977), whereas in the study conducted by Mathur

and associates (1980), 24.3 percent (n=72) were reported to have an

abnormally elevated cholesterol level and 55.0 percent (n=167) were

reported to have an abnormally elevated triglyceride level.

Cigarette smoking was the most prevalent risk factor among the CABG

subjects in two studies. In the study conducted by Wiles and associates

(1977), 81.3 percent (n=100) of the subjects had a history of smoking

cigarettes, whereas 72.2 percent (n=220) of the CABG subjects in the

study conducted by Mathur and associates (1980) had a history of

cigarette smoking.

It has been reported that approximately 30.0 percent of the females

and 38.0 percent of the males in the United States are cigarette smokers

(Califano, 1979). Therefore the findings of the two studies confirm

reports that cigarette smoking is a common risk factor among individuals

with coronary artery disease, including CABG patients (Dawber, 1980;

Keys, 1980).

Hypertension was reported in approximately one-third of the CABG

subjects in two studies (Mathur et al., 1980; Wiles et al., 1977). In

the general population of the United States, it has been estimated that

22.2 percent of the Caucasian males and 31.0 percent of the Black males

have hypertension, whereas hypertension is prevalent in 21.0 percent of

the Caucasian females and 32.0 percent of the Black females (Califano,

1979). Therefore, the percentages of the CABG subjects in the studies

reviewed represent an approximate equivalent of the normal distribution

of Americans with hypertension.

History of diabetes mellitus was found in 17.2 percent (n=21) of

the CABG subjects in the study conducted by Wiles and associates (1977),
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whereas 12.8 percent (n=39) of the subjects studied by Mathur and

associates (1980) had a history of diabetes mellitus. Approximately 5.0

percent of the general population in the United States have diabetes

mellitus (Krall, 1978). Therefore, diabetes mellitus is another

prevalent risk factor found in CABG subjects (Mathur et al., 1980;

Wiles et al., 1977).

The frequency of obesity among CABG subjects was reported by one

study (Wiles et al., 1977). Although the researchers defined obesity as

being equal to or exceeding 10.0 percent of ideal weight, the chart used

to determine ideal weight was not included in the report of the study.

Wiles and associates (1977) indicated that 57.9 percent (n=80) of the

CABG subjects were obese.

Cardiac Disease History of CABG Patients

The cardiac disease history of CABG patients, discussed in the

following section, includes data describing frequency of myocardial

infarction, frequency and type of angina pectoris, and the number of

years that subjects in three studies had heart disease (Cannom et al.,

1974; Mathur et al., 1980; Wiles et al., 1977). Reports have

indicated that these descriptive characteristics are useful in

anticipating patient needs, potential postoperative complications

(Kennedy et al., 1981; Moran & Michaelis, 1980). Therefore these data

are valuable adjuncts in planning the health care of CABG patients.

Myocardial infarction was a characteristic of over 50.0 percent of

the subjects (Cannom et al., 1974; Mathur et al., 1980; Wiles et al.,

1977). In the study conducted by Cannom and associates (1974), 64.0

percent (n=256) of the total sample had experienced a prior myocardial
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infarction. In addition, 15.2 percent (n=39) of the CABG subjects with

a history of myocardial infarction had experienced three or more

infarctions (Cannom et al., 1974).

Cannom and associates (1974) were the only investigators to report

the number of years that the CABG subjects had experienced heart

disease. According to these researchers, 29.3 percent (n=119) of the

subjects had experienced symptoms of coronary disease for a period of

one year or less, whereas 28.3 percent (n=115) of the sample had

experienced symptoms for more than six years prior to CABG surgery

(Cannom et al., 1974). The mean number of years that CABG subjects had

experienced symptoms of coronary disease was 5.0 years (Cannom et al.,

1974).

Among the CABG subjects studied by Wiles and associates (1977),

52.6 percent (n=65) had a prior history of myocardial infarction. This

percentage is considerably lower than the number of subjects, 64.0

percent (n=256), with a history of myocardial infarction studied by

Cannom and associates (1974). The discrepancy in the number of CABG

patients with a history of myocardial infarction reported in these two

studies may be attributable to two factors. First, there were

considerably fewer subjects (n=124) in the Yale study (Wiles et al.,

1977) compared to the 400 subjects in the Stanford study (Cannom et al.,

1974). Secondly, a larger percentage of the CABG subjects in the Yale

study, 22.6 percent (n=28) were women (Wiles et al., 1977). In

comparison, 16.2 percent (n=65) of the CABG subjects in the Stanford

study were women (Cannom et al., 1974). Myocardial infarction has been

reported as a less frequent manifestation of coronary artery disease in

women as compared to men, in whom myocardial infarction is the primary
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manifestation of the disease (Braunwald, 1980; Dawber, 1980; Kannel,

1976; Sokolow & McIlroy, 1979). Therefore, in a study with a large

number of women CABG subjects, such as the Yale study (Wiles et al.,

1977), a prior history of myocardial infarction would be a common

characteristic only if the women were in the older age ranges.

Sex-related differences appear to be reflected in the findings of

the study conducted by Mathur and associates (1980). Findings indicated

that 69.0 percent (n=209) of the CABG subjects had a history of

myocardial infarction prior to surgery. The male to female sex ratio in

the study was 11.7: 1 (Mathur et al., 1980). Therefore, the high

percentage of history of myocardial infarction among the subjects may be

related to the high percentage of men in the sample. The high

percentage of myocardial infarction may also be related to the severity

of the angina pectoris experienced by the subjects.

The New York Heart Association's system of classifying the degree

of functional disability attributable to cardiac disease was utilized in

two of the CABG studies (Cannom et al., 1974; Mathur et al., 1980).

The New York Heart Association Functional Classification System has four

classes or groups, which are defined by Phibbs (1979) in the following

manner .

Functional grade one. This grade includes patients who have
heart disease but who can carry out any ordinary and even most
heavy activities without symptoms or difficulty. These
patients have no limitation on physical capability.

Functional grade two. This includes heart patients who can
carry out ordinary physical activity such as walking, light
athletics, and the work of most day-by-day occupations in our
society. However, extraordinary exertions such as mountain
climbing, strenuous athletics, running, and the like will
produce difficulty and must be avoided.
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Functional grade three. This group experiences difficulty
such as shortness of breath or pain even during light or
moderate activity. A woman carrying bundles from the super
market to her car, a man walking eight blocks from his home
to work, or a golfer strolling about the links would notice
some limitation of activity because of heart disease.

Functional grade four. This is the most seriously ill group;
these patients feel symptoms such as pain or shortness of
breath even at rest in a chair or bed. (p. 190)

Cannom and associates reported that 92.0 percent (n=374) of the

sample had a prior history of angina pectoris. Findings indicated that

7.6 percent (n=31) were in Class I, 20.2 percent (n=82) were in Class

II, 35.5 percent (n=144) were in Class III, and 36.7 percent (n=149)

were in Class IV (Cannom et al., 1974). In addition, the degree of

functional disability attributable to angina pectoris was classified

according to a system developed by Cannom and associates (1974).

According to this system, 84.0 percent (n=339) had stable forms of

angina pectoris, whereas 16.0 percent (n=67) had unstable angina

pectoris (Cannom et al., 1974)

In the study conducted by Mathur and associates (1980), 96.0

percent (n=292) were rated as having angina pectoris. The largest

percentage of subjects, 62.5 percent (n=190), were in functional Class

III (Mathur et al., 1980), whereas in the study conducted by Cannom and

associates (1974) the largest number of subjects, 36.7 percent (n=149),

were in the most severely disabled group, Group IV.

Factors Describing the Cardiac Function of CABG Patients

Each of the three studies reported several factors related to

various aspects of the myocardial hemodynamic function of the CABG

subject (Cannom et al., 1974; Mathur et al., 1980; Wiles et al.,
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1977). Knowledge of these factors is valuable in determining the degree

of myocardial dysfunction secondary to coronary artery disease.

Coronary artery disease can cause damage to the myocardium of the

left ventricle, which is the pumping chamber of the heart. When the

walls of the left ventricle become less compliant due to myocardial

damage, alterations occur in the normal pressures and volumes within the

chambers of the heart (Braunwald, 1980; Rackley, 1976; Schlant, 1978).

These alterations have negative effects on cardiovascular function. For

example, left ventricular dysfunction limits the ability of the heart to

pump the necessary amounts of blood throughout the body. In an attempt

to compensate for the myocardial damage resulting from coronary artery

disease, the myocardial cells enlarge, or become hypertrophied. As a

result, the size of the heart becomes enlarged. In the study conducted

by Wiles and associates (1977), it was reported that 20.2 percent (n=25)

of the sample had cardiac enlargement. Evidence of cardiac hypertrophy

was not reported in either of the other two studies of CABG patients

(Cannom et al., 1974; Mathur et al., 1980).

Results of preoperative cardiac catheterization were reported in

two of the studies (Cannom et al., 1974; Mathur et al., 1980).

Findings indicated that large percentages of the CABG patients had

abnormal contraction of the left ventricular wall. Although the exact

type of contraction abnormality was not specified, abnormal left

ventricular contraction was present in 41.6 percent (n=169) in the study

conducted by Cannom and associates (1974) and 67.3 percent (n=569) in

the study conducted by Mathur and associates (1980).

According to King and Douglas (1978), left ventricular asynergy is

a "disturbance of the normal contraction pattern of the left ventricle"
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(p. 414). The major cause of left ventricular asynergy is a myocardial

infarction, which causes damage or necrosis of the myocardial cells

composing the left ventricular wall (Cosgrove & Loop, 1980). According

to several reports, there are four types of abnormal left ventricular

contraction (Braunwald, 1980; King & Douglas, 1978; Sokolow & McIlroy,

1979). The four types of abnormal left ventricular function are the

following:

Hypokinesia: Reduction of wall motion in one or more

segments of the left ventricle.

Akinesia: No motion in one or more segments of the left

ventricle.

Dyskinesia: Paradoxic wall motion of one or more segments

of the left ventricle.

Aneurysmal: Bulging with sharply defined margins of a

segment of the left ventricular wall.

The normal pressure in the left ventricle at the end of diastole,

or when the blood has been ejected into the aorta, is 4-12 mm Hg

(Edwards & Payton, 1976, p. 271). This pressure is called the left

ventricular end diastolic pressure (LVEDP). When the LVEDP is greater

than 12 mm Hg it indicates that there is a decrease in left ventricular

compliance, as is seen in ventricular hypertrophy due to coronary artery

disease, hypertension, aortic stenosis, and numerous other causes. The

LVEDP is an important descriptive factor because it is an indication of

the degree of congestive heart failure experienced by patients (Johnson,

1978; Sokolow & McIlroy, 1979).

Two studies reported the LVEDP values of the CABG subjects

(Cannom et al., 1974; Wiles et al., 1977). Cannom and associates
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(1974) specified that the LVEDP was used as a measure of the degree of

congestive heart failure (CHF) experienced by preoperative CABG patients

at the time of undergoing cardiac catheterization. Findings indicated

that in 45.6 percent (n=186), the LVEDP was less than 12 mm Hg, indicat

ing that there was no CHF (Cannom et al., 1974). However, in 54.2

percent (n=220) LVEDP values were over 12 mm Hg, and these subjects were

considered to be experiencing some degree of CHF (Cannom et al., 1974).

In the study conducted by Wiles and associates (1977), the LVEDP

was equal to or less than 12 mm Hg in 57.3 percent (n=71), whereas 19.4

percent (n=29) had LVEDP of 18 mm Hg or greater (Wiles et al., 1977).

The differences in the CHF classification systems utilized by the

researchers make it difficult to compare the findings of these two

studies. However, it appears that a greater number of the CABG subjects

in the study conducted by Cannom and associates (1974), 54.2 percent

(n=220), were experiencing some type of CHF in comparison to 42.7 per

cent (n=53) of the CABG subjects in the study conducted by Wiles and

associates (1977).

Another physiological measurement or value reported by two studies

was the left ventricular ejection fraction (Mathur et al., 1980; Wiles

et al., 1977). The ejection fraction has been defined by Rackley (1976)

as the "relationship of the left ventricular stroke volume to the end

diastolic volume" and can be calculated from the following equation:

Left ventricular stroke volume (SV)
Ejection Fraction =

Left ventricular end diastolic pressure
(LVEDP)

(p. 868)
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According to several reports, the ejection fraction is an

expression of the mechanical performance of the left ventricle (Rackley,

1976; Schlant, 1978; Sokolow & McIlroy, 1979). It is a measure of the

ability of the myocardium of the left ventricle to contract and eject an

adequate amount of freshly oxygenated blood from the heart with every

beat or stroke. An ejection fraction of . 60 percent or greater is

considered to be normal and indicates that the left ventricle is able to

contract adequately (Mathur et al., 1980), whereas an ejection fraction

of less than .60 percent indicates that there is impairment of the

contractile performance of the left ventricle. In the study conducted

by Wiles and associates (1977), 36.3 percent (n=45) of the subjects had

an ejection fraction of less than .60 percent, whereas in the study

conducted by Mathur and associates (1980), 47.1 percent (n=398) of the

total sample had an ejection fraction of less than . 60 percent.

The presence of mitral valve disease, specifically mitral

regurgitation, was reported by two studies (Cannom et al., 1974; Wiles

et al., 1977). Mitral regurgitation occurs when leaflets of the mitral

valve fail to close tightly during systole. Systole is the phase of the

cardiac cycle when blood is ejected from the ventricles (Schlant, 1978).

As a consequence of mitral regurgitation, blood flows backward from the

left ventricle into the left atria and pulmonary veins, resulting in

congestive heart failure and sometimes in acute pulmonary edema. Mitral

regurgitation can be caused by numerous causes, for example rheumatic

endocarditis, hypertension, or myocardial is chemia (Collins, Cohn,

Koster, & Van Devanter, 1980; Crawley, Morris, & Silverman, 1978;

Moran & Michaelis, 1980; Najafi, Javid, Hunter, Goldin, Serry, &

DeLaria, 1980). All of these conditions can cause damage to the mitral

leaflets, resulting in mitral insufficiency or regurgitation.
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Nature and Location of Coronary Artery Occlusion and Bypass Graft

Characteristics in CABG Patients

The nature and location of the coronary occlusion and bypass grafts

of the subjects studied are presented in the following discussion. The

method of grading the degree of coronary artery occlusion utilized in

two studies (Cannom et al., 1974; Mathur et al., 1980) was the diameter

method recommended by the American Heart Association (Austen, Edwards,

Frye, Gensini, Gott, Griffith, McGoon, Murphy, & Roe, 1975). One study

did not specify the type of method used to grade the severity of

coronary occlusion (Wiles et al., 1977).

A large percentage of the CABG subjects in each of the studies

had multiple vessel disease, or occlusion in more than one of the

coronary arteries. In the study conducted by Cannom and associates

(1974), 79.8 percent (n=324) of the subjects had two or more vessels

occluded. Wiles and associates (1977) reported that 87.9 percent

(n=109) had multiple vessel disease, whereas in the study conducted by

Mathur and associates (1980) 86.9 percent (n=676) of the sample had

multiple vessel disease.

In the study conducted by Cannom and associates (1974), 40.4

percent (n=164) had a single bypass graft and 59.6 percent (n=242) had

more than one vessel bypassed. In comparison, Mathur and associates

(1980) reported that none of the CABG subjects had undergone single

bypass grafting. The largest number of CABG subjects, 68.1 percent

(n=207) underwent triple bypass surgery (Mathur et al., 1980). This

finding reflects the time difference between the two studies. Cannom

and associates (1974) conducted their study between 1968 and 1972.

During that time period, CABG surgery was a new technique and it was
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very common to bypass one coronary artery. However, it was soon

recognized that bypassing one coronary artery was ineffective (Miller,

1977). Mathur and associates (1980) studied subjects who underwent CABG

surgery during the period January 1970 to June 1976, and none of the

subjects underwent singular bypass grafting.

The location of the coronary artery bypasses were reported by

Cannom and associates (1974). The other studies did not report similar

information (Mathur et al., 1980; Wiles et al., 1977). The coronary

arteries on the left side of the heart were the vessels most commonly

bypassed (Cannom et al., 1974). Although the location of the bypass

grafts were not specified in the other studies, the left main coronary

artery was reported as being occluded in 13.0 percent (n=16) of the

sample studied by Wiles and associates (1977) and 8.0 percent (n=68) of

the sample in the study conducted by Mathur and associates (1980). This

information suggests that the vessels on the left side of the heart were

bypassed, perhaps in association with other vessels, in these patients.

Factors Associated with Mortality in Postoperative CABG Patients.

The mortality rates, causes of death, and risk factors associated

with death in postoperative CABG patients are presented in the

discussion. Operative mortality was defined differently in each of the

three studies (Cannom et al., 1974; Mathur et al., 1980; Wiles et al.,

1977). The study conducted by Cannom and associates (1974) defined

operative mortality as a death which occurred during the first 24 hours

after CABG surgery. The study conducted by Wiles and associates (1977)

defined operative mortality as a death which occurred within six weeks

following CABG surgery, whereas the operative mortality period was
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defined as 30 days following CABG surgery in the study conducted by

Mathur and associates (1980).

In the study conducted at Stanford by Cannom and associates (1974),

6.2 percent (n=25) of the sample expired following surgery. The most

frequent causes of death were left ventricular failure (n=10) and

myocardial infarction (n=9) (Cannom et al., 1974). The operative

mortality among the CABG subjects was the greatest, 14.1 percent (n=21)

among the 149 subjects in Group IV of the New York Heart Association

functional classification of cardiac disability.

In the study conducted by Wiles and associates (1977), operative

mortality was 4.8 percent (n=6) among the 124 CABG subjects. The

greatest number of deaths occurred among patients having three or more

coronary arteries bypassed; 7.8 percent (n=3) of the 38 CABG subjects

having this type of surgery expired within six weeks following CABG

surgery (Wiles et al., 1977). Failure to respond to what was referred

to as "maximal, medical treatment", hypertension, triple vessel disease,

and left main coronary artery disease were identified as risk factors

which significantly (p = .05) increased the mortality rates of CABG

subjects in the study conducted by Wiles and associates (1977).

In the study conducted by Mathur and associates (1980), the

operative mortality was 2.6 percent (n=8) among the 304 CABG subjects

with triple vessel disease. Operative mortality increased with the

number of vessels bypassed. For example, among the subjects with a

single bypass graft (n=33) there were no deaths; however, the mortality

was 4.0 percent among the subjects (n=67) who underwent quadruple bypass

(Mathur et al., 1980).
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The factors associated with operative mortality are of interest for

several reasons. First, knowledge of these factors serves to increase

the awareness of professional nurses regarding the physiological

characteristics and health-related problems of CABG patients. Further

more, since certain factors, for example hypertension and triple vessel

disease, are associated with an increased mortality rate following CABG

surgery, these factors may also be associated with the magnitude of

psychosocial stress experienced by postoperative CABG patients. To

date, no studies have been conducted which seek to determine if patients

with physiological risk factors are more prone to experience psycho

social stress following CABG surgery.

Postoperative Complications (Morbidity) in CABG Patients

The study conducted by Wiles and associates (1977) did not report

complications. Mathur and associates (1980) limited their report to the

number of subjects sustaining perioperative myocardial infarction, which

was 9.5 percent (n=29) of the sample. The most complete description of

the various types of complications experienced by CABG subjects was

provided by Cannom and associates (1974). Findings indicated that 14.5

percent (n=58) of the subjects developed some type of postoperative

complication. The fact that the subjects in this study underwent CABG

surgery in the early days of the procedure may have contributed to the

number and type of complications experienced. The severity of the

subjects' coronary artery disease may have been another factor

influencing the development of postoperative complications (Cannom

et al., 1974). The most frequent complications were pulmonary

emboli (4.3%, n=17), reexploration for bleeding (2.8%, n=11), myocardial
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infarction (1.2%, n=5), hepatitis (1.2%, n=5), cerebral vascular

accident (1.0%, n=4), and sepsis with acute tubular necrosis (1.0%,

n=4).

The Coronary Artery Surgery Study (CASS)

Discriminate analysis revealed that age, sex, cigarette smoking,

and the level of blood cholesterol best distinguished between groups

with and without significant coronary artery disease in the CASS study

(Vlietstra et al., 1980). Among the 8,807 subjects, 75.9 percent

(n=6688) had significant ( > 70.0%) coronary occlusion. Consequently

24.1 percent (n=2119) did not have significant amounts of coronary

artery disease as the cause of their chest pain, as determined via

coronary arteriography.

A family history of coronary artery disease, personal history of

hypertension, and presence of diabetes mellitus were of additional, but

less discriminating value as predictors of coronary artery disease.

Although several risk factors are associated with coronary artery

disease, Vlietstra and associates (1980) concluded that ". . . risk

factors are not accurate predictors of finding the disease at

arteriography" (p. 259).

In another report of the CASS study, the coronary artery disease

risk factors were correlated with postoperative mortality in patients

undergoing CABG surgery for treatment of coronary artery disease

(Kennedy et al., 1981). Findings indicated that several coronary risk

factors were accurate predictors of mortality in 6,630 postoperative

CABG subjects, of whom 5,569 were males and 1,061 were females. This

indicates that the ratio of males to females undergoing CABG surgery in

the CASS study was 5.5:1 (Kennedy et al., 1981).
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The overall mortality rate among the 6,630 subjects in the study

was 2.3 percent (n=158) (Kennedy et al., 1981). There was a range of

0.3 to 6.4 percent in various subgroups based on demographic charac

teristics, cardiac disease history, and coronary artery disease risk

factors. For example, postoperative mortality was found to increase

with age, from 0.0 percent in the 20-29 age group to 7.9 percent in the

group 70 years and older (Kennedy et al., 1981). Mortality was higher

among women in all age groups in comparison to men, ranging from 2.8

percent in the 30-39 age group to 12.3 percent in women aged 70 and

above. Within these same age groups, the mortality rates for men were

0.8 percent and 5.8 percent respectively (Kennedy et al., 1981).

Clinical manifestation of congestive heart failure was associated

with increased postoperative mortality among CABG patients. In

addition, mortality was more frequent in CABG patients with multiple

vessel disease and with occlusion of the left main coronary artery. For

example, mortality was 1.4 percent in CABG patients with single vessel

occlusion, 2.1 percent in two vessel disease, and 2.8 percent in triple

vessel disease (Kennedy et al., 1981).

In addition, Kennedy and associates (1981) reported that post

operative mortality among CABG subjects was higher among those who

underwent emergency surgery as compared to those who underwent elective,

that is prescheduled, CABG surgery. Operative mortality was 1.7 percent

among elective patients. Among subjects with left main coronary

occlusion who underwent emergency CABG surgery, the mortality rate was

40.0 percent (Kennedy et al., 1981).

Findings indicated that although coronary risk factors have low

predictive value in relation to coronary angiographic findings, several
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risk factors, such as age and sex, are useful in predicting operative

mortality (Kennedy et al., 1981). In addition, factors such as the

location and severity of the coronary stenosis and the nature of the

surgery, for example elective or emergency, may also be useful in

predicting postoperative mortality and morbidity following CABG surgery.

Stress Associated with Hospitalization

and the Treatment of Cardiac Disease

Although little has been written about the CABG patient, extensive

research has been conducted investigating the stress experienced by

other groups of medical and surgical patients during hospitalization.

For example, information exists concerning the stress experienced by

myocardial infarction patients. Several researchers have studied the

responses of patients while in the CCU, the cardiac intensive care unit

(Cassem, Hackett, Bascom, & Wishnie, 1970; Cassem & Hackett, 1973;

Hackett, Cassem, & Wishnie, 1968). Stress associated with transfer from

the CCU has also been an area of scientific inquiry (Minckley et al.,

1979; Shannon, 1973).

In addition to the stress experienced by cardiac patients with

medical problems, researchers have focused on stress in cardiac surgery

patients. The impact of the hospital environment, specifically the open

heart recovery room and surgical intensive care unit, on the responses

of postoperative cardiac patients has been widely investigated (Abram,

1965; Blanchy & Starr, 1964; Chatham, 1978; Ellis, 1972; Elsberry,

1972; Kornfeld, 1967, 1972; Kornfeld, Heller, Frank, & Moskowitz,

1974; Kornfeld, Zimberg, & Malm, 1965; Lasater & Grisanti, 1975).
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Most studies examining the responses of postoperative cardiac patients

were conducted during the period 1955-1975. Therefore the majority of

the subjects had experienced mitral valve rather than CABG surgery.

In addition to the information available concerning the stress of

patients with cardiac disease, researchers have studied the stress

experienced by general medical and surgical patients during hospital

ization (Cohen & Lazarus, 1979; Mechanic, 1968; Volicer, 1973, 1974,

1977; Volicer & Burns, 1977; Volicer, Isenberg, & Burns, 1977). CABG

patients may experience hospital events and situations similar to those

experienced by other groups of patients. Due to the fact that so little

has been written about the CABG patient, information describing the

experiences of other patients may provide insights which are useful in

studying factors associated with psychosocial stress in postoperative

CABG patients.

Admission and Adjustment to the Hospital Environment

Admission to the hospital has been identified as a key event

associated with emotional and physiological stress in patients (Cohen &

Lazarus, 1979; Gruen, 1975; Kornfeld, 1972; Volicer, 1973, 1974,

1977; Volicer & Wolicer, 1978; Wilson-Barnett, 1979). According to

Rachman and Philips (1975), there are five commonly encountered

stressful manifestations associated with admission to the hospital,

namely anxiety or fear, increased irritability, loss of interest in the

outside world, unhappiness, and preoccupation with one's bodily

processes. Although stress responses to hospital admission have been

identified, there is scant information describing factors which

predispose or heighten patient stress. Since the stress experienced
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during admission may have an adverse influence on the remainder of the

hospital stay, it may be valuable to consider the postoperative period

of hospitalization as a reflection of the admission phase.

Hospitalization for routine, uncomplicated CABG surgery requires

from 10 to 14 days (Miller, 1977; Ochsner & Mills, 1978). This is a

relatively short period of time, and CABG patients experience many

events and undergo rapid physiological changes. Therefore, during

hospitalization CABG subjects are in a constant state of adjusting and

adapting to the environment and to the role of being a patient. Due to

the possible influence which these experiences may have on recovery from

CABG surgery, it is important to review studies investigating the impact

of hospital-related experiences on patients.

Admission to the hospital has been described by Robinson (1972) as

a procedure which usually makes the patient more concerned than

reassured. Studies have been conducted which have attempted to measure

the physiological changes associated with stress in hospitalized

patients. In one study, newly admitted patients demonstrated a

significant (p < .05) increase in urine corticosteroid levels, which

returned to normal levels at the end of the first week of hospital

ization (Mason, Sachar, Fishman, Hamburg, & Handlon, 1965). This

finding suggests that as patients adjust to the hospital environment,

the magnitude of physiological stress decreases. This information

raises the following question: Does the magnitude of psychosocial

stress experienced by hospitalized patients decrease as patients adjust

to hospitalization?

In a study conducted by Pride (1968), patients receiving experi

mental nursing intervention aimed at reducing the stress associated with
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hospital admission had significantly (p < .05) lower urine potassium

levels than patients in the control group. The patients in the control

group received routine nursing care during admission. This finding

suggests that patients in the experimental group experienced less

physiological stress than those patients in the control group. Another

study reported that blood pressure was increased during admission and

prior to surgery in comparison to other times during hospitalization

(Graham & Conley, 1971).

Although several studies have investigated the physiological

responses of patients during hospitalization, few studies have attempted

to identify emotional responses associated with hospitalization.

According to Kornfeld (1972), most people regard hospitalization with

considerable fear and apprehension. The realization that hospital

ization is necessary can be a terrifying experience in itself (Cohen &

Lazarus, 1979; Kornfeld, 1972). Reports have identified admission to

the hospital as being a threat to self-control, emotional security, and

self-image (Gruen, 1975; Mechanic, 1968; Volicer & Wolicer, 1978).

There are indications that variations in patients' responses during

hospitalization reflect their ability to cope with stressful

experiences. For example, Cohen and Lazarus (1979) have stated that

". adjustment to an illness or injury which is life-threatening or

potentially disabling may require considerable coping effort" (p. 218).

Furthermore, Robinson (1972) reported that a patient will respond to

hospitalization in the way he or she usually responds or copes with any

other stressful experience.
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Patients' Perceptions of Stressful Hospital Events and Situations

According to Volicer (1977), ". . . hospitalization is a stressful

experience . . . aside from the physical stress of illness itself,

hospitalization leads to many changes in the daily life and concerns of

an individual that result in psychological stress" (p. 408). Psycho

logical stress has been shown to have effects on physiological responses

such as blood pressure, pulse rate, and the levels of catecholamines

circulating in the blood stream and excreted in the urine (Friedman,

1978; Glass, 1977a; Herd, 1978). Furthermore, there is evidence to

suggest that psychologically mediated physiological stress is an

etiological factors in the development of physical illnesses, for

example coronary artery disease (Eliot, 1979; Friedman & Rosenman,

1974; Glass, 1977a, 1977b; Pelletier, 1977; Tasto, Chesney, &

Chadwick, 1978).

The theoretical basis of the relationship between stress and

illness involves the assumption that adaptive behavior is required to

cope with psychosocial stress (Lazarus, 1966, 1974, 1978). Prolonged or

excessive stress is thought to exceed adaptive capacity, resulting in

cellular changes. These changes can reduce resistance to pathogens and

impede the ability of the individual to carry on normal physiological

function (Selye, 1976b). According to Volicer (1977), "an extension of

the view that psychosocial stress is a precursor of illness is the idea

that high levels of stress lead to more serious and more prolonged

illnesses than do low levels of stress" (p. 55).

The reduction of high levels of stress is recognized as an

important objective of health professionals. Kornfeld (1972) reported

that stress can be detrimental to recovery from cardiac surgery. In



- 127 -

addition, it was suggested that before effective intervention can be

provided, health professionals must identify hospital events and

situations which are perceived as stressors by patients. Professional

nurses are in a strategic position to identify hospital stressors due to

their relationship with patients. Lasater and Grisanti (1975), in

regard to the stress experienced by postoperative cardiac surgery

patients, commented that the ". . . challenge of recognizing the complex

causative factors and initial manifestations . . . " belong to the nurses

working closely with these patients (p. 728).

Hospital-related psychosocial stress in medical and surgical

patients. The Hospital Stress Rating Scale (Volicer & Bohannon, 1975)

was used to study psychosocial stress in 535 patients in a community

hospital (Volicer et al., 1977). Demographic characteristics of the 283

medical and 252 surgical subjects included the following: age, number

of years of education, number of previous hospitalizations, number of

years since last hospitalization, and seriousness of illness as measured

by the Seriousness of Illness Scale (Wyler, Masuda, & Holmes, 1967).

The mean values of the demographic characteristics are presented in

Table 1 (Volicer et al., 1977).

Findings indicated that surgical subjects were significantly

(p < .05) younger than the medical patients (Volicer et al., 1977). In

addition, surgical patients had significantly (p .05) greater number

of years of education, fewer hospitalizations, longer period of time

between the current and most recent hospital admission, and a lower

seriousness of illness score in comparison to medical subjects (Volicer

et al., 1977). Furthermore, findings of the study indicated that

surgical subjects scored significantly higher on the Hospital Stress
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TABLE 1

Mean Scores for Demographic Characteristics and
Seriousness of Illness Score of Medical and Surgical Patients

(Volicer et al., 1977)

Medical (n=283) Surgical (n=252)

Variable X SE X SE t value

Age 56.2 1.0 47.3 1.0 6.7%

Education

(years in school) 11.9 0.7 12.3 0.6 2.0%

Number of Previous

Hospitalizations 5.2 0.4 3.9 0.2 4.0%

Number of Years Since

Last Hospitalization 5. 7 0.5 7.2 0.6 2.8%

Seriousness of

Illness Scoreº 85.1 1.4 69.0 2.0 6.9%

* p .05

-º-º-
ºw ww. Score on Seriousness of Illness Scale, developed by Wyler et al.,

(1967). Each patient's diagnosis is scored on this scale in such
a way that higher scores indicate more serious illness than lower
S CO res.

Rating Scale (HSRS) than the medical patients (Volicer et al., 1977).

The mean HSRS score among surgical subjects was 289.1, whereas the score

among medical subjects was 244.8 (Volicer et al., 1977). A t-test

indicated that the difference in scores between the surgical and medical

subjects was significant at the p < .05 level.

In addition, there were significant (p < .05) differences in the

stressful hospital events reported by surgical and medical subjects

(Volicer et al., 1977). Medical subjects reported experiencing hospital

events dealing with financial problems, for example, "not having enough

insurance to pay for your hospitalization", and items dealing with lack
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of information, for example, "not knowing for sure what illness you

have" and "not knowing the results or reasons for your treatments"

(Volicer et al., 1977). The hospital stressors reported most frequently

by the surgical subjects dealt with unfamiliarity of surroundings, such

as "having strange machines around you", loss of independence, for

example, "having to be assisted with bathing", and threat of severe

illness, namely "having a sudden hospitalization you weren't planning to

have" (Volicer et al., 1977).

In another study, the Hospital Stress Rating Scale was used to

identify predictors of hospital stress among 468 patients on four wards

of a community hospital (Volicer & Burns, 1977). Regression analysis

indicated that several demographic characteristics were significant

predictors of hospital stress. Some of the factors were shared by both

the 252 medical and 216 surgical subjects, while others were specific to

either group in the study.

Age was identified as a significant predictor of hospital stress

among both groups of patients at the p < .05 level (Volicer & Burns,

1977). Younger subjects had higher HSRS scores in comparison to the

older subjects (Volicer & Burns, 1977). According to the researchers,

"one explanation for this relationship might be that younger patients

are affected by the experience of hospitalization more than older and,

therefore, perceive and report more of their experiences" (p. 414).

Among the 216 surgical subjects, sex was a significant predictor of

hospital stress (Volicer & Burns, 1977). The 122 women in the surgical

group had significantly higher HSRS scores in comparison to the 94 men

in the surgical group. The difference was significant at the p < .05

level (Volicer & Burns, 1977). In terms of the specific hospital events,
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women reported items related to loss of independence, for example

"having to wear a hospital gown", and items related to lack of

information, such as "not knowing when to expect things will be done to

you" (Volicer & Burns, 1977). Further research is needed to determine

the nature of the association between predictive factors and the

magnitude of psychosocial stress experienced by patients during

hospitalization.

In another study the HSRS was used to examine the effect of

hospital-related stress on changes in blood pressure, pulse, and stroke

volume in 463 patients on four general care units of a community

hospital (Volicer & Volicer, 1978). Demographic characteristics similar

to those obtained in prior studies were collected. Medical subjects

completed the HSRS on the third or fourth day of hospitalization and

surgical subjects on the second or third day after surgery, which was

their third or fourth day in the hospital (Volicer & Wolicer, 1978). A

mean pulse, blood pressure, and stroke volume was calculated for each of

the subjects in the study for each day of their hospitalization. In

addition, the subjects were rated as having an illness which was either

of high or low value as measured by the Seriousness of Illness Scale

developed by Wyler and associates (1967).

All of the subjects in the study were required to have had at least

one prior hospitalization experience and to be currently hospitalized

for a period of five or more days. Patients with a diagnosis or history

of cardiovascular disease were excluded from the study. Mean values of

the demographic characteristics and HSRS scores are presented in Table 2.

According to Wolicer and Volicer (1978), the findings of the study

confirmed the findings of two previous studies which utilized the HSRS
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TABLE 2

Mean Scores for Demographic Characteristics of
Medical and Surgical Patients

(Volicer & Wolicer, 1978)

Medical (n=249) Surgical (n=214)

Seriousness of Seriousness of

Illness Illness

Low High Low High
(n=114) (n=135) (n=117) (n=97)

Variable

Age 50.7 62.6 48.6 47.1

Education

(years in school) 12.0 11.5 12.3 12.3

Number of Previous

Hospitalizations 5.3 5.5 4.4 3. 1

Number of Years Since

Last Hospitalization 4.9 5. 7 6.6 7.2

Length of Current
Hospital Stay (days) 12.3 11.5 8.5 12. 1

Score on Hospital
Stress Rating Scale 263.8 245.2 265.0 327.6

to study stress in hospitalized patients (Volicer & Burns, 1977;

Wolicer et al., 1977). In comparison to medical subjects, surgical

subjects tended to be younger, more educated, have fewer previous

hospitalizations, and have a longer time span between current and

Previous hospitalization experience. In regard to seriousness of

illness, among the medical subjects, 54.2 percent (n=135) were in the

high category and 45.8 percent (n=114) were in the low category (Volicer

& Wolicer, 1978). Findings were reversed in the surgical group, where

45 .3 percent (n=97) were in the high seriousness of illness category and
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54.7 percent (n=117) were in the low category (Volicer & Volicer, 1978).

The level of statistical significance was not reported (Volicer &

Volicer, 1978).

In relation to the HSRS, the mean HSRS score was greater among

surgical subjects, the scores being 265.0 for the low group and 327.6

for subjects in the high seriousness of illness group. Among the

medical subjects, those in the low category had a higher mean score

(X=263.8) than those medical subjects in the high category, where the

mean HSRS score was 245. 2 (Volicer & Wolicer, 1978). The medical and

surgical groups with the higher mean HSRS scores also had the longest

length of stay in the hospital. The mean length of stay for the medical

subjects in the low seriousness of illness category was 12.3 days,

whereas the mean length of stay was 12.1 days for the surgical subjects

in the high seriousness of illness category (Volicer & Wolicer, 1978).

These findings suggest that medical patients with minor illnesses and

surgical patients with serious illness may experience more stress during

hospitalization than other types of patients. In addition, stress may

be related to the length of time that the patient is exposed to the

events and situations occurring within the hospital environment (Volicer

& Wolicer, 1978).

Stress Experienced by Cardiac Surgery Patients

The experience of undergoing surgery had been described as a "life

stress often met with emotional difficulty" (Surman, 1978, p. 64).

There are numerous indications that cardiac surgery may be a

particularly stressful life experience. According to Surman (1978),
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as surgery becomes more complex, emotional sequale mount"

(p. 64). Cognitive factors are considered to play a "significant role"

in patients' emotional and behavioral responses to heart surgery

(Oschner & Mills, 1978, p. 104). Abram (1965) reported that the meaning

of cardiac surgery in the patient's mind is directly related to the

cessation of the heart beat, as it is realistically and symbolically

associated with continuation of life.

Historical Perspective

Since the early 1950s, the rapid development of advanced scientific

knowledge and technology has contributed to the establishment of sophis

ticated cardiac surgery techniques and practices. As a consequence,

cardiac surgery has become increasingly utilized. With the increased

use of cardiac surgery in the treatment of heart disease came reports of

unique manifestations of disturbed emotional and behavioral responses in

postoperative cardiac patients.

According to Kimball (1969), the postoperative behavioral

complications noted in cardiac patients were different in nature from

the responses of other types of postoperative patients. For example,

cardiac patients had sensory disturbances, hallucinations, and paranoid

ideation, behaviors which were not observed in other types of post

operative patients. Approximately 25 studies have examined the

disturbed responses of postoperative cardiac patients (Elsbury, 1972;

Lasater & Grisanti, 1975). Findings indicate that a wide variation,

between 0.0 and 60.0 percent, of cardiac surgery patients experience

action-emotion complications during recovery.
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Most of the earliest studies of emotional and behavioral complica

tions following cardiac surgery were case studies. The majority of the

subjects had undergone valve surgery, for example mitral commissurotomy.

Bliss and associates (1955) studied the medical records of 37 adult

patients who had undergone mitral valve surgery. Findings indicated

that 16.2 percent (n=6) of the nonrandomly selected subjects were

severely anxious or depressed following surgery (Bliss, Rumel, & Branch,

1955). The findings of a study conducted by Fox and associates (1954)

confirmed the early report of Bliss and colleagues (1955). Fox and

associates (1954) studied the responses of 32 nonrandomly selected

postoperative mitral surgery patients. Findings indicated that unusual

sensory or cognitive disturbances were experienced by 18.8 percent (n=6)

of the sample.

The operational definition used to describe disturbed postoperative

behavior was either absent or poorly defined in these early studies. By

the 1960s, researchers were using many different definitions to describe

the unique postoperative phenomena observed in cardiac patients. For

example, Blanchy and Starr (1964) were the first to use the term

"postcardiotomy delirium" to refer to the confusion, disorientation, and

bizarre behavioral manifestations exhibited by postoperative cardiac

surgery patients.

Abram (1965) considered the responses of postoperative cardiac

patients to reflect their attempts to adapt to the threat of death.

Therefore many of these responses were considered to be normal

behaviors. Only the most severe forms of mental abnormalities, such as

hallucinations, fantasies, and feelings of depersonalization were

considered disturbed enough to be called "cardiac psychosis" (Abram,

1965, p. 662).
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Kimball (1969) studied the responses of a sample of 54 cardiac

surgery patients during the immediate, intermediate, and postdischarge

phases of hospitalization. Thirty-two subjects (59.3%) of the sample

had undergone mitral valve surgery. Mitral valve disease is slightly

more common among women (Braunwald, 1980; Johnson, 1978). This may

account for the finding that 61.1 percent (n=33) of the subjects were

women. The immediate postoperative phase was defined as the time in the

cardiopulmonary intensive care unit (ICU) until transfer to another

unit (Kimball, 1969). Findings indicated that postcardiotomy delirium

was observed to some degree in all patients (Kimball, 1969). Responses

ranged from ". transient deficits and alterations in cognitive

functions, to gross impairment associated with hallucinations and

paranoid ideation" (Kimball, 1969, p. 355).

Kimball (1969) suggested that the catastrophic responses observed

in postoperative cardiac surgery patients were similar to Cannon's

(1953) fright response and therefore represented a generalized response

to stress. Furthermore, the hyperalertness observed in postoperative

cardiac patients reflected an inability to screen and select environ

mental stimuli, whereas euphoria was a manifestation of an extreme form

of denial (Kimball, 1969). These responses are similar to behaviors

demonstrated by myocardial infarction patients and reported by numerous

investigators (Hackett et al., 1968; Jones, 1967; Wolff, 1964).

Kimball (1969) considered the intermediate phase of postoperative

recovery to begin with transfer from the ICU and end with discharge from

the hospital. According to Kimball (1969), most postoperative cardiac

surgery patients experience some anxiety and discomfort upon returning

to the general care unit. Furthermore, the intermediate phase is often
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characterized by depression and withdrawal behaviors in patients.

According to Kimball (1969), ". . . this may be a necessary experience

for the patient - time for physiological adjustment and healing"

(p. 357). Kimball (1969) expressed the belief that the intermediate

phase of postoperative recovery represented a time of grieving for

cardiac surgery patients. It is a time for patients to work through and

resolve the feelings of physical and emotional suffering and the

thoughts of what might have happened, for example stroke or death.

According to Kimball (1969), the postdischarge phase of recovery is

characterized by the stress of adjusting to changes in life style, for

example dietary habits and work schedules.

In addition to the studies conducted to investigate postcardiotomy

delirium, other studies were undertaken to identify factors associated

with the phenomenon. Findings indicated that there were two major

groups of factors which contributed to the development of stress

responses in postoperative cardiac patients. One group of factors stems

from within the CABG subjects and therefore is referred to as intrinsic.

There are two groups of intrinsic factors. Age and sex are example of

endogenous factors related to the CABG subject, whereas exogenous

factors related to the CABG subject include occupation, location of

home, and coronary risk factors such as cigarette smoking. The other

major group of factors is referred to as extrinsic because the origin

lies within the hospital environment.

The Cardiac Surgery Patient and Intrinsic Stress Factors

Blanchy and Starr (1964) studied the responses of 139 adult

postoperative cardiac patients who underwent surgery in a large East
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Coast hospital during 1961-1963. Researchers reported that there were

approximately an equal number of males and females in the sample.

Findings indicated that 56.8 percent (n=79) of the subjects developed

postoperative delirium (Blanchy & Starr, 1964). Postoperative delirium

was broadly defined as the "presence of any organic symptoms", such as

impaired orientation, memory, intellectual function, or judgment

(Blanchy & Starr, 1964). Assessment of delirium was based on a

checklist of several aspects of mental status. The checklist was

completed on each subject several times during the hospitalization

period. A description of the checklist used in the study was not

included in the report.

A significantly higher (p < .05) incidence of postoperative

delirium was found among patients with the following characteristics:

increased age, male sex, severity of New York Heart Association

functional classification of cardiac disability, and complexity of

surgical procedure (Blanchy & Starr, 1964). The researchers reported

that "the frequency of all psychiatric symptoms except depression tends

to increase with age, even when the type of operation is held constant"

(Blanchy & Starr, 1964, p. 371). Among the sample, 51 males (36.7%) and

28 females (20.1%) developed postcardiotomy delirium. According to

Blanchy and Starr (1964), "there were more males in the groups having

the more serious operations, but even for the same operative procedure a

greater proportion of males had the delirium" (p. 371).

Egerton and Kay (1964) studied postoperative delirium among a

group of 60 adult and 36 pediatric cardiac surgery patients. Delirium

was defined as "an impairment of consciousness with motor restlessness,

disoriented thinking, and sensory disturbances" (p. 433). Evidence of
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delirium was observed in 40.0 percent (n=24) of the adults but in only

one of the children (Egerton & Kay, 1964).

The following intrinsic factors were identified as predictors of

postcardiotomy delirium among adult cardiac surgery subjects: family

history of paranoia, psychosis, or schizophrenia, history of brain

damage, marital instability, and personal problems related to the

surgery (Egerton & Kay, 1964).

Kornfeld and associates (1965) conducted a study to identify

intrinsic factors associated with postcardiotomy delirium in 119 adult

and pediatric subjects. The study was conducted from January 1962 to

June 1964 in a large East Coast hospital. Findings indicated that the

intrinsic variables of sex, age, and marital status were not

significantly associated with postoperative delirium (Kornfeld et al.,

1965). However, findings did indicate that subjects who were severely

ill, as determined by the number of years with congestive heart failure,

had the highest incidence of postcardiotomy delirium. In addition, it

was found that the incidence of delirium among postoperative cardiac

patients increased as the length of time on cardiopulmonary bypass

increased (Kornfeld et al., 1965). Furthermore, as the complexity of

the cardiac surgery procedure increased, so did the incidence of

postcardiotomy delirium (Kornfeld et al., 1965).

Extrinsic Stress Factors Within the Environment of the Cardiovascular

Intensive Care Unit

Numerous reports have identified extrinsic factors in the

cardiovascular intensive care unit and open heart recovery room as

factors contributing to disturbances observed in the psychological and
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physiological responses of postoperative cardiac patients (Hay & Oken,

1972; Kornfeld, 1972; Simon, 1980). These extrinsic factors can be

considered environmental stressors due to their negative influence on

the responses of patients recovering from cardiac surgery. Investi

gators have used various methods to study the effect of the hospital

environment on the postoperative cardiac surgery patient. However, most

studies have focused on one particular location within the hospital, the

intensive care unit, and on one particular time during recovery, the

immediate postoperative phase.

Kornfeld and associates (1965) conducted a study to determine the

impact which the environment of a ward-design open heart recovery room

had on the emotional and behavioral responses of postoperative cardiac

surgery patients. Findings of the study indicated that prolonged

exposure to certain extrinsic factors in the recovery room contributed

to the development of postcardiotomy delirium. The rationale for this

conclusion was based on the observation that postcardiotomy delirium

occurred in patients after a lucid period of approximately three days.

The mean day of onset of delirium was 4.2, the mean day of transfer from

the recovery room was 5.7, and the mean day of recovery from delirium

was 5.9 (Kornfeld et al., 1965). Similar observations had been reported

in other studies (Blanchy & Starr, 1964; Egerton & Kay, 1964).

Kornfeld and associates (1965) suggested that extrinsic factors

such as noisy monitors and oxygen equipment, lack of clocks and

calendars, and frequent interruptions in sleep contributed to the

development of postcardiotomy delirium, which was observed in

37.8 percent (n=45) of the subjects. The intrinsic stressors were

identified by the investigators, and no attempts were made to determine
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the perceptions of the subjects. The investigators noted that delirium

exhibited by postoperative cardiac patients was initially observed and

reported by members of the nursing staff (Kornfeld et al., 1965).

Furthermore, the researchers commented that one method to reduce the

impact of "environmental stressors" on the responses of postoperative

cardiac patients was through nursing intervention (Kornfeld et al.,

1965, p. 291). For example, nursing care procedures could be modified

to permit maximum sleep and maintain the usual day-awake, night-sleep

cycle (Kornfeld et al., 1965).

The findings of a study conducted by Heller and associates (1970)

supported some of the findings reported by Kornfeld and associates

(1965). Findings indicated that postcardiotomy delirium was associated

with extrinsic factors related to the cardiac surgery and the ICU

environment and, in addition, to intrinsic factors such as metabolic and

cerebrovascular function (Heller et al., 1970). The incidence of

postcardiotomy delirium was reported as being 24.0 percent, whereas in

the study conducted five years earlier by Kornfeld and associates (1965)

the incidence of postcardiotomy delirium among subjects was 37.8

percent. Heller and associates (1970) attributed the decrease to the

use of more sophisticated cardiac technology and to the advanced

clinical expertise gained by physicians and nurses during the period

between 1965 and 1970.

Findings of a study conducted by Kornfeld and associates (1974)

confirmed previous findings that postoperative cardiac patients

experience a lucid period during the first few days following surgery

(Blanchy & Starr, 1964; Egerton & Kay, 1964; Heller et al., 1970).

Among the 142 adult subjects studied, 20.4 percent (n=29) developed
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postcardiotomy delirium. The mean onset of delirium was on day 4.2

following surgery, whereas transfer from the ICU occurred on day 5. 7,

and recovery from delirium occurred shortly after transfer from the ICU

on day 5.9 (Kornfeld et al., 1974). According to the researchers, the

time of onset of postcardiotomy delirium suggests that it is a stress

response to the total experience of undergoing cardiac surgery and of

being a patient in the intensive care unit (Kornfeld et al., 1974).

According to Kornfeld and associates (1974), findings indicated

that susceptibility to delirium following cardiac surgery is heightened

by a combination of personal and environmental factors. The

investigators demonstrated the influence of intrinsic and extrinsic

factors relative to the postoperative cardiac patient while in the ICU

on the development of postcardiotomy delirium (Kornfeld et al., 1974).

Preoperatively, the subjects were evaluated using selected scales from

the Cattell and Eber 16-Personality Questionnaire and several other

well-established psychological tests. Findings indicated that there was

a positive correlation between delirium and a high score on the

Dominance scale of the 16-PF Questionnaire (r-. 22, p < .05) and on the

Activity (r=. 16, p < .05) and Depression (r=. 14, p < .05) scales of the

Psychiatric Evaluation Form and the Adaptive Balance Profile (Kornfeld

et al., 1974).

Several intrinsic and extrinsic factors were significantly

correlated with postoperative delirium, namely severity of cardiac

disability as measured by the New York Heart Association functional

classification system, preoperative evidence of organic brain damage,

and the length of time on cardiopulmonary bypass (Kornfeld et al.,

1975). Kornfeld and associates (1974) concluded that postoperative
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delirium in cardiac surgery patients is a complex, multidimensional

phenomenon. This comment implies that there are many factors which may

elicit stressful responses, such as delirium, in patients following

cardiac surgery.

DeMeyer (1967) conducted a descriptive study using an open-ended

interview with 25 adult postoperative cardiac patients. The purpose of

the study was to identify stressors experienced by cardiac surgery

patients while in the ICU environment. DeMeyer (1967) reported that the

subjects in the study were initially reluctant to discuss their ICU

experiences. Nevertheless, only one female subject refused to

participate in the study. DeMeyer (1967) commented that the ability of

the patients to recall their ICU experiences was remarkably impressive.

The ICU stressors identified by the subjects were reported by

DeMeyer (1967) in the following manner:

A number of patients indicated that they felt tied down by the
electrocardiogram leads placed on all four extremities for
many hours - and in some cases, days. Many of the other
patients indirectly indicated that they felt that they could
not escape the environment. Most of the patients spoke of the
noise and constant disturbance. They spoke of the number of
persons who examined them or checked the equipment attached to
them, the perpetual daylight, which caused them to lose all
sense of time, and the fact that people talked about them
without including them in the conversation. They noted a
general sense of urgency in the environment. (p. 267)

Lazarus and Hagens (1968) studied the postoperative responses of

two groups of adult cardiac surgery patients. The purpose of the study

was to determine the effect of two types of recovery room environments

and an experimental intervention program on the incidence of post

operative psychiatric disturbances. The researchers referred to these

as postoperative psychosis. The experimental group consisted of 21

adult patients at a large public hospital. This hospital had a general
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recovery room where all patients, including cardiac surgery patients,

recovered following surgery. The cardiac surgery patients usually

stayed from two to three days in the open, ward-like environment,

whereas patients recovering from other types of general surgery were

usually transferred much sooner, usually within a few hours after

surgery (Lazarus & Hagens, 1968).

According to the researchers, since the same group of cardiac

surgeons performed surgery in another hospital, the group of patients

studied at this setting were referred to as a natural control group

(Lazarus & Hagens, 1968). This setting was a private hospital, and the

recovery room area consisted of private rooms equipped with radio and

television. There were 33 subjects in the control group at this

hospital setting (Lazarus & Hagens, 1968).

According the Lazarus and Hagens (1968), there were no significant

differences between the two groups in relation to demographic charac

teristics, cardiac disease history, type of cardiac surgery, and types

of procedures performed during the surgery. The subjects in the

experimental group, and the nurses caring for these patients in the

recovery room, received an experimental program given by a psychiatrist

(Lazarus & Hagens, 1968). The subjects in the study were visited

individually by a psychiatrist for approximately one hour, two or three

days prior to surgery. During that time the psychiatrist briefly

reviewed cardiac illness and forthcoming surgery. Misconceptions and

fantasies were corrected. In addition, patients were encouraged to

discuss their characteristic modes of coping with stress (Lazarus &

Hagens, 1968).
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The nursing staff in the recovery room of the experimental setting

were interviewed regarding their perceptions of the responses exhibited

by postoperative cardiac patients. According to Lazarus and Hagens

(1968), nurses generally assumed that since postoperative cardiac

patients were critically ill and uncomfortable, they should not be

disturbed with conversation. According to Lazarus and Hagens (1968),

the psychiatrist encouraged the nurses to ". . . establish, as soon as

feasible, a positive, supportive, and reality-oriented relationship with

the patient" (p. 78). Particular attention was to be paid to

reorienting the patient to time and place and to avoiding unnecessary

interruptions in patients' sleep (Lazarus & Hagens, 1968).

Pre- and posttreatment data were not obtained on the behavioral

responses of subjects in the two study groups (Lazarus & Hagens, 1968).

Therefore it is not possible to determine other factors which may have

contributed to the development of postoperative delirium. Findings

indicated that 33.3 percent (n=11) of the 33 subjects in the control

group and 14.3 percent (n=3) of the 21 subjects in the experimental

group developed postoperative delirium (Lazarus & Hagens, 1968).

According to the researchers, nursing intervention was the key factor in

reducing negative stress responses, such as postoperative delirium, in

cardiac surgery patients (Lazarus & Hagens, 1968).

There have been no attempts to compare the stress responses of

postoeprative cardiac patients in the ICU with the stress responses of

cardiac patients in a CCU environment. Several reports have suggested

that major differences may exist. For example, according to Wilson

Barnett (1979), the responses of patients in the ICU, as compared to the

CCU, appear to differ in several ways. For example, the emotional and
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psychological responses of patients in CCU ". . . tend to be milder but

of more influence for later complications, in contrast to the more

bizarre and obvious ones in the ICU" (p. 61). Furthermore, the

responses of patients in the ICU ". . . are usually short-lived and the

surgical patients is often amnesic of these events" (Wilson-Barnett,

1979, p. 62).

Reports suggest that differences in the responses of ICU and CCU

patients may be related to the reason for placement in these units. For

example, for patients recovering from major surgery, the ICU is

associated with many uncomfortable and painful experiences, whereas the

CCU patient is usually not in pain for an extended period of time and is

mainly observed by the staff (Simon, 1980; Wilson-Barnett, 1979). It

is for these reasons, according to Wilson-Barnett (1979), that ICU

patients are pleased at being transferred from the unit. These patients

have visable signs that their surgical wounds have healed and that they

are improving. Hence the ICU patient usually is happy to be leaving the

ICU, whereas CCU patients may become anxious and insecure during

transfer from the CCU to a general care unit (Baxter, 1975a, 1975b).

Cassem and associates (1970) were among the first researchers to

report that each type of intensive care unit, for example a CCU versus

a surgical ICU, has unique environmental properties. Furthermore, these

researchers cautioned that the findings of studies conducted in a CCU

cannot be generalized to other types of intensive care units (Cassem et

al., 1970). Previous to this report, all ICUs were considered to be

comparable and equally as stressful for the patients within them. For

example, numerous reports had been written describing the "new madness"

which the highly technological ICUs were imposing on the patients within

these units (McKegney, 1966; Nahum, 1965).
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Although the responses of CCU patients have been studied

extensively, similar research has not been conducted with patients in

other types of ICUs. For example, there are indications that cardiac

surgery patients, particularly CABG patients, may be anxious leaving the

ICU. This response would be different from the relief reportedly

experienced by ICU patients when transferred from the unit (Baxter,

1975a, 1975b). Cardiac surgery patients may respond like CCU patients

and experience emotional and physiological stress during transfer from

ICU due to the fact that many of them have been previously hospitalized

in CCU. Research is needed to determine the responses of cardiac

surgery patients during and after transfer from the ICU.

Differences in the Nature and Treatment of Valvular and Coronary Artery

Disease

There is a dearth of information describing the perceptions and

responses of postoperative aortocoronary artery bypass graft (CABG)

patients. Most of the studies conducted with postoperative cardiac

patients have investigated postcardiotomy delirium from the researchers

viewpoint. The majority of these studies were conducted before CABG

surgery became established. As a result, most of what is known about

the postoperative cardiac patient involves objective measurements of

stress in the patient recovering from valve surgery.

There are numerous differences between patients with valvular

disease and coronary artery disease. It is important to identify these

differences. The major reason is because the discrepancy between these

two groups of cardiac patients may limit the ability of previous

research to be generalized to the contemporary patient undergoing CABG

surgery.
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The first difference involves the etiology and pathology of the two

diseases. These are numerous, rather well-defined causes of the

diseases which may affect the four valves of the heart. However, mitral

stenosis secondary to rheumatic endocarditis is one of the most common

manifestations of valvular disease (Crawley et al., 1978; Kirklin &

Karp, 1978). On the other hand, the pathogenesis of coronary artery

disease is uncertain, but hypothesized as being related to numerous

interrelated factors (Braunwald, 1980; Dawber, 1980; Friedman, 1975,

1978).

The difference in the pathogenesis of valvular and coronary artery

disease is reflected in the variation in cardiac disease history.

Usually, the patient undergoing mitral valve usrgery has been ill with

cardiac disease for a long period of time. Characteristically, the

patient contracted rheumatic fever as a child and grew up experiencing

the signs and symptoms of acquired mitral valve disease, for example

heart murmur, dyspnea, and fatigue (Braunwald, 1980; Kirklin & Karp,

1978). In other words, a large percentage of patients undergoing mitral

valve surgery have lived most of their lives with symptoms of chronic

cardiac disease.

On the other hand, the modal CABG patient has experienced symptoms

of coronary artery disease for approximately three years (Berndt,

Miller, Silverman, Stinson, Harrison, & Schroeder, 1975). Therefore,

CABG patients have a cardiac disease history which tends to be less

chronic in nature than the mitral valve patient. Although the pathology

within the coronary arteries may have been present for a lifetime, the

manifestations of coronary artery disease do not usually become

clinically overt until mid or later life.
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The second major factor differentiating valve patients from CABG

patients involves sex ratios. Numerous reports indicate that mitral

valve disease is more common among women than men (Johnson, 1978;

Markiewicz, Stoner, London, Hunt, & Popp, 1976). According to Braunwald

(1980), "two thirds of all patients with rheumatic mitral stenosis are

females . . ." (p. 1096). Therefore more women undergo mitral surgery

than men. On the other hand, reports indicate that more men undergo

aortic valve surgery (Braunwald, 1980; Kirklin & Karp, 1978). However,

since the most common type of valve surgery is mitral valve surgery, it

can be concluded that the majority of valve surgery patients are women,

whereas approximately 85.0 percent of all patients undergoing CABG

surgery are men (Kennedy et al., 1981; Miller, 1977; Vlietstra et al.,

1980).

The third difference between patients undergoing valve surgery and

CABG surgery involves the operative and postoperative methods used in

the treatment of these two types of conditions. For example, in CABG

surgery the structures inside the heart are not involved in the

operation. This is because the coronary arteries, and therefore the

bypass grafts, lie on the surface of the heart in the epicardial fat

(James, 1978). For this reason, CABG surgery is referred to as a closed

heart procedure. On the other hand, valve surgery is referred to as

opened heart surgery because it involves the inner sturctures of the

heart.

There are indications that the difference between closed and open

heart procedures influence the perceptions and responses of post

operative patients. Blancher (1972) reported that the prevalence of

psychosis in closed heart surgery ranged from 0.0 to 20.0 percent,
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whereas the prevalence of postcardiotomy psychosis among open heart

surgery patients was between 33.0 and 57.0 percent. According to

Blancher (1972), psychological factors relative to the cardiac surgery

influence postoperative responses. For example, Blancher (1972) stated

the following:

In the course of talking to patients undergoing heart surgery,
it has become apparent that there is a sense of awe
surrounding the opening of the heart. It is almost unbearable
for most patients to conceive of their hearts being incised,
and this should not surprise us, for the heart is not only a
vital organ, but the organ in which man has the greatest
emotional investment. For this reasons, the use of denial is
prominent both preoperatively and postoperatively. (p. 306)

A fourth difference between valve and CABG surgery involves the

postoperative morbidity and mortality associated with these procedures.

According to several reports, the postoperative course among both groups

of patients is directly related to the clinical condition of the patient

prior to surgery and to the complexity of the procedure being performed.

For example, the frequency of complications is greater among patients

with a New York Heart Association functional disability of Class III or

IV (Kennedy et al., 1981; Kirklin & Karp, 1978; Kouchokos & Kirklin,

1978; Miller, 1977). Furthermore, there is variation in the types of

complications experienced by postoperative valve and CABG patients.

Futral (1977) reported that the major complication following CABG

surgery is low cardiac output syndrome. Other complications following

CABG surgery include cardiac arrhythmias, cerebral impairment, renal

insufficiency, hemorrhage, myocardial infarction, and infection (Futral,

1977; Kennedy et al., 1981; Kouchoukos & Kirklin, 1978), whereas the

major complications following valve surgery are respiratory and

thromboembolic conditions (Kirklin & Karp, 1978). Several reports

indicate that the operative mortality among valve patients exceeds that
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experienced by CABG patients (Isom, Spencer, Glassman, Teiko, Boyd,

Cunningham, & Reed 1977; Kennedy et al., 1981). When both procedures

are being performed simultaneously, the operative mortality more closely

resembles that experienced by valve surgery patients (Austen, 1980;

Braunwald, 1980; Kirklin & Karp, 1978).

Another factor which may limit the generalizability of the findings

of previous research involves the advancement in scientific knowledge

and techniques used in the care of the cardiac surgery patients. Many

improvements developed in recent years to preserve the myocardium during

cardiopulmonary bypass have decreased the incidence of myocardial

infarction following CABG surgery (Green et al., 1980; Moran &

Michaelis, 1980; Ochsner & Mills, 1978). In relation to the valve

patient, the metal and synthetic valves used during the early years of

cardiac surgery have been improved in design and function. As a result,

the incidence of embolic complications following valve replacement has

declined (Austen, 1980; Kirklin & Karp, 1978). As a consequence, the

environment of the intensive care unit has become increasingly more

complex. New surgical and medical advancements have made it possible to

treat extremely ill cardiac patients. Reports indicate that the

dynamics occurring within modern ICUs are stressful for patients,

significant others, and hospital staff (Claus & Bailey, 1980; Simon,

1980; Wilson-Barnett, 1979).

The information describing the discrepancy between valve and

coronary patients, and the improvements which have been made in the

treatment of cardiac surgery patients, indicate that further research is

required. The stress-related perceptions and responses of CABG patients

within the environment of the modern-day hospital need to be identified.
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Then attempts can be made to understand the nature of patient-hospital

transaction. Based on this knowledge, nursing care strategies can be

formulated with the goal of assisting cardiac patients to cope with the

stress associated with CABG surgery.

Perceptions and Responses of Postoperative Aortocoronary Artery Bypass

Graft (CABG) Patients

Few studies have been conducted investigating the perceptions and

responses of CABG patients during hospitalization. Chatham (1978)

investigated postcardiotomy delirium among a group of postoperative CABG

patients. The purpose of the eight week study was to determine if there

were measurable differences in postcardiotomy delirium between patients

in experimental and control groups (Chatham, 1978). A significant family

member of the CABG subjects in the experimental groups received

systematic instruction concerning the patient's need for frequent touch,

direct eye contact, and reorientation to person, place and time. The

families of the CABG patients in the control group did not receive this

instruction.

Twenty adult, male CABG patients, aged 45-64, were randomly

assigned into equal size experimental (n=10) and control (n=10) groups.

Each subject received the same preoperative teaching describing their

impending CABG surgery and the ICU environment. According to Chatham

(1978), the demographic characteristics, cardiac disease history, and

coronary risk factors of the CABG subjects in the two groups were

similar. In addition, Chatham (1978) stated:

During the surgery all patients were maintained on cardio
pulmonary bypass for at least 60 mintues. Postoperatively,
subjects remained in the ICU for 3% days. In the ICU all
patients recovered in a semiprivate room with a window. The
nurse-patient ratio was one to one. (p. 996)
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The significant family member of the CABG subjects in the

experimental group was the patient's wife. Instruction was given in a

private room using a tape recording of the experimental protocol. Each

wife visited their husband in the ICU for ten minutes, three times per

day (Chatham, 1978).

Chatham (1978) defined postcardiotomy delirium as an "impairment of

orientation, memory, intellectual function, judgment, and lability of

affect" (p. 995). This definition was first used by Blanchy and Starr

(1964). Postcardiotomy delirium was measured using an 11-item

Behavioral Checklist developed by Quinlan and associates (1974). The

tool was originally designed to assess disorientation and dysphoria in

patients following open heart surgery. The items on the checklist were

selected on the basis of the words appearing in the nurses' notes which

described CABG patients' disturbed behavior following surgery. The 11

items on the checklist can be grouped into two major factors: orien

tation, dealing with cognitive deficits apparently due to preexisting

or developing cerebral damage, and dysphoria, suggesting psychological

reactions associated with a complicated postoperative course (Quinlan,

Kimball, & Osborne, 1974).

Findings indicated that the involvement of wives in the immediate

postoperative care of male CABG patients favorably affected the five

following responses: orientation, appropriateness, confusion,

delusions, and sleep (Chatham, 1978). The CABG subjects in the

experimental group were reported as being significantly (p & .05) more

oriented to time, person, and place, more appropriate and less confused,

as shown by speech and behavior, less delusional, and able to sleep for

longer periods in comparison to the CABG subjects in the control group
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(Chatham, 1978). There were no statistically significant differences

between the control and experimental subjects on the other six behaviors

which were rated on the Checklist, namely alertness, agitation,

complaints, depression, activity, and anxiety (Chatham, 1978).

Data for the control and experimental subjects were combined to

determine the overall behavioral differences between the postoperative

days (Chatham, 1978). Findings indicated that CABG subjects exhibited

significantly lower levels of delusion on Day 1 as compared to Day 3.

Also, CABG subjects slept for significantly longer periods of time on

Days 1 and 4 as compared to Days 2 and 3. When the data were analyzed

for control and experimental subjects, significant differences were

observed between groups on postoperative Days 3 and 4 (Chatham, 1978).

In addition, CABG subjects in the experimental group were

significantly more oriented on Days 3 and 4, had fewer delusions on Day

3, and demonstrated more appropriate behavior on Day 4 than the CABG

subjects in the control group. There were no significant differences

found between the groups on different days in respect to the following

behaviors: alertness, confusion, agitation, complaints, depression,

activity, and sleep (Chatham, 1978).

Several self-reports of the experience of CABG surgery have been

published in the literature. The self-reports of former CABG patients

provide insights which hold many implications for health professionals

involved in the care of these patients. These reports can be useful in

guiding scientific inquiry concerned with the perceptions and responses

of postoperative CABG subjects.

In a recent article, Derrick (1979) discussed the experience of

undergoing triple vessel CABG surgery. The demographic characteristics
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identified by the author included several coronary risk factors, namely

male sex, 51 years of age, family history of both parents having had

myocardial infarctions, history of hypertension, cigarette smoking, and

obesity. In addition, there was evidence of a stressful life style, as

indicated by several comments, for example, ". . I had begun commuting

to a rather nervewracking job . . . I found it nearly impossible to

relax" (p. 277).

Comments referring to previous cardiac disease history indicated

that Derrick (1979) experienced a moderately severe, stable form of

angina pectoris which had progressed to unstable, or crescendo angina,

prior to the CABG surgery. According to Derrick (1979), the findings of

the cardiac catheterization revealed triple vessel disease as follows:

" . my two left coronary arteries were closed 97 percent and 87

percent respectively, and my right coronary about 70 percent" (p. 278).

Three months after the cardiac catheterization, CABG surgery was

performed.

Derrick (1979) stated that the first thoughts upon awakening from

the CABG surgery were the following:

Hey, God, I'm alive! And I dont' hurt! I know the operation
is over because I can't move. I'm in a bed with things on me,
but I don't hurt. Sweet sleep. (p. 279)

Memories of experiences in the ICU, according to Derrick (179), were

"fragmentary", due to fading "in and out of consciousness" (p. 280).

Furthermore, ". ... the more I was sedated, the fuzzier my mind grew and

the more I hallucinated" (Derrick, 1979, p. 280). However, Derrick

(1979) commented that "compassion", "competence", and "devotion of the

nurses" was deeply sensed and greatly appreciated (p. 280). Other

memories of being in the ICU included the following: "slow passage of
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time", "memories of black and blue bruises all over the body", "throat

soreness caused by nasogastric and endotracheal tubes", "difficulty

breathing and gagging associated with being suctioned", "the loneliness

of being in a dark room", "feelings of being isolated from the rest of

the outside world", "the hypnotic noises of ICU machines which ran all

the time", "loss of appetite", and "feeling uninformed as to what was

happening" (pp. 280-281).

While in the ICU, Derrick (1979) experienced a cardiac arrest. Of

this experience, Derrick commented: "I sense that I came close to death

and that I shall never be the same, for it dissolved my fear of death -

not of dying, but of death itself" (p. 282). There were also faint

memories of nightmares, hallucinations, and confusion. These

experiences followed the cardiac arrest episode (Derrick, 1979).

According to Derrick (1979), transfer from the ICU was perceived as

an indicator of being on the road to recovery : " (p. 284).

However, the first day following transfer from the ICU was marked by

hallucinations. The hallucinations disappeared on the second post

transfer day, and there was no further mention of recurrence.

The events recalled by Derrick (1979) during the intermediate phase

of hospitalization, which occurred after transfer from the ICU and

before discharge from the hospital, were the following: "having the

chest tubes removed and feeling unencumbered by equipment", "feeling

weak while sitting up", "needing assistance with walking", "having to

continue doing breathing treatments", "the removal of chest sutures two

weeks following surgery", and "having the leg sutures removed as the

last painful task . . ." (p. 285). Derrick (1979) also commented

on memories of feeling "happy to be alive" (p. 285). Discharge from the
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hospital took place three weeks after admission and was remembered in

the following way:

I could walk, with care; cough, with some pain. I could not
bend down to tie my shoe laces, and it was difficult to turn
in bed, but I was a new man, Life was beautiful. (p. 285)

In another self-report, Yuille (1977), a 55 year old, female,

registered nurse, recalled memories of the experience of undergoing a

double CABG surgery. In addition to age and sex, the other charac

teristics mentioned by Yuille (1977) included a history of hypertension.

Previous cardiac disease history consisted of "mild angina pectoris"

(Yuille, 1977, p. 610).

Yuille (1977) recounted memories of ". being fully awake two

and one-half hours following surgery, but not being able to communicate

verbally for 20 hours due to the endotracheal tube" (p. 610). Yuille

(1977) described the inability to communicate verbally with the nursing

staff as "frustrating" (p. 611). However, Yuille commented:

At no time did I ever feel afraid, no matter how I was moved
or what treatment was given. Even when I was helped out of
bed on the third day, the nurses were so gentle and under
standing. I felt so safe and protected that when it was time
to be moved to the cardiac surgical ward, I felt reluctant to
leave. (p. 611)

Several times Yuille (1977) reported experiencing chest pain and

discomfort associated with such activities as moving and doing

physiotherapy. After one week, ambulation could be accomplished the

full length of the ward. Discharge from the hospital was on the 14th

day after surgery.

The two self-reports by CABG patients emphasized several points

from which inferences can be drawn. First, CABG patients experience

various hospital events and situations and have varied perceptions of

the experiences. For example, there appear to be differences in the
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needs and perceptions of female as compared to male CABG patients. The

differences and similarities between these two groups need to be

systematically studied. Second, postoperative CABG patients appear to

be able and willing to discuss the experience of CABG surgery, both

while in the ICU and during the intermediate phase of hospitalization.

Third, information describing the previous cardiac history and the

coronary artery disease risk factors are integral parts of the health

profiles of CABG patients. These cardiac characteristics were readily

discussed by CABG patients and appear to be an area of interest and

COIn Cern.

Finally, the reports indicated that nurses play a central role in

assisting CABG patients to cope with hospital stressors following

surgery. These comments confirm the conclusions of numerous researchers

that nursing care is a major factor which reduced stress responses and

contributed to the recovery of cardiac surgery patients (Hackett &

Cassem, 1978; Kornfeld et al., 1965; Ochsner & Mills, 1978).

Summary of the Chapter

Chapter III has presented a review of literature and research

related to factors associated with stress in patients with coronary

artery disease. Attention was primarily focused on the characteristics,

perceptions, and responses of patients undergoing aortocoronary artery

bypass graft (CABG) surgery. The chapter began with a discussion of the

major coronary artery disease risk factors. Four studies were reviewed

which examined the coronary risk factors, cardiac disease history and

function, and perioperative experiences of postoperative CABG subjects.
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The chapter concluded with a presentation of numerous reports and

studies examining the stress associated with hospitalization and the

surgical treatment of cardiac disease.
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CHAPTER IV

DESIGN AND METHODOLOGY

A single case, ex post facto design was selected as the research

strategy best suited for the purposes of the study. The design, choice

of independent and dependent variables, and underlying rationale are

presented in the following discussion.

Ex Post Facto Design

The primary purpose of ex post facto research is to determine the

relationship between variables when causal relationships cannot be

inferred due to lack of manipulative control of the independent variable

(Campbell & Stanley, 1963; Kerlinger, 1973; Polit & Hungler, 1978).

As observation of the independent variable (patient and cardiac-related

characteristics) occurred retrospectively in this study, the ex post

facto design allowed for description rather than control of the

independent variable.
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Study Variables

Independent Variable

The independent variable consisted of two types of factors, namely

1) intrinsic factors, which are descriptive characteristics of

aortocoronary artery bypass graft (CABG) patients, for example,

demographic data, coronary artery disease risk factors, and cardiac

related factors, and 2) extrinsic factors, which are events and

situations originating within the hospital environment, for example,

equipment, noises, and procedures.

Dependent Variable

The dependent variable was psychosocial stress. For the purposes

of the present study, psychosocial stress was defined as stress which is

cognitively mediated and arises from a social environment, such as a

hospital. The dependent variable referred to postoperative CABG

subjects' magnitude of psychosocial stress as measured by the Hospital

Stress Rating Scale (Volicer & Bohannon, 1975).

Rationale

The present study focused on describing CABG patients and their

perceptions of stress experienced while hospitalized for surgery. The

study focused on a singular group of subjects. Therefore, the use of a

comparison group was considered inappropriate and unnecessary.

The review of the literature and related research indicated that

stress is a complex, multidimensional phenomenon. Therefore, a study
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designed with the purpose of identifying factors associated with

psychosocial stress in postoperative CABG patients would identify

functional, not causal, relationships between variables. An ex post

facto design facilitates the identification of functional relationships

between variables and thus was an appropriate design for the present

study.

According to Lazarus (1978), person-environment, stress-related

transaction is a dynamic phenomenon best studied using a naturalistic,

process-oriented approach. Therefore the hospital environment was

selected as the appropriate setting for the study. Furthermore, no

attempt was made to control or manipulate the subjects. Thus the

subjects were selected in a nonrandom manner and data were collected

using open-ended interviews and a questionnaire.

Setting

Stanford University Hospital

The setting for the study was Stanford University Hospital, which

is located approximately 38 miles south of San Francisco in the suburban

setting of Palo Alto, California. The hospital is owned and operated by

Stanford University and is part of Stanford University Medical Center, a

complex of eight interconnected buildings which include clinic,

teaching, and research facilities. It has a capacity of 668 beds, which

are situated in two separate buildings referred to as the Main Center

and the Herbert Hoover Pavillion (Stanford University Medical Center

Guide, 1981).
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The hospital is accredited by the Joint Commission on Accreditation

of Hospitals and licensed by the California State Department of Health

Services and is included in the membership of numerous associations,

including the American Hospital Association (Stanford University Medical

Center, Annual Report, 1981). In 1980 there were 24,018 hospital

admissions, an average of 60 surgical procedures were performed daily,

and the average hospital stay was 7.8 days (Stanford University Medical

Center, Annual Report, 1981).

The medical staff at Stanford University Hospital consists of 833

attending or senior physicians and 409 residents and interns. The

Stanford University, School of Medicine is adjacent to the Hospital.

Many of the 377 medical students spend periods of time studying with the

faculty of various clinical specialities, for example, cardiovascular

surgery.

The department of nursing service is the largest department at the

Medical Center, with 1,366 employees. There are 937 registered nurses,

262 licensed vocational nurses and nursing assistants, and 167 unit

service assistants. The critical care areas employ 260, or 20.7

percent, of the total number of registered nurses in the department of

nursing (Stanford University Medical Center, Annual Report, 1981). The

hospital serves as a clinical facility for nursing students from several

nursing programs, including the University of California, San Francisco

and San Jose State University School of Nursing and offers a wide

variety of continuing education programs (Stanford Nursing, 1981).

The Department of Cardiovascular Surgery consists of seven faculty

members, a research associate, two fellows, and seven residents. During

the past two decades the faculty have perfected techniques in coronary
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artery bypass grafting, valve replacement, correction of congenital

defects in children, and heart and heart-lung transplantation. In

addition,

Stanford is the prime state referral hospital for pediatric
cardiac surgery (200 cases per year), a national center for
adult cardiac surgery (1,000 cases annually), and the inter
national focus for clinical and experimental cardiac
transplantations - about 24 a year. (Cardiovascular Research,
Stanford University, 1981)

Based on a five-day, Monday through Friday, operating room schedule,

approximately five cardiac surgery operations are performed each day at

Stanford University Hospital.

Patients undergoing CABG surgery are admitted approximately two

days prior to surgery to any one of the 15 adult nursing care units,

located in the Main Center or at Hoover Pavillion. Postoperatively, all

cardiac surgery patients are admitted to one of two intensive care

units. The largest percentage of the patients are admitted to a

cardiovascular intensive care unit, referred to as North Intensive Care

Unit or NICU. However, when there are no beds available in the NICU,

postoperative cardiac surgery patients, with the exception of children

and cardiac transplant patients, are roomed in the surgical intensive

Care unit. Theoretically, a postoperative cardiac surgery patient

could be admitted to the cardiac care unit or medical intensive care

unit. However, due to a limited bed capacity and maximum utilization by

critically ill medical patients, postoperative CABG patients are rarely

admitted to these units. After the immediate phase of recovery in an

intensive care unit, postoperative CABG patients are transferred to the

cardiovascular surgical unit referred to as East 2A (E2A). This unit

consists of intermediate intensive care (IIC) and general nursing care

services.



- 164 -

Unit Environmental Characteristics

Cardiovascular intensive care unit (NICU). Initially open in

1976, the cardiovascular intensive care unit (NICU) is the epitomy of

the modern intensive care unit. It has a capacity of 25 beds and

consists of 15 separate rooms. Four of the rooms are private and the

other 11 rooms are semi-private. The rooms are located in a horseshoe

shape surrounding a central area with offices, kitchen, and equipment

facilities, residents' on-call room, and nurses' station.

Usually the NICU census is comprised of cardiac surgery patients in

both acute and chronic stages of recovery from surgery. However, other

types of critically ill surgical or medical patients can be admitted to

the NICU. There are approximately 125 registered nurses employed in the

NICU, of which seven are nurse managers. The nurse to patient ratio is

either 1:1 or 1:2, depending upon the acuity of the patient (Gunderson,

1980).

The NICU patient rooms are large and air-conditioned. Each room is

designed to be self-sufficient and contains vital equipment such as

hemodynamic monitoring apparatus, suction and oxygen equipment,

dressings and other supplies, and commonly-used cardiovascular drugs.

Each room has a sink, private toilet facilities, linen, a clothing

closet, and counter space for preparing medication and assembling

equipment. In addition, each room is equipped with a color television,

clock, and telephone. The patient's chart, doctor's order book, and lab

reports are kept in the patient's room.

There is an intercom system for communication to the nurses'

station. In the case of an emergency, there are emergency buzzers near

the patient's bed and in the bathrooms in each NICU room. Each room is
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glass enclosed and soundproof, with a sliding glass door to the corridor

and a window to the outside environment. Visiting of patients is

permitted for 15-minute intervals four times a day. There is a nicely

furnished waiting area immediately outside of the NICU.

At least one registered nurse is assigned to the patients in each

room. Therefore, patients receive continuous observation and nursing

care. Other nurses are assigned to assist with patient care and to

relieve the nurses assigned to the rooms during rest and meal breaks.

All nurses in NICU work eight-hour shifts.

The NICU has several Unit Service Assistants. The USAs assist in

the functioning of the unit by performing clerical tasks such as

transcribing doctors' orders, ordering supplies, and answering the unit

telephones.

Surgical intensive care unit (SICU). The Surgical Intensive Care

Unit, or SICU, consists of 13 beds which are situated on one side of a

hallway which begins with a medical intensive care unit. On the

opposite side of the hall are located offices, examination rooms, supply

and linen closets, kitchen facilities, the SICU nurses' station, and a

satellite pharmacy which supplied medications for the units on the

second floor of the East wing, namely SICU, NICU, and E2A.

The SICU rooms are different in design from the NICU rooms. There

is no air conditioning, and the rooms are small. However, each room is

equipped similarly to the NICU rooms.

The SICU nursing staff consists of approximately 63 registered

nurses, including four nurse managers. The SICU nurses work 12-hour

shifts which change at 7:00 am and 7:00 pm (Berge, 1980). The nurse

to-patient ratio is usually 1:1 or 1:2, depending on the acuity of the
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patient. At least one nurse is assigned to each semi-private room. A

minimum of two nurses are assigned to the patients in the ward room.

Other nurses are assigned to assist with patient care and to relieve

nurses during breaks and meal time. There are unit service assistants

in the SICU to assist the nurses with clerical tasks.

The patient census in the SICU consists of various types of

critically ill, adult surgical patients, for example those who have

undergone craniotomy, radical neck dissection, or thoracic surgery. In

addition, the SICU routinely admits the major trauma patients from the

emergency room. With the exception of children and transplant patients,

the SICU also admits postoperative cardiac surgery patients, for example

CABG patients. Critically ill medical patients, for example myocardial

infarction and respiratory failure patients, may be admitted to the SICU

when beds are not available in the CCU or MICU.

Cardiovascular surgical unit (E2A - IIC). Every adult post

operative cardiac surgery patient is transferred from ICU to the

cardiovascular surgical unit, which is called East 2A (E2A). The

transfer occurs when the patient's condition stabilizes and is ordered

by the cardiac surgery resident. Due to the wide variation in the needs

of postoperative cardiac surgery patients, the cardiovascular surgical

unit offers two types of nursing care, namely intermediate intensive

care (IIC) nursing and general care nursing.

The unit for intermediate intensive care nursing, which is

referred to as IIC, consists of 12 beds located in two semi-private

rooms and two four-bed wards. The rooms are similar in design to

the SICU rooms. There are facilities for the continuous cardiac

monitoring of 12 patients via telemetry units which conduct signals from
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the patient to a central monitoring desk at the E2A nurses' station.

Generally, each patient in the IIC is monitored. There is usually one

registered nurse for every three or four patients in the IIC. The total

nursing staff consists of approximately 52 registered nurses, of whom

four are nurse managers and 11 are nursing assistants (Hendricks, 1980).

The E2A staff work eight-hour shifts, and there are unit service

assistants to perform clerical tasks.

Postoperative cardiac surgery patients who require general nursing

care are transferred from the NICU or SICU to rooms on either side of

the IIC, referred to as E2A. The E2A area consists of 21 beds located

in two private, two semi-private, and three ward rooms containing four,

five, or six beds. The rooms are similar in design and size to the

rooms in IIC. All of the rooms in the East wing lack air conditioning.

The E2A rooms have the capacity for telemetry and sometimes the patients

in these rooms are monitored. The only other difference is that there

are no ceiling hangers for IV bottles and IV poles must be used.

The E2A and IIC share the same nursing staff. However, the staff

rotates assignments between the two areas. There is usually one

registered nurse or one nursing assistant assigned to every six patients

in the E2A rooms. E2A and IIC share the same central desk, supply,

linen, and kitchen facilities.

Usually, patients in E2A-IIC are either pre- or postoperative

cardiac surgery patients. However, other types of surgical and medical

patients with cardiovascular problems can be admitted. Patients may be

transferred between the IIC-E2A areas as the needs of the individual

patients change. The postoperative cardiac surgery patients receive

instruction from the nursing staff on medication, activity, and cardio
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vascular function prior to being discharged. Families are invited and

encouraged to attend the prescheduled classes, which use audiovisual

aids. In addition, patients and their families receive instruction in

diet from a staff dietician.

Sample

The sample for the study consisted of the 58 consecutive patients

who underwent aortocoronary artery bypass graft (CABG) surgery on the

faculty service at Stanford University Hospital during the period April

20, 1981 through June 16, 1981. The specific criteria for inclusion in

the study were the following:

1. Scheduled for CABG surgery at Stanford University Hospital

2. Admitted by one of the following six surgeons on the faculty

of the Department of Cardiovascular Surgery, Stanford

University:

Norman E. Shumway, M.D., Ph.D.

Edward B. Stinson, M.D.

D. Craig Miller, M.D.

Philip E. Oyer, M.D., Ph.D.

Bruce A. Reitz, M.D.

Stuart W. Jamieson, M.D.

3. Age 21 or older at the time of CABG surgery (in order to

insure the legality of the consent form)

4. Able to speak and read English (in order to understand the

language used by the investigator and each of the instruments

used in the study)
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5. No previous history of cardiac surgery. The limitation on

previous cardiac surgery experience served to eliminate the

presence of a life experience which would act as a

conditioning influence on the subject's perceptions and

expectations following CABG surgery (Lazarus, 1978; Selye,

1976a).

Access to Subjects and Subject Protection

The proposal for the study was developed during the months of

September and October 1980. Permission to use the two standardized

instruments in the study were granted by their respective authors, Ray

Rosenman, M.D. and Beverly Wolicer, Ph.D.

Copies of the proposal and letters of introduction requesting

permission to conduct the study with postoperative CABG patients were

presented to Dr. Shumway and his associates and Mr. Walker of Stanford

University Hospital. Permission to conduct the study was obtained

within a week from these individuals (see Appendix B). In order to

facilitate the data collection phase of the study, approval also was

obtained from the nurse administrators and managers whose areas of the

hospital were directly involved in the study and from the nurse

scientist in charge of nursing research.

The proposal was submitted to the Committee on Human Research of

the University of California, San Francisco on November 24, 1980 and to

the Medical Committee for the Protection of Human Subjects in Research,

Stanford University on December 1, 1980. The Stanford Committee

approved the proposal without reservation. The Committee on Human
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Research, University of California, San Francisco requested that a minor

revision be made in the consent form. The revision was made and

submitted. Approval was obtained early in 1981 (see Appendix C). A

copy of the consent form is provided in Appendix D.

The investigator obtained the names of preoperative CABG patients

from a weekly cardiac surgery schedule compiled by the Department of

Cardiovascular Surgery. The schedule also contained the following

information for each patient: date of admission, type of health

insurance, and the initials of the surgeon, if a particular surgeon was

scheduled to perform the surgery. Daily, during the data collection

period, the investigator verified the operating room schedule in the

morning and in the afternoon to determine that all eligible patients

were identified.

After it was determined from the operating room schedule which

patients were scheduled for CABG surgery the next day, patients meeting

the study criteria were visited by the investigator, who was dressed in

a nursing uniform. The investigator introduced herself to patients and

hospital staff as a registered nurse and doctoral candidate conducting a

study to determine factors associated with psychosocial stress in

postoperative aortocoronary artery bypass graft patients. Prior to

approaching potential subjects, the investigator asked the nurse

assigned to the patient if it were possible to speak with the patient at

that time. In addition, the interviewer asked the nurse if the patient

could speak and read English. Next, the investigator checked the

patient's chart to determine whether the surgical consent form confirmed

the fact that the patient was scheduled to undergo CABG surgery and

whether the patient met the criteria for age and doctor. In three



– 171 –

instances patients had undergone previous CABG surgery and were

therefore not approached to be in the present study. With the exception

of three CABG patients whose surgery was scheduled on an emergency

basis, all of the potential CABG subjects were asked to participate the

afternoon or evening before their scheduled surgery.

The purpose and methods involved in the study were carefully

explained and the consent form was read aloud. Any questions raised by

the patient were answered. All patients approached agreed to

participate in the study and were not visited again until the morning of

the second day following their surgery.

Instruments

Hospital Stress Rating Scale (HSRS)

The Hospital Stress Rating Scale was developed by Volicer and

Bohannon (1975) as an instrument to measure the magnitude of psycho

social stress experienced by hospitalized patients. The instrument

consists of 49 3"x5" index cards, each containing one stressful hospital

event. The scale can be admininistered to any patient willing to , and

capable of, completing the task. Patients who are not physically

capable of manipulating the cards can direct the interviewer as to how

the cards should be sorted. The researcher can read the cards to

patients who do not feel well enough to read them for themselves. The

objective of the procedure is to have each patient sort the cards into

two piles as to whether or not the events have been experienced since

hospitalization.
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Rank order and mean rank scores have been assigned to each of the

49 events based on a study of 261 medical-surgical patients (Volicer &

Bohannon, 1975). The stress score for each patient is calculated as the

sum of the mean ranks for the events experienced. Reliability of rank

scores for different subgroups of patients in a study by Wolicer and

Bohannon (1975) ranged from .90 to .96 for all items on the scale.

Test-retest reliability was estimated at .88 for a sample of 47 medical

and surgical patients interviewed two days apart (Volicer & Bohannon,

1975). A validity study using a panel of 30 graduate nurses as judges

and an item x total correlation analysis of the factors provided

evidence of uniqueness among the factors as well as validity of the

stress scale (Volicer, Isenberg, & Burns, 1977). A copy of the HSRS is

provided in Appendix E.

Type A Structured Interview

The Type A Structured Interview was developed over a period of

several years by Friedman and Rosenman (1959). It was primarily based

on their consistent observations of middle-aged Caucasian males with

coronary artery disease. The Type A construct is described as a

behavior pattern because it has overt syndromes and therefore is best

assessed by observing the presence or absence of its characteristics.

The Type A Structured Interview consists of 25 open-ended

questions. Research studies using the Type A Structured Interview have

found Type A to be independently associated with the prevalence and

incidence of coronary heart disease in nonhospitalized patients (Brand,

Rosenman, Sholtz, & Friedman, 1976; Rosenman, Brand, Jenkins, Friedman,
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Straus, & Wurm, 1975; Rosenman, Brand, Sholtz, & Friedman, 1976) as

well as with the severity of coronary atherosclerosis in hospitalized

patients (Friedman, Rosenman, Straus, Wurm, & Kositchek, 1968;

Zyzanski, Jenkins, Ryan, Flessas, & Everest, 1976). Interrater

reliability agreement of behavior classification usually ranges between

75-95 percent (Jenkins, Rosenman, & Friedman, 1968; Caffrey, 1968).

Test-retest scores with the Type A Structured Interview of over 1000

subjects in the Western Collaborative Group Study (WCGS) showed 80.0

percent agreement in the dichotomous A-B classification over periods

that ranged from 12 to 20 months (correlation coefficient = 0.82)

(Jenkins et al., 1968).

A number of psychological tests, for example the MMPI, Rotter's I-E

Scale, and the Gough Adjective Checklist, have been administered to

various samples to determine whether the Type A pattern is related to

standard measures of personality. Results showed that the Type A

pattern reflects characteristics independent of those assessed by

traditional measures of personality, supporting the validity of the

Type A behavior pattern (Dembrowski, 1978). A copy of the Type A

Structured Interview is provided in Appendix E.

Data Collection Procedures

The data were collected over a period of 66 days (nine weeks) from

April 18, 1981 to June 22, 1981 in the following sequence.
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First Postoperative Interview

The first postoperative interview was conducted on the morning of

the second day following surgery while the subject was in either the

cardiovascular intensive care unit (NICU) or the surgical intensive care

unit (SICU)." Upon entering the subject's room, the investigator

briefly described the purpose of the interview to the staff nurse and

asked for permission to speak with the patient. The patient then was

asked to describe the hospital event or situation which had been the

most stressful for him or her since being in that ICU. Each subject was

read the following definition of stressful, developed by Lazarus and

Cohen (1977b):

A situation which was difficult or troubling to you, either
because it made you feel bad or because it took effort to deal
with it. It could be a situation that is going on right now
or one that has already happened [here in this ICU]. (p. 1)

The first response given by the subject was written by the

investigator on a 5"x8" card which contained the subject's code number

and the date of the interview. This index card was then placed in a

file folder marked with the subject's code number. All data collected

on each subject, including the consent form, were placed in these

folders. The folders were kept in a fire-proof metal box in a large

locker in the cardiovascular intensive care unit (NICU). The first

postoperative interview required approximately five minutes to complete.

'several reports had indicated that postoperative cardiac surgery
patients were willing and able to be interviewed on the second post
operative day (Egerton & Kay, 1964; Kornfeld, 1972; Lazarus & Hagens,
1968). Clinical observations of the investigator confirmed these
reports.
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Second Postoperative Interview

The second postoperative interview was conducted by the investi

gator on the morning of the patient's sixth postoperative day.” This

interview took place after the patient had been transferred from ICU.

The best time to conduct interviews with postoperative cardiac surgery

patients at Stanford University Hospital was between 7:45 am - 8:45 am

and 9:30 am - 11:00 am. Patients were rested from the night's sleep,

refreshed after bathing and eating, and not involved in care activities

or visiting hours.

Prior to conducting the second interview, the investigator

explained the purpose of the interview to the nurse assigned to the CABG

subject and requested permission to speak with the patient. The

interview consisted of the following three parts:

Part I. Subjects were asked to describe the hospital event or

situation which had been the most stressful for them since being

transferred to E2A or IIC. Each patient was again read the definition

of stressful, developed by Lazarus and Cohen (1977b). The first

response given by the subject was recorded by the investigator on a

5"x8" index card which contained the subject's code number and the date

of the second postoperative interview.

Part II. Immediately after the above responses, subjects were

given the Hospital Stress Rating Scale (Volicer & Bohannon, 1975) for

*clinical observations made by the investigator had indicated that
the sixth postoperative day was the best day to interview cardiac
surgery patients because on the sixth day the patients were ambulatory,
feeling better, willing, and able to be interviewed. This clinical
observation was supported by a finding reported by Kornfeld and
associates (1965) that recovery from postoperative delirium most often
occurred in cardiac patients on the fifth day following surgery.
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which each of the 49 items on the instrument had been individually typed

on 3"x5" cards (see Appendix E). Prior to starting, each subject was

asked whether he or she had experienced the item since being hospital

ized for CABG surgery. The cards were then sorted into two piles

depending on the response of the subject. Upon completion of the

questionnaire, a rubber band was placed around the cards containing the

items which the subject had experienced.

After the third part of the interview was completed, the

investigator recorded the items on a data collection form. This form

divided the 49 items into the nine factors identified by Volicer and

associates. (A copy of the data collection form is provided in Appendix

F.) A pocket calculator was used to calculate the psychosocial stress

score for each factor and the total score for each patient. These

scores were recorded on the subject's data sheet. The cards were then

combined and were shuffled three times before being administered to

another subject.

Part III. The Type A Structured Interview (Rosenman, 1978b) was

conducted with each subject (see Appendix E). The interview was tape

recorded so that interrater reliability could be determined at a later

time. The tapes were rated by the investigator and by Lewis Graham,

Ph.D., a member of the Stanford Heart Disease Prevention Program

professional staff.”

*Both the investigator and Dr. Graham had received training in
the Type A Structured Interview techniques from Dr. Ray Rosenman,
co-originator of the interview. The investigator had received a .94
interrater reliability score with Dr. Rosenman on the rating of 50
Type A Structured Interviews following a three-day workshop conducted
by Dr. Rosenman and associates at the Stanford Research Institute,
Palo Alto, California. In addition, the investigator served as the
primary rater of 90 taped interviews for the Stanford Heart Disease
Prevention Program during the months January–April 1981.



- 177 –

Summary of second postoperative interview. All three parts of the

second postoperative interview were conducted in the subject's room in

order to ensure comfort and safety. None of the interviews were

conducted if the subject did not feel well or had visitors. Subjects

were not disturbed if resting or sleeping. The second postoperative

interview required approximately 35 minutes to complete: 5 minutes for

Part I, 15 minutes for Part II, and 15 minutes for Part III. The taped

interviews were kept with the data in the subjects' folders in the

investigator's locker.

After completion of the second postoperative interview and

calculation of the magnitude of psychosocial stress on the Hospital

Stress Rating Scale, the investigator collected the final section of the

data from the subject's chart, namely information describing demographic

characteristics, coronary artery disease risk factors, and cardiac

disease history. In addition, information was obtained concerning the

CABG surgery, for example location and number of bypass grafts, length

of time on cardiopulmonary bypass, and the lowest temperature measured

in the subjects during the surgery. The measurement criteria used to

record these data are presented in Appendix G.

Difficulties Encountered

The investigator encountered several problems during the nine weeks

required to complete the data collection for this study. These problems

presented difficult challenges to overcome in order to preserve the

integrity of the protocol.

Cancellation of surgery. The cancellation of study subjects'

surgery as originally scheduled was the most serious problem encountered
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by the investigator. Of the 58 subjects included in the study, 41.4

percent (n=24) had their surgeries cancelled. One of these subjects had

surgery cancelled twice and another was cancelled three times.

Eighteen, or 75.0 percent, of those cancelled learned of the

cancellation on the afternoon or evening prior to the day of surgery

(after consenting to be in the study). In each case, a cardiac surgery

resident informed the patient of the reason for the cancellation

(usually the lack of ICU beds). Occasionally the reason for the

cancellation was the lack of ICU nurses. This explanation appeared to

upset patients more than any other.

Six patients, or 25.0 percent, of those cancelled from the

operating room schedule were informed of the cancellation by a resident

on the day of the CABG surgery, usually around noon time, a few hours

before the surgery was to have been performed. In most cases this late

cancellation occurred because of an emergency case which had to be

scheduled immediately, or a postoperative case which had to be taken

back to the operating room because of bleeding or some other acute

situation. Although disappointed, the CABG subjects were more tolerant

of surgery cancellation caused by emergency situations.

Due to the numerous changes in the operating room schedule, the

investigator found it necessary to be present in the hospital setting

every day during the nine-week data collection period in order to secure

a consecutive sample of patients. It will be recalled that all

preoperative patients approached to be in the study agreed to

participate. The daily monitoring of study subjects, including those

cancelled, was a major logistical problem.
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Timing of the interviews. A second problem encountered was

related to the timing of the preoperative meeting and the two post

operative interviews. Before and after surgery, CABG patients are

involved in a variety of diagnostic and treatment activities and with a

number of clinicians in attendance. On a daily basis the investigator

checked the surgery schedule, checked for patient location and transfer,

and found it necessary to carry interviewing and coding materials at all

times. It often took hours of observing and waiting for CABG patients

to complete care activities to conduct interviews at the best possible

times.

Besides care activities, patient fatigue, physician rounds,

visitors, and discharge planning brought interruptions which interfered

with the timing of the interviews. Another situation which interfered

with the interviews was a complete renovation of the E2A - IIC nurses'

station, which occurred during weeks 4 and 5 of the data collection, May

11, 1981 through May 22, 1981. The noise was so loud that it made it

impossible to conduct interviews with the CABG subjects in the IIC rooms

directly across from the nurses' station. Interviews with these

subjects had to be conducted at a time which coincided with the

workmen's breaks and meal times.

Unexpected discharge. Another problem encountered by the

investigator was the unpredictable and sudden nature of the hospital

discharges of some subjects. In a few cases the resident would write

the anticipated day of discharge in the progress notes. More frequently

there was no advance notice.

Medical insurance requirements influenced the discharge of numerous

subjects. Kaiser health insurance was the coverage plan for 43.1 per



- 180 -

cent (n=25) of the subjects. Kaiser patients come to Stanford Univer

sity Hospital for cardiac surgery primarily because Kaiser hospitals in

northern California do not have facilities to perform heart surgery. As

soon after surgery as possible, Kaiser-insured CABG patients are

transferred to a Kaiser hospital nearest their home.

Seven CABG subjects were discharged from Stanford University

Hospital and transported via ambulance to a Kaiser hospital on the

fourth postoperative day, and seven subjects went on the fifth post

operative day. The investigator had not anticipated this problem.

Severe lack of available beds in the NICU and SICU during the data

collection period made it even more necessary to transfer patients back

to the Kaiser hospitals as soon as possible. Due to the fact that the

CABG subjects wanted to participate in the study and were able to be

interviewed, the investigator decided to conduct the second post

operative interview with these individuals. The information gained from

these interviews did not appear to be different from that obtained from

the other CABG subjects who underwent the second postoperative interview

on the sixth postoperative day.

Postoperative complications. Several subjects developed post

operative complications and could not be interviewed on the second or

the sixth postoperative days. However, the investigator was able to

conduct an interview with these subjects in the intensive care unit and,

later, after transfer to the E2A - IIC. The implications of later

interviews as a result of complications are discussed in the findings.

Emergency surgery. During the course of the data collection,

three patients underwent emergency CABG surgery. The investigator thus

was unable to meet these patients preoperatively to obtain their consent
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to be in the study. They were approached postoperatively on the second

day. In each case, these patients were sitting up in a chair when the

investigator introduced herself, explained the purpose of the study, and

obtained the subject's permission to be included in the study. The

investigator then conducted the first postoperative interview with each

patient and conducted the second interview on the sixth postoperative

day.

Foreign-born subjects. Another problem encountered by the

investigator involved foreign-born patients. Two of the CABG subjects

came to Stanford University Hospital from the Middle East to have their

surgery. Each of these patients was able to speak and read English.

However, each of these patients was unable to complete the Hospital

Stress Rating Scale and the Type A Structured Interview. These patients

had difficulty understanding the phrases and expressions used in these

instruments and appeared to become nervous and uncomfortable when they

did not understand the questions. Therefore the investigator

discontinued the interviews and excluded their interview data from the

analyses.

Inability to tape-record Type A interviews. A final problem

encountered by the investigator was the inability to tape-record seven

Type A Structured Interviews. Just before the interview, two subjects

requested that the interview not be taped. A third subject developed

delirium tremens postoperatively and was extremely paranoid. Therefore

the investigator thought it best not to tape-record the interview with

this patient. In addition, due to unexpected early discharge (n=1),

foreign-language problems (n=2), and a postoperative death (n=1), four

subjects could not be interviewed with the Type A Structured Interview.
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Therefore these seven subjects were excluded from the hypothesis section

of the analyses.

Data Analysis

Descriptive and inferential statistical procedures were selected to

analyze the data. Computation was performed using the IBM computer at

the Computer Center, University of California, San Francisco. The data

were coded, keypunched onto cards, and entered into the computer. There

were 58 observations and 252 variables. The computer program employed

to organize the data and perform the statistical procedures was the

Statistical Analysis System, which is referred to as SAS (Helwig, 1979).

An on-line typewriter terminal and the Conversational Monitor System

(CMS) was used to input and run desired programs.

Demographic characteristics and cardiac-related factors were

analyzed using frequency distribution, measures of central tendency, and

standard deviation. In order to test the null hypothesis that there

would be no difference in the magnitude of psychosocial stress of those

postoperative CABG subjects with one coronary artery disease risk factor

as compared to those with more than one, a Kruskall-Wallis test was

performed. This nonparametric test was selected rather than a

parametric test, such as ANOVA, due to the lack of independence between

the sample subgroups and large variance in the mean scores between

groups.

In order to test hypothesis two, the prediction that there would be

no difference in the demographic characteristics, coronary artery

disease risk factors, or magnitude of psychosocial stress of those CABG
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subjects with a cardiac disease history of angina pectoris in comparison

to those with angina pectoris and myocardial infarction, independent

two-way t-tests and Wilcoxon tests were used. The independent t-test

determines the level of significance of the difference between the mean

scores of two groups. The t-test is used with interval or ratio level

data (Brown & Hollander, 1977; Zar, 1974). Since the hypothesis was

nondirectional, a two-way t-test was used. The Wilcoxon test is a

nonparametric test. It is analogous to the parametric t-test. It is

used when the two groups being examined contain a small number of

subjects and in the analysis of nominal and ordinal level data

(Marascuilo & McSweeney, 1977).

In order to test hypothesis three, the prediction that there would

be no difference in the demographic characterisitcs, coronary artery

disease risk factors, cardiac disease history, and magnitude of

psychosocial stress of those CABG subjects with a history of cigarette

smoking in comparison to those who had never smoked, the following tests

were performed: independent two-way t-tests, Wilcoxon, and Kruskall

Wallis tests. The smoking variable was divided into three subgroups,

namely never smoked, former smoker, and current smoker. The t-test or

the Wilcoxon test were used when the difference between two groups were

being tested. When all three subgroups were being examined, the

Kruskall-Wallis test was used.

The Kruskall-Wallis test is a nonparametric test. It is analogous

to the parametric ANOVA. The Kruskall-Wallis test is used to determine

the level of significance of the difference between more than two groups

when the data are nominal or ordinal in nature or when there are a small

number of subjects (Marascuilo & McSweeney, 1977).
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Hypothesis four concerned the hospital stressors perceived by the

postoperative CABG subjects. The stressors were analyzed using

descriptive methods in relation to the following: 1) clinical manifes

tation of coronary artery disease, 2) smoking history, and 3) location

within the hospital, namely the intensive care unit or the cardio

vascular surgical unit.

Type A Structured Interview Interrater Reliability Procedure

The investigator obtained taped interviews with 51 of the CABG

subjects, of which a random sample of 16 tapes were selected for

interrater reliability. The interrater reliability coefficient between

the investigator and another researcher trained in the Type A Structured

Interview method was .88. Both raters used the global method of

rating, which classifies the tapes as one of the following: A1, A1 * 2 ” X,

B3, Or B4. There was disagreement on two taped interviews.

Another independent rating was obtained on these two tapes and on a

random sample of three of the other 16 tapes which had been rated by the

investigator and by the first independent rater. Perfect interrater

reliability was observed between the investigator's ratings on these

tapes and those of the third judge." Therefore the ratings of the

investigator were accepted for all 51 tapes.

“Mrs. Jean Eagleston, M.A., Ph.D. candidate, Stanford University
and co-instructor of the Type A Structured Interview Workshop at the
Stanford Research Institute, was the second independent rater.
Mrs. Eagleston rated a total of five taped interviews.
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Limitations

A number of limitations existed in the study. The study focused on

a specific setting and contained a homogeneous, modest-sized sample.

Therefore the generalizability of the findings may be limited. Never

theless, results may be applicable to other similar populations which

meet the selection criteria.

Privacy was not completely assured and distractions occurred during

many of the interviews. Hospital personnel, visitors, and other

patients often entered the subject's room during interviews. This

created an environment which was not ideal, but realistic. Furthermore,

it was the safest and most comfortable location for the subjects during

the interviews. Nevertheless, it is unknown what effects, if any, the

lack of privacy and the general distraction may have had on subjects'

responses.

There were unplanned variations in the timing of the interviews due

to several intervening factors. Many of the subjects with Kaiser health

insurance were interviewed before the sixth postoperative day due to

early postoperative discharge. Several subjects developed postoperative

complications and were interviewed after the sixth postoperative day.

It is unknown what effect these factors had on the nature of the

responses of the individuals.

Summary of the Chapter

Chapter IV presented the design and methodology of the study. The

chapter began with a description of the ex post facto design, indepen
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dent and dependent variables, and rationale for selection of the

study design. The setting of the study was described. The nature of

the sample and the criteria for selection of subjects were specified.

Methods used to access patients and assure human subject consent and

protection were described. The validity and reliability of the

instruments used in the study were discussed. Procedures used in the

data collection and analyses were presented, and the limitations of the

study were set forth in the conclusion of the chapter.
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CHAPTER V

FINDINGS AND DISCUSSION

In order to accomplish the purposes and test the hypotheses of the

study, the findings are discussed in Chapter W in two major parts. Part

I consists of the findings related to the purposes of the study and

consists of the following three sections: 1) descriptive and cardiac

related characteristics, 2) hospital stressors, and 3) magnitude of

psychosocial stress and hospital stressors as determined by the Hospital

Stress Rating Scale (Volicer & Bohannon, 1975). Part II consists of the

findings in relation to the hypotheses of the study and consists of the

following four sections: 1) Hypothesis 1: Relationship of the number

of coronary disease risk factors to the magnitude of psychosocial

stress, 2) Hypothesis 2: Relationship of cardiac disease history to

demographic and cardiac-related characteristics, hospital stressors, and

magnitude of psychosocial stress, 3) Hypothesis 3: Relationship of

cigarette smoking to demographic and cardiac-related characteristics,

hospital stressors, and magnitude of psychosocial stress, and

4) Hypothesis 4: Comparison of hospital stressors in ICU with those in

the cardiovascular surgical unit.
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PART I

FINDINGS RELATED TO THE PURPOSES OF THE STUDY

SECTION 1: DESCRIPTIVE AND CARDIAC-RELATED CHARACTERISTICS

The demographic characteristics, coronary artery disease risk factors,

and cardiac disease history of the subjects are presented in the

following section. The findings are discussed in light of the review of

literature and related research.

Demographic Characteristics

The sample consisted of 58 adult subjects who underwent adrto

coronary artery bypass graft (CABG) surgery during the period between

April 10, 1981 and June 16, 1981. All surgeries were performed at

Stanford University Hospital by Norman E. Shumway, M.D. and associates.

The demographic characteristics of the subjects, presented in the

following section, include: sex and sex ratio, age, ethnicity and race,

religious affiliation, marital status and children, educational

background, employment history, and location of home.

Sex and sex ratio. The sample of 58 CABG subjects consisted of

86.2 percent (n=50) males and 13.8 percent (n=8) females. Therefore,

there was a 6. 3:1 male to female sex ratio. This ratio closely

approximates the 6.9:1 male to female sex ratio of the 846 consecutive

CABG subjects studied by Mathur and associates (1980). It is slightly

higher than the 5.2:1 sex ratio reported by Cannom and associates

(1974), which was a study of the first 400 consecutive subjects who

underwent CABG surgery at Stanford University Hospital. The discrepancy
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in sex ratios between the subjects in the present study and other CABG

studies may be due to several factors. First, variation in sample

sizes; second, an increasing trend in the use of CABG surgery among

women with coronary artery disease; and third, the tendency to perform

other types of cardiac surgical procedures in combination with CABG

surgery. For example, in the study conducted at Stanford University

Hospital by Cannom and associates (1974), 50 of the 400 subjects had an

aneurysmectomy or valve replacement in addition to CABG surgery. Since

a proportionate number of men and women require valve replacement, this

factor may influence the sex ratio of the sample.

Age. The age of the 58 CABG subjects, presented in Table 3,

ranged from 29 to 78 years. The mean age of the subjects was 59.2

years, and the standard deviation was 8.5 years. The age range of the

subjects approximates that of the CABG subjects in two previous studies,

which were 26-79 years and 37-76 years (Cannom et al., 1974; Wiles et

al., 1977). However, the mean age of the sample subjects was greater

than the mean age of subjects in three major studies of CABG, in which

the mean ages of the subjects were 52, 53, and 55 years (Cannom et al.,

1974; Mathur et al., 1980; Wiles et al., 1977). These variations may

be attributable to differences in the size and composition of the

samples in the studies.

The ages of the 50 male subjects ranged from 44 to 78. The mean

age was 59.4, and the standard deviation was 7.8. The distribution of

male ages was bimodal at 55 and 61 years.

Among the eight female subjects, the ages ranged from 29 to 73

years. The mean age was 57.6, and the standard deviation was 12.8 The

female distribution was bimodal at 59 and 61 years. When grouped by



- 190 –

TABLE 3

Age of CABG Subjects
(n=58)

Total Group (n=58) Females (n=8) Males (n=50)
f % f % f %

Age
< 35 1 (1.7) 1 (12.5) 0 (0.0)

36 - 45 2 (3.5) 0 (0.0) 2 (4.0)

46 – 55 17 (29.3) 1 (12.5) 16 (32.0)

56 – 65 27 (46.5) 5 (62.5) 22 (44.0)

X 65 11 (19.0) 1 (12.5) 10 (20.0)

Mean 59.2 57.6 59.4

Median 60.5 60.0 60.5

Mode 61.0 59, 61 55, 61

SD 8.5 12.8 7.8

Range 29 – 78 29 – 73 44 - 78

age, as presented in Figure 3, the largest percentage of both the male

and female CABG subjects was in the 56-65 age range. However, a much

greater percentage of the female subjects, 62.5 percent (n=5), was in

this age range in comparison to 44.0 percent (n=22) of the male

subjects. This finding indicates that the women CABG subjects were

closer in age and tend to be older than the male CABG subjects. These

findings were expected in light of numerous reports that coronary artery

disease is prevalent among men, but extremely rare in women, who are

less than 55 years of age (Gordon, 1978; Oliver, 1978).
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Another finding of the study illustrates the effect of age and

sex-related influences in the prevalence of coronary artery disease and

the application of CABG surgery. Among the eight female subjects, 87.5

percent (n=7) were age 54 or older and menopausal. Four of the subjects

had experienced surgically-induced menopause, having undergone

hysterectomy at ages ranging from 36-45 years. In three subjects

menopause had occurred naturally during the early to mid-50 age range.

The one female CABG subject under age 54 was a 29-year-old. This

subject had six major coronary artery disease risk factors, namely

family history of coronary artery disease, hyperlipidemia, cigarette

smoking, hypertension, obesity, and Type A, behavior pattern. In1

addition, there was a cardiac history of two previous myocardial

infarctions.

These findings support other reports that coronary artery disease

is rarely manifested before the age of menopause, which is generally

accepted to be age 50. Furthermore, when coronary artery disease occurs

in young women, it is almost always seen in association with the three

major coronary artery disease risk factors, namely hyperlipidemia,

cigarette smoking, and hypertension (DiGirolamo & Schlant, 1978;

Gordon, 1978; Oliver, 1978; Wilhelmsen, 1978).

Ethnicity and race. The majority of the CABG subjects, 84.4

percent (n=49), were Caucasian. The ethnic background of CABG patients

has not been reported in previous studies. Thus there is a lack of

comparative information. However, it was expected that a large

percentage of the CABG subjects would be Caucasian due to reports that

coronary artery disease is most prevalent among Caucasians (Dawber,

1980; Gordon, 1978; Stamler, 1978).
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Two of the CABG subjects were Black males. This was an expected

finding in light of reports that coronary artery disease is a common

health problem among people of the Black race residing in the United

States (Keys, 1980; Stamler, 1978). However, it was surprising that

neither of the Black subjects were hypertensive, in light of reports of

a high correlation between hypertension and coronary artery disease

among Blacks (American Heart Association, 1980; Stamler, 1978). The

remaining seven CABG subjects were distributed among four diverse

cultures, namely American-Indian; Asian, specifically Indonesian and

Philippine-American; Middle Eastern; and Spanish-American. These

ethnic groups were expected due to the West Coast location of Stanford

University Hospital and its international reputation as a major referral

center for patients requiring cardiac surgery.

Religious affiliation. There were eleven different religious

affiliations reported by the 58 CABG subjects. The most frequent

religions were the following: Protestant (n=22) (which included

Lutheran (n=4), Baptist (n=3], Episcopalian [n=2], Methodist (n=1], and

Presbyterian [n=1]), Roman Catholic (n=14), and Jewish (n=6). This

finding was expected since these religions are among the most common in

the United States (Delury, 1980). Other religions represented in the

sample were Latter Day Saints (n=2), Jehovah Witness (n=1), and Moslem

(n=1). A large group of CABG subjects, 22.4 percent (n=12), indicated

that they had no religious affiliation.

Religious beliefs had an observable influence on the responses of

several subjects during hospitalization for CABG surgery. For example,

the Jehovah Witness subject discussed being referred to Stanford because

of refusing to accept blood during CABG surgery. In addition, this
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subject and several others verbalized their thoughts that religious

beliefs were the strength which would assist them to recover from

surgery. These findings suggest that religion was used as a coping

strategy by several subjects.

Marital status and children. The majority of the CABG subjects,

86.2 percent (n=50) were married. Among the remaining eight subjects,

marital status was as follows: divorced (n=4), single, never married

(n=2), separated (n=1), and widowed (n=1). Marital status influenced

the concerns of the CABG subjects.

Among the eight women in the sample, 25.0 percent (n=2) were not

married. One woman was a widow and the other a divorcee. Neither of

these women had children, and both lived alone. These women verbalized

concern about not wanting to be a burden on their families during the

posthospitalization recovery period. One woman planned to stay with a

married sister who had small children and the other with elderly

cousins.

In contrast, among the 50 male subjects, 12.0 percent (n=6) were

not married. However, four of these subjects had been previously

married and had children over the age of 21. Three of these CABG

subjects were living with family members prior to their CABG surgery.

All four of the subjects openly discussed well-established plans to stay

with family members following discharge from the hospital. Their

comments conveyed a strong sense of pride in belonging to a family unit.

In addition, the two male subjects who had never been married appeared

confident while discussing plans. Both intended to have family or

friends stay with them in their homes during the immediate post

hospital phase of recovery. This finding suggests that unmarried women
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experience different concerns than men during the hospitalization and

posthospitalization phases of recovery from CABG surgery.

Among the 58 CABG subjects, 91.4 percent (n=53) indicated that they

had children. The modal number of children per subject was 2. There

was a total of 149 children among the subjects, and the range was

between 0 and 8 children.

Among the children, 88.6 percent (n=132) were 21 years of age or

older. The ages of the 17 children who were under age 21 ranged from

2 to 19 years. The three subjects with children under age 10 were

males, and each was married at the time of surgery. All expressed their

belief that the decision to have CABG was motivated primarily by the

desire to see their children grow up. Two of the subjects were in their

40s, and each had children under the age of 10. The other subject was

55 years old and had eight children, ranging in age from 4 to 18 years.

Nothing has been written describing the spouses and children of

CABG subjects. Therefore there is a lack of knowledge describing the

influence which these factors have on the responses of patients before,

during, and after CABG surgery. In addition, little is known about the

impact which CABG surgery has on family function.

Educational background. The educational preparation of the CABG

subjects is presented in Figure 4. The mean number of years of

education possessed by the 58 CABG subjects was 13.3 years. The

standard deviation was 3.3 years, and the range was 8 to 23 years. The

majority of the subjects, 87.9 percent (n=51), had completed 12 years of

schooling and had graduated from high school. In addition, 36.2 percent

(n=21) of the subjects had earned college degrees. Three subjects had

earned doctorates. These findings lend support to reports that the
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prevalence of coronary artery disease is inversely related to educa

tional level (Dawber, 1980; Dawber et al., 1959; Jenkins, 1976a;

Rosenman et al., 1975).

Employment history. At the time of CABG surgery the majority of

the subjects, 46.6 percent (n=27), reported that they were actively

employed, whereas 39.6 percent (n=23) reported being retired. In

addition, 5.2 percent (n=3) were disabled and 8.6 percent (n=5) were

unemployed. This information is presented in Figure 5. Due to the

physically disabling nature of the severe coronary artery disease

possessed by these subjects, it was surprising that so many were

actively employed.

Among the 58 CABG subjects, the most common occupation dealt with

management. Thirteen CABG subjects, 22.4 percent of the sample, held

top level management positions, such as president, chairman, director,

or owner of companies and organizations. In addition, 29.3 percent

(n=19) were in middle management positions such as supervisor, foreman,

or manager. Therefore 51.7 percent (n=30) of the subjects were

currently, or had been, employed in management positions. This finding

is consistent with a report that the prevalence of coronary artery

disease is greater among individuals in occupations having the highest

level of occupational responsibility (Rosenman et al., 1975).

Two of the male subjects were physicians. One of the physicians

was also a lawyer. One of the eight female CABG subjects was a

registered nurse. Nine CABG subjects, or 15.5 percent of the sample,

were tradesmen whose occupations included the following: artist,

barber, butcher, electrician, and truck driver.
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The two CABG subjects who were artists were women. Eight CABG

subjects, or 13.8 percent of the sample, were engaged in secretarial

clerk occupations, and five of these subjects were women. Therefore, of

the eight women CABG subjects in the study, all had been employed at one

time in their life. Furthermore, all of the women CABG subjects had

been employed in traditional roles.

The remaining eight CABG subjects were engaged in highly diverse

occupations. Their jobs included the following: architecture,

education, sales, farming-ranching, and maintenance work. This finding

supports a report describing work-related aspects of coronary artery

disease. According to Pell and D'Alonzo (1963), the incidence of

coronary artery disease is high among clerical workers.

The investigator was impressed by the finding that during the

Type A Structured Interview most of the Type A1 individuals (n=33) in

the study indicated that their jobs carried heavy responsibility. This

opinion was particularly emphasized by those CABG subjects employed in

sales, farming-ranching, and maintenance work. This finding suggests

that it may be the individual's perception of a particular job, and not

that ascribed by society, that influences the impact which job

responsibility may have on health status and predisposition toward

illness such as coronary artery disease.

Another employment-related finding was the tendency of ten male

CABG subjects to cry while discussing the negative influences which they

believed their job had on their health. Five of these subjects were

retired, four were actively employed, and one was unemployed at the time

of CABG surgery. These subjects commented that prior to becoming ill

their job had been the major part of their life. They verbalized regret
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at not having spent more time with their families. In addition, they

regretted the hardships which their illness had inflicted on their

families. The overall attitude of the subjects toward work can be

summarized in the following comment made by one of them:

If I had my life to live over again I wouldn't let things at
work bother me, like other people who didn't do their share,
and I wouldn't try to get too much done in one day. I'd just
work my eight hours and go home and relax.

Location of home. The majority of the subjects, 63.8 percent

(n=37), were from suburban areas, whereas 31.0 percent (n=18) were from

urban areas, and 5.2 percent (n=3) were from rural locations. Since

Stanford University Hospital is a major referral center for cardiac

surgery, a large percentage of CABG subjects, 44.9 percent (n=26)

traveled distances in excess of 100 miles to arrive at Stanford. The

distance factor appeared to influence the responses of the subjects

during recovery from CABG surgery.

Eleven subjects, or 19.0 percent of the sample, lived within 25

miles of the hospital, whereas 36.2 percent (n=21) lived between 26 and

100 miles and 36.2 percent (n=21) of the subjects lived between 101 and

500 miles from the location of the hospital. Three subjects lived in

states other than California, namely Idaho, Utah, and Washington. Two

subjects came from the Middle Eastern countries of Saudi Arabia and

Lebanon.

The investigator observed several differences in the concerns

expressed by CABG subjects in regard to returning home after discharge.

These observations suggest that discharge from the hospital is an

exciting and sometimes frightening experience for CABG subjects. In

addition, certain subjects appeared to be better prepared for discharge

than others.
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There were four groups of CABG subjects who appeared excited but

confident about their trip home. These subjects were classified as

follows: subjects with Kaiser health insurance who were transferred

several days following surgery via an ambulance to the Kaiser hospital

nearest their homes (n=25), subjects who lived within 25 miles of the

hospital (n=11), subjects from out of state (n=3), and subjects living

in foreign countries (n=2).

The remaining 17 subjects, who lived 26 to 500 miles from the

hospital, appeared the most anxious and worried about traveling home.

Only two subjects had made plans to take more than one day to reach

home. Ten subjects stated that they were worried about their ability to

ride in a car because of the leg incision. Fifteen subjects verbalized

concern about their wives' driving since they were unable to drive

because of the sternal incision.

Coronary Artery Disease Risk Factors

The coronary artery disease risk factors possessed by the 58 CABG

subjects are discussed in the following section. These factors are

presented in Table 4 in order of their descending frequency among the

45 CABG subjects with complete risk factor profiles. In addition, two

factors recently identified as potential coronary risk factors, namely

exercise level and alcohol intake, will be discussed.

Family history of coronary artery disease. Findings indicate

that family history of coronary artery disease was a prevalent

biological risk factor among the CABG subjects. The operational

definition of family history of coronary artery disease used in the

present study is presented in Appendix A. Among the 57 CABG subjects
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TABLE 4

Frequency of Coronary Artery Disease Risk Factors
Among CABG Subjects

(n=45)

Risk Factor Number of CABG Subjects With Risk Factor
f %

Type A Behavior Pattern 38 84.4

Hyperlipidemia 35 77.7

Family History of Coronary
Artery Disease 32 71. 1

History of Hypertension 25 55.5

Obesity 25 55.5

Cigarette Smoking 24 53.3

Diabetes Mellitus 6 13.3

aware of the health history of their families, 70.2 percent (n=40) had

a family history of coronary artery disease.

Lipids. Findings indicate that hyperlipidemia was the most

prevalent biological coronary artery disease risk factor among the CABG

subjects. According to Witters (1980), hyperlipidemia is "an elevation

in the concentration of circulating cholesterol, triglyceride, or both

.." (p. 400). Forty-one CABG subjects, or 80.4 percent of the total

sample, had hyperlipidemia. This finding was based on the examination

of the plasma cholesterol levels and history of hyperlipidemia of the

CABG subjects. Twelve CABG subjects did not have plasma cholesterol

reported in their medical chart. However, five of these subjects had a

positive history of hyperlipidemia. Therefore seven CABG subjects were

eliminated from the lipid evaluation. Of the 46 CABG subjects with
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plasma cholesterol levels, 36 subjects had levels greater than 200.0

mg/dl., indicating the presence of hyperlipidemia. Therefore, of the 51

CABG subjects with lipid data, 41 subjects or 80.4 percent had hyper

lipidemia. The lipoprotein profile of the CABG subjects is presented in

Table 5.

Cholesterol. Forty-six CABG subjects, or 79.3 percent of the

sample, had plasma cholesterol levels reported in their medical records.

The cholesterol levels ranged from 135.0 mg/dl to 474.0 mg/dl. The mean

cholesterol level was 241.3 mg/dl., and the standard deviation was 58.9

mg/dl.

TABLE 5

Lipoprotein Profile of CABG Subjects

Lipoprotein Range Mean Median Mode SD

178.0

Cholesterol (n=46) 135.0 - 474.0 241. 3 240.5 224.0 58.9
Abnormal = 36 (78.3%) 240.0
Normal = 10 (31.7%)

Triglyceride (n=29) 68.0 - 989.0 244.9 178.0 152.0 187.5
Abnormal = 23 (79.3%)
Normal = 6 (20.7%)

Low Density
Lipoprotein (n=29) 66. 2 - 327. 0 157.0 151. 0 100.0 56.9

Abnormal = 25 (86.2%) 167.0
Normal = 4 (13.8%)

According to Schlant and DiGirolamo (1978, p. 1316), the desirable

or optimal plasma cholesterol level is less than 200.0 mg/dl. The

findings of the present study indicate that of the 46 CABG subjects,

78.3 percent (n=36) had a plasma cholesterol level greater than 200.0
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mg/dl and therefore had the coronary artery disease risk factor of

hypercholesterolemia.

Triglycerides. Twenty-nine CABG subjects, or 50.0 percent of the

sample, had plasma triglyceride levels reported in their medical

records. Three of these subjects were women and 26 were men. The

triglyceride levels ranged from 68.0 mg/dl to 989.0 mg/dl. The mean

triglyceride level was 244.9 mg/dl., and the standard deviation was 187.5

mg/dl.

According to Schlant and DiGirolamo (1978, p. 1316), the desirable

or optimal plasma triglyceride level is as follows:

Age Plasma Triglyceride Level (mg/dl)

20-40 10 - 100

40-60 20 - 120

60 + 30 - 140

Findings indicate that 79.3 percent (n=23) of the CABG subjects had an

abnormally elevated triglyceride level. Each of the three women with

reported triglyceride levels had abnormally high levels. In addition,

the cholesterol levels of two of the women were abnormally elevated.

This finding supports a report by Gordon and associates (1977) that

elevated levels of triglycerides have been found to be associated with

high incidence of coronary artery disease in women, even when

cholesterol levels were normal.

Low density lipoprotein (LDL). An estimate of the plasma low

density lipoprotein (LDL) level of the 29 CABG subjects with plasma

cholesterol and triglyceride levels reported in their medical charts was

determined using the following equation developed by Friedewald and

associates (1972):
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LDL = cholesterol - triglyceride + 45

The plasma LDL levels ranged from 66.2 mg/dl to 327.0 mg/dl. The

mean LDL level was 157.0 mg/dl., and the standard deviation was 56.9

mg/dl.

According to DiGirolamo and Schlant (1978, p. 1115), the physio

logic normal level of plasma LDL is 140-160 mg/dl. Findings of the

present study indicate that 13.8 percent (n=4) had LDL levels within the

physiological normal range, whereas 37.9 percent (n=11) had lower LDL

levels and 48.3 percent (n=14) had LDL levels above the normal range.

History of hyperlipidemia. A history of hyperlipidemia was

present in 15.5 percent (n=9) of the subjects. Five of these subjects

had neither a plasma cholesterol or triglyceride level reported in their

medical chart. However, each of the other four subjects had abnormally

elevated cholesterol and triglyceride levels. In three of these four

subjects the LDL level was greater than 160.0 mg/dl., and one subject had

an LDL level less than 140 mg/dl.

Cigarette smoking. The majority of the CABG subjects, 75.9

percent (n=44), had a history of cigarette smoking, whereas 24.1 percent

(n=14) had never smoked. Among the 44 subjects with a smoking history,

29 subjects reported that they had stopped smoking prior to admission

for CABG surgery. Cessation of smoking ranged between 1.0 and 372.0

months. The mean length of time since giving up smoking was 118.7

months, with a standard deviation of 111.6 months.

It was important to determine the length of time since cessation of

smoking because of a report that ". . . it takes a full five to ten

years before an ex-smoker reaches the lower cardiovascular and lung
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cancer risk level of a person who has never smoked" (Farquhar, 1978,

p. 161). Therefore, for the purposes of the present study, a person who

had given up smoking for less than 120 months, or ten years, was

considered to have smoking as a coronary artery disease risk factor.

Findings of the study indicate that 11 CABG subjects, or 37.9 percent of

the 29 subjects who had stopped smoking, had stopped for a period of 120

months or greater. These CABG subjects were not considered to have

smoking as a current risk factor, although smoking may have contributed

to their initial coronary artery disease. Many of the CABG subjects

commented that they had started smoking as teenagers due to peer

pressure. In addition, numerous subjects reported that they had given

up smoking several times but had gone back to smoking. Another frequent

comment was that, although they knew it was supposedly bad for them,

they would still smoke if it did not bring on the angina pains. When

asked why they would smoke, the CABG subjects responded that it helped

calm their nerves and made them feel better.

Hypertension. Thirty-three CABG subjects, or 56.9 percent of the

total sample, had a previous history of hypertension. The mean number

of years with hypertension was 4.9 years, and the standard deviation was

6.2 years. The range was between 2.0 and 30.0 years.

The CABG subject's admission blood pressure, as reported in the

physician's history and physical report, was also examined by the

investigator. Findings indicate that 48.3 percent (n=28) of the sample

had a systolic blood pressure which exceeded the upper range of normal,

135 mm Hg for men and 130 mm Hg for women, established by Schlant and

DiGirolamo (1978, p. 1316), whereas 39.6 percent (n=23) of the sample

had an abnormally elevated diastolic blood pressure, above 85 mm Hg for

men and 80 mm Hg for women.
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Among the 33 CABG subjects with a history of hypertension, 66.6

percent (n=22) had an abnormally elevated admission systolic blood

pressure, and 51.5 percent (n=17) had an abnormally elevated diastolic

blood pressure. In comparison, among the 25 CABG subjects without a

history of known hypertension, 20.0 percent (n=5) had an abnormally

elevated systolic blood pressure and 12.0 percent (n=3) had an

abnormally elevated diastolic blood pressure. Two of the subjects

without a history of hypertension had both an abnormally elevated

systolic and diastolic blood pressure. Therefore, if admission blood

pressure had been used as the criterion measure for hypertension instead

of history of hypertension, a greater percentage of CABG subjects, 65.5

percent (n=38) rather than 56.9 percent (n=33), would have been

classified as having hypertension as a risk factor. This finding

clearly illustrates the reason for the variation which occurs in studies

examining the coronary artery risk factors of cardiac patients,

depending on the criteria measures used to describe the data.

Diabetes mellitus. Diabetes mellitus was present in 15.5 percent

(n=9) of the CABG subjects. The admission fasting blood sugar (FBS) of

the CABG subjects ranged from 60.0 mg/dl to 369.0 mg/dl. The mean FBS

was 112.9 mg/dl., and the standard deviation was 56.1 mg/dl. The

majority of the CABG subjects, 70.7 percent (n=41), had FBS levels

within the range of normal reported in the Stanford University Hospital

Clinical Laboratory Guide (1980), which is 70.0 - 110.0 mg/dl.

Findings indicate that 27.6 percent (n=16) of the subjects had an

admission FBS level greater than 110.0 mg/dl. Among these hyperglycemic

subjects were 77.7 percent (n=7) of the nine diabetic patients in the

sample. In other words, only two of the diabetic CABG subjects had a

normal FBS on admission to the hospital.
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All of the preoperative CABG subjects were able to eat on admission

to the hospital. Therefore, none of the subjects were receiving

maintenance intravenous fluids. Consequently, the abnormally high FBS

was not due to the glucose contained in IV fluids. The FBS of all

individuals, particularly diabetics, tends to become labile during

stressful situations (Krall, 1978; Podolsky, 1980; Timmis, 1980).

Therefore, the elevated admission FBS levels observed in the 16 CABG

subjects may have been an index of the emotional and physiological

stress experienced by certain individuals on entry into the hospital for

CABG surgery.

Obesity. The coronary risk factor of obesity was present in 51.7

percent (n=30) of the subjects. These subjects' weights were greater

than 10.0 percent of the maximum weight established for a medium-framed

person, according to sex and height, as established by the Metropolitan

Life Insurance Company (1959). These criteria appear in Appendix G.

Among the 30 obese CABG subjects, 66.6 percent (n=20) had a history

of hypertension. Eight of the obese subjects had diabetes mellitus.

Therefore, 88.8 percent (n=8) of the nine diabetic subjects in the

sample were obese. Among the 30 obese CABG subjects, 46.6 percent

(n=14) had an abnormally elevated FBS, whereas 76.0 percent (n=19) had a

cholesterol level over 200.0 mg/dl and therefore had hypercholester

olemia.

Behavior pattern. Behavior pattern, assessed with the Type A

Structured Interview (Rosenman, 1978b), was determined in 54 subjects.

The four subjects not interviewed included the two foreign subjects, who

had trouble understanding the interview questions, a subject who expired

following surgery, and a subject who was discharged prior to the

interview.
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The behavior patterns of the CABG subjects are presented in Table

6. Findings indicate that the majority of the subjects, 85.2 percent

(n=46), had Type A personalities. This was expected, due to reports

that Type A is a prevalent coronary risk factor (Dembrowski, Weiss,

Shields, Hayes, & Feinleib, 1978; Friedman, 1969, 1978; Friedman &

Rosenman, 1974; Rosenman, 1974, 1978b; Rosenman & Chesney, 1980;

Rosenman et al., 1970). This finding substantiates the informal

observations of Type A behavior among CABG subjects which have been

reported by health professionals (Cromwell et al., 1980; Ochsner &

Mills, 1978).

TABLE 6

Behavior Patterns of CABG Subjects
(n=54)

Type f %

A 46 85.2

A1 33 71.7

A2 13 28.3

X 3 5.5

B 5 9.2

Number of coronary artery disease risk factors. The number of

coronary artery disease risk factors possessed by CABG subjects are

presented in Figure 6. Thirteen CABG subjects were eliminated from this

determination due to the lack of risk factor data in their medical

charts. The remaining 45 CABG subjects had the possibility of having



ubou■ oOuoOu■ oO

cocoCNON•

s,o9■ qns.■ gwoyo
■• 2N *=■•

Of R is k Fact or Sumber

Figure 6. Number of corona isk facry artery disease ri

ed by CABG subjects (n=45).possess



- 211 -

between zero and seven risk factors. The seven risk factors included

the following: family history of coronary artery disease, hyper

lipidemia, history of cigarette smoking within ten years prior to CABG

surgery, history of hypertension, history of diabetes mellitus, obesity,

and Type A behavior pattern.

The modal number of coronary artery disease risk factors per CABG

subject was 4, and the standard deviation was 1.3 risk factors. Fifteen

CABG subjects had four risk factors, whereas 14 subjects had less than

four and 16 subjects had more than four risk factors.

Exercise. A measure of regular physical activity prior to

becoming ill with heart disease was determined by asking the subjects

several questions at the end of the second postoperative interview. The

questions, developed for research purposes by Haskell and associates

(1980, p. iv.–54), appear in Appendix G.

The findings, presented in Figure 7, indicate that 12.1 percent

(n=7) of the sample were physically active prior to becoming ill with

coronary artery disease, whereas 27.6 percent (n=16) were classified as

being moderately active. The largest group, 60.3 percent (n=35) of the

sample, had been physically inactive prior to clinical manifestations of

coronary disease. These findings support numerous reports that physical

inactivity is a prevalent risk factor among individuals with coronary

artery disease (Cassel et al., 1971; Dawber, 1980; Eliot, 1979;

Froelicher, 1977; Froelicher & Oberman, 1972; Haskell et al., 1980;

Oberman, 1980; Rosenman et al., 1975).

Alcohol intake. The amount of alcohol consumed by each CABG

subject on an average daily basis prior to hospitalization for CABG

surgery was determined by the investigator. The measurement criteria
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was adapted from the criteria used in the Framingham study, developed

for subsequent research purposes by Hennekens and associates (1979).

This measurement criteria appears in Appendix G.

Findings, which are presented in Figure 8, indicate that 24.1

percent (n=14) of the subjects denied ever drinking alcoholic beverages,

whereas 24.1 percent (n=14) used alcohol in small to moderate amounts.

The largest group, 51.8 percent (n=30) were heavy alcohol drinkers.

Present reports indicate that a small to moderate alcohol intake

may lower the risk of coronary artery disease (Dawber, 1980; Hennekens

et al., 1979; Hennekens, Rosner, & Cole, 1978; Kannel & Gordon, 1970;

Klatsky et al., 1974; Yano et al., 1977). Therefore it was not

surprising that the majority of the CABG subjects, 44 individuals, were

either nondrinkers or heavy drinkers. The finding that a high

percentage of the CABG subjects were heavy drinkers was somewhat

surprising in light of the seriousness of their illness and the finding

that all subjects were taking one or more medications.

Previous Health History

There were similarities in health problems experienced by CABG

subjects, as documented in the physician's history and physical report.

For example, high frequency of conditions involving atherosclerotic

disease in peripheral and cerebral vasculature, and stress-related

diseases such as peptic ulcer disease and arthritis was noted. The

nature and frequency of these health problems are presented in Table 7.
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TABLE 7

Health Problems Experienced by CABG Patients
Prior to CABG Surgery

(n=58)

Health Problem f %

Atherosclerosis 13 22.4

Carotid Endarterectomy 5

Cerebrovascular (Transient Ischemic
Attack and/or Cerebrovascular Accident) 5

Peripheral Vascular Disease 3

Peptic Ulcer Disease 10 17.2

Cardiac Arrhythmia (s) 5 8.6

Chronic Obstructive Pulmonary Disease 5 8.6

Rheumatoid Arthritis 4 6.9

Hysterectomy 4 6.9

Hypothyroidism 4 6.9

Laminectomy 3 5.2

Depression 3 5.2

Alcoholism 2 3.4

Previous Hospitalization Experience

The investigator collected data describing the previous hospital

ization experience of the 58 CABG subjects. Volicer and associates

(1977) had reported a direct relationship between number of previous

hospitalizations and magnitude of psychosocial stress on the Hospital

Stress Rating Scale in patients with general medical and surgical

conditions. Therefore, for purposes of comparison, it was necessary to

obtain similar information about the CABG subjects.
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Findings indicate that the number of previous hospitalizations

experienced by the 58 CABG subjects ranged from 0 to 9. The mode was 4

and standard deviation was 2 hospitalizations. The frequency of prior

hospitalizations experienced by the 58 CABG subjects is presented in

Table 8.

TABLE 8

Frequency of Prior Hospitalizations
Experienced by CABG Subjects

(n=58)

Number of Previous Hospitalizations f %

0 1 1.7

1 4 7.0

2 7 12.1

3 6 10.3

4 11 19.0

5 14 24.1

6 4 7. 0

7 8 13.7

8 2 3.4

9 1 1.7

The number of times that CABG subjects had experienced previous

hospitalizations in a cardiac care unit (CCU) ranged from 0 to 8. The

modal number of CCU hospitalizations was 1, and the standard deviation

was 1.4. The number of previous surgical procedures experienced by the

58 CABG subjects ranged from 0 to 6 surgeries. The mode was 1, and the
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standard deviation was 1.4 surgical procedures. It was observed that

25.9 percent (n=15) of the subjects had never undergone surgery prior to

the CABG procedure. The length of time between most recent previous

hospitalization and the date of CABG surgery ranged from 1 to 96 weeks.

The mean was 15.4 weeks, and the standard deviation was 20.4 weeks. The

mode was 5 weeks, and the median was 8 weeks. The length of the most

recent hospitalization experienced prior to CABG surgery ranged from 2

to 18 days. The mean length of hospitalization prior to CABG surgery

was 4 days, and the standard deviation was 4 days.

This information indicates that the experience of hospitalization

is not new for CABG subjects. Thus, the conditioning influence may

affect subjects' perceptions of the hospital environment. However, the

variation in the frequency of prior hospitalization, CCU, and surgical

experiences suggests that CABG subjects differ in relation to their need

for orientation to hospital routines, special procedures, and

preparation for surgery.

Cardiac Disease History

Several characteristics describing the nature of the cardiac

disease experienced by the 58 CABG subjects were determined from the

medical charts. Findings indicate that the most frequent initial

clinical manifestation of coronary artery disease had been angina

pectoris. Thirty-four CABG subjects, or 58.6 percent of the total

sample, had experienced angina pectoris as the initial manifestation,

whereas 32.8 percent (n=19) of the sample had experienced a myocardial

infarction and angina pectoris as the initial clinical manifestation of

coronary artery disease. In addition, 8.6 percent (n=5) of the subjects
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had experienced a myocardial infarction as their first manifestation of

coronary artery disease. This information is presented in Figure 9.

The length of time between the initial manifestation of angina

pectoris and CABG surgery ranged from 0 to 360 months, or 30 years. The

mean number of months with angina pectoris was 60.2 months, or 5 years

and 2 months. The standard deviation was 74.7 months. Among those CABG

subjects who had experienced a myocardial infarction (MI), the length of

time between the initial MI and CABG surgery ranged between 1 month and

360 months, or 30 years. The mean number of months since the initial MI

was 63.5 months, or 5 years and 3.5 months, and the standard deviation

was 78.9 months.

At the time of CABG surgery, 98.3 percent (n=57) of the subjects

had a cardiac history of angina pectoris. One subject denied exper

iencing angina but had a history of myocardial infarction. In regard to

the New York Heart Association Functional Classification of Heart

Disease, no subjects were in Class I; 3.4 percent (n=2) were in Class

II; 31.0 percent (n=18) were in Class III; and the largest number of

subjects, 65.6 percent (n=38), were in Class IV. These findings are

presented in Figure 10.

Six CABG subjects had stable angina pectoris, whereas 52 CABG

subjects had unstable forms of angina pectoris. The most frequent type

of angina pectoris, which was experienced by 48.3 percent (n=28)

subjects, was progressive, disabling angina pectoris with rest pain.

The classifications of angina pectoris are defined in Appendix G.

Thirty-four CABG subjects, or 58.6 percent of the sample, had

experienced one or more myocardial infarctions. Among these subjects

the largest number, 36.2 percent (n=21), had experienced one MI. Nine
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subjects had experienced two prior MIs. Three subjects had sustained

three MIs prior to CABG surgery, and one CABG subject had a previous

cardiac history of four myocardial infarctions. The myocardial

infarction history of the CABG subjects is presented in Figure 11.

Another characteristic used to describe the nature of the cardiac

disease experienced by the 58 CABG subjects was the electrocardiogram

(EKG) taken during admission to the hospital. Findings indicate that

17.2 percent (n=10) of the sample had a normal EKG whereas 13.8 percent

(n=8) had a boarderline EKG. The majority, 69.0 percent (n=40), had an

abnormal EKG on admission to the hospital for CABG surgery. The

abnormality referred to in most instances was indication of a previous

myocardial infarction, such as is chemic S-T changes.

Coronary Arteriogram Findings

All patients had undergone cardiac catheterization prior to

surgery. A third, or 32.7 percent (n=19), had been catheterized at

Stanford University Hospital, while 67.2 percent (n=39) had undergone

coronary arteriography at hospitals other than Stanford. Many CABG

subjects described the arteriogram experience in detail and commented

that their decision to have CABG surgery was made soon after knowing the

results of this test.

The length of time between coronary arteriography and CABG surgery

varied among the subjects from a period of less than 24 hours to nine

months. The modal waiting period was greater than two months but less

than three months. Among the 58 CABG subjects, 79.3 percent (n=46)

underwent CABG surgery within three months of their most recent coronary

arteriogram. Twelve subjects, or 20.7 percent of the sample, waited
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between three to nine months following arteriogram before CABG surgery

was performed.

In relation to severity of the coronary occlusion documented on the

coronary arteriogram reports, findings indicate that the most frequent

manifestation of significant coronary artery occlusion (defined as 70.0

percent or greater narrowing of the luminal diameter) was diagnosed as

triple vessel disease. Twenty-eight CABG subjects, or 48.3 percent of

the sample, had significant occlusion of three coronary arteries. The

number of vessels significantly occluded ranged from 0 to 6. One

subject had less than 70.0 percent occlusion in the coronary vascula

ture. However, the 50.0 percent occlusion of the left main coronary

artery which was experienced by the subject was causing severe angina

with rest pain. The number of the significant coronary occlusions in

the 58 CABG subjects is presented in Figure 12.

The location and severity of the coronary occlusion among the

subjects is presented in Table 9. Findings indicate that the left

main (LM) coronary artery was occluded in 15 CABG subjects. The

severity of the LM occlusion ranged from 15.0 to 19.0 percent. In six

subjects the LM occlusion was significant ( × 70.0%).

The most frequently occluded coronary artery was the left anterior

descending (LAD), which is a major branch of the left main coronary

artery. Fifty-one CABG subjects, or 87.7 percent of the subjects, had

occlusion of the LAD. In 46 subjects the occlusion was significant, and

in 11 of these subjects the LAD occlusion was 100.0 percent. The other

major branch of the left main coronary artery, the circumflex, was

occluded in 76.8 percent (n=41) of the subjects. Thirty-two CABG

subjects had significant occlusion of the circumflex coronary artery.
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TABLE 9

Location and Severity of Coronary Artery Occlusion
in CABG Subjects

(n=58)

Number with

Location of Coronary Number of Subjects Range of Significant
Artery with Wessel Occluded Occlusion Occlusion

f % (Percentage) f %

Left Heart

Left Main 15 25.9 15.0 - 90.0 6 10.3

LAD 51 87.9 40.0 - 100.0 46%. 79.3

Circumflex 41 70. 7 20.0 - 100.0 32 55.2

Obtuse Marginal One 13 22.4 60.0 - 100.0 12 20.7

Obtuse Marginal Two 4 6.9 50.0 - 100.0 3 5.2

Diagonal One 10 17.2 30.0 - 99.0 8 13.8

Diagonal Two 3 5.2 40.0 - 70.0 1 1.7

Septal One 2 3.4 70. 0 - 90.0 2 3.4

Intermediate 1 1.7 100.0 1 1.7

Right Heart
Right Coronary Artery 49 84.5 30.0 - 100.0 45 77.6

Posterior Descending
Artery 6 10.3 50.0 - 100.0 5 8.6

-º-* 11 subjects had 100 percent occlusion.

The right coronary artery (RCA) was the second most frequently

occluded coronary artery among CABG subjects. Forty-nine CABG subjects,

84.5 percent of the total sample, had occlusion of the RCA. Further

more, among the 49 subjects with RCA occlusion, 91.8 percent (n=45) had

significant occlusion. Twenty-four CABG subjects had 100.0 percent

occlusion of the RCA. Therefore, the RCA was the coronary artery which

had the greatest severity of occlusion.
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Left ventriculogram was performed in association with the coronary

arteriography in each of the CABG subjects. This diagnostic test

provided information describing the cardiac structure and hemodynamic

function of the CABG subjects. Overall findings indicate that the CABG

subjects tended to have abnormal left ventricular function secondary to

coronary artery disease. According to numerous reports, abnormal valve

function, left ventricular end diastolic pressure, or ejection fraction

increase the risk of complications associated with CABG surgery (Akins &

Austen, 1980; Kennedy et al., 1981; Moran & Michaelis, 1980; Ochsner

& Mills, 1978).

Mitral regurgitation was present in 17.2 percent (n=10) of the

subjects. The majority of these subjects, 60 percent (n=6), had

sustained previous myocardial infarction. One CABG subject had aortic

regurgitation and had a previous history of a myocardial infarction.

The left ventricular wall motion was abnormal in 68.9 percent (n=40) of

the subjects.

The pre-arteriogram left ventricular end diastolic pressure (LVEDP)

was reported for 52 CABG subjects. The range was 7.0 to 32.0 mm Hg.

The mean pre-LVEDP was 16.3, and the standard deviation was 5.9. The

modal pre-LVEDP was 12.0 mm Hg, and the median was 16.0 mm Hg. Ten CABG

subjects has a pre-LVEDP less than 10.0 mm Hg. The majority of

subjects, 63.5 percent (n=33) had a pre-LVEDP between 10.0 mm Hg and

20.0 mm Hg, whereas 17.1 percent (n=9) had pre-LVEDP of over 20.0 mm Hg.

Post-ventriculogram LVEDP was higher, indicating that many CABG

subjects experience pulmonary edema when presented with the physio

logical stressor of fluid boluses during cardiac catheterization. The

ejection fraction (EF), a measure of the ability of the left ventricular
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wall to pump blood out of the heart, was reported in 25 CABG subjects.

Findings indicate that the ejection fractions ranged from . 15 to .91.

The mean EF was .56, and the median was .63. Fourteen CABG subjects had

EF greater than . 60, and 11 subjects had EF less than . 60, indicating

left ventricular mechanical dysfunction.

On admission to the hospital all 58 subjects reported taking

medications on a daily basis. The number of medications ranged from two

to nine different types of medications. The modal number of medications

taken was 4, and the standard deviation was 1.7. Many of the CABG

subjects commented that a major reason for having the CABG surgery was

the hope that they would be able to come off some of their medications.

CABG Surgery

Hospitalization experience. The 58 CABG subjects in the study

underwent surgery during a 9.2 week (or 66 day) period from April 20,

1981 to June 16, 1981. During that period, a total of 216 cardiac

surgery cases were performed at Stanford University Hospital. Of these

cases, 106 were CABG surgery. Therefore, the 58 subjects represented

54.7 percent of the CABG cases and 22.2 percent of all of the cardiac

surgery cases performed at Stanford University Hospital from April 20,

1981 to June 16, 1981. The same group of surgeons worked with all of

the CABG subjects. Therefore there was no major variance in procedures

experienced by the subjects.

The number of CABG procedures performed per week ranged from 4 to

11 cases. However, the modal number was 7 cases. The CABG subjects

underwent surgery most frequently on Thursdays (n=15) and Tuesdays

(n=13), whereas the least frequent day for CABG surgery was Friday

(n=8). One CABG subject underwent emergency CABG surgery on a Saturday.
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Three subjects, or 5.2 percent of the sample, underwent emergency

surgery. These cases were unscheduled. Two of these subjects were

WOInen.

Eleven CABG subjects were considered to be urgent cases. These

subjects had not been prescheduled for CABG surgery; rather, they had

to be scheduled for surgery as soon as possible due to one of two

reasons. First, one group (n=4) consisted of patients referred from

other hospitals for urgent surgery due to EKG changes or an increase in

the severity of angina pectoris. A second group (n=7) had undergone

cardiac catheterization at Stanford University Hospital and were advised

to undergo CABG surgery as soon as possible due to the critical location

and extent of the coronary occlusion. Six of these subjects remained in

the hospital and underwent CABG surgery within four days following

coronary arteriography.

Fifty-three CABG subjects attended a preoperative teaching class

conducted by the staff nurses in the cardiovascular intensive care unit.

The three emergency cases and one urgent case did not attend the class.

In addition, one subject refused to attend because he "preferred to know

as little as possible beforehand".

The CABG subjects were admitted to one of 11 units throughout the

hospital. The largest group, 21 subjects or 36.0 percent, was admitted

to E2A. This was the cardiovascular surgical unit where all CABG

subjects returned after an initial postoperative period in either the

cardiovascular intensive care unit (NICU) or surgical intensive care

unit (SICU). The number of preoperative days, defined as days spent at

Stanford University Hospital prior to the day of CABG surgery, ranged

from 1 to 6 days. The modal number of days was 2.
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The length of hospitalization following CABG surgery is presented

in Table 10. Twenty-five CABG subjects, or 43.1 percent of the total

sample, had Kaiser health insurance. These subjects were transferred

back to a Kaiser hospital as soon as possible following the CABG

surgery. Therefore, the length of hospitalization was analyzed

separately for CABG subjects with Kaiser and other types of health

insurance.

TABLE 10

Length of Hospitalization of CABG Subjects
With Kaiser (n=25) and Other Types of Health Insurance (n=33)

Number of Days Number of Total Number of Days
in ICU Postoperative Days in Hospital

Kaiser Other Kaiser Other Kaiser Other

Mean 2.8 2.9 6.3 7.8 9.8 11.7

SD 1.2 1.8 2.0 2.3 2.1 3.1

Range 2 – 6 2 - 9 4 - 11 4 - 16 7 - 15 7 – 21

Findings indicate that, among those subjects remaining at Stanford

for the entire recovery period, hospitalization for CABG surgery

required an average of 11.7 days. This is remarkable in light of

reports that general surgical cases are usually hospitalized 4 to 10

days (Volicer & Bohannan, 1975).

Another important finding was that the longest stay in ICU was nine

days. This indicates that none of the CABG subjects became ICU

dependent following surgery. Furthermore, the movement of CABG subjects

through ICU and the hospital following surgery is rapid.
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In relation to the number of room transfers experienced by the CABG

subjects during hospitalization, the modal number of transfers was 2

transfers, and the standard deviation was 0.8. The number of room

transfers ranged from 1 to 5. Four of the CABG subjects were observed

to complain about being transferred to different rooms within the ICU to

accommodate newly arriving patients. In addition, seven subjects were

extremely upset at being placed in a ward following transfer from the

ICU.

Twenty-one CABG subjects, or 36.3 percent of the total sample, had

surgery cancelled after their admission to the hospital. Nineteen

subjects experienced one cancellation. One CABG subject was cancelled

twice and one subject was cancelled three times from the Operating Room

schedule. Reasons for cancellation are discussed in Chapter IV.

Cancellation of surgery represented the major presurgical stressor

experienced by the CABG subjects as a group.

After being cancelled, four subjects cried and expressed feelings

of having made the wrong decision to have the surgery. Two subjects

considered the cancellation to be a bad omen and considered not having

the surgery. Several others viewed the cancellation as an indication

that the surgeons did not care about them or did not consider them sick

enough to require their full attention. The majority of the subjects

accepted the cancellation after experiencing emotions that ranged from

intense anger to depression. It was noted that the nursing staff

contributed the primary support to the subjects and their families

following the disappointing experience of being cancelled from the OR

schedule.
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CABG procedure. The number of the coronary artery bypass grafts

ranged from 2 to 5 grafts. The mean, median, and modal number of grafts

was 3, and the standard deviation was 0.7. The frequency of the grafts

is presented in Table 11.

TABLE 11

Number of Bypass Grafts Placed in CABG Subjects
(n=58)

Number of Bypass Grafts f %

2 13 22.4

3 32 55.2

4 12 20. 7

5 1 1.7

In addition to experiencing CABG surgery, 17.2 percent (n=10) of

the subjects also experienced one or more coronary endarterectomy

procedures. An endarterectomy is a surgical procedure, the objective of

which is to increase the luminal diameter of an occluded coronary artery

vessel.

The 58 CABG subjects underwent grafting of 35 different combina

tions of coronary artery vessels. The most frequent types of graft were

the RCA, LAD, and OM (n=11). Each of the 58 subjects required one or

more bypasses to the left coronary arterial branches. In addition, all

but six subjects underwent right-sided coronary artery bypasses. The

most frequently bypassed coronary artery was the left anterior

descending. Fifty-three subjects, or 91.3 percent of the total sample,

had the LAD bypassed.
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In 52 subjects, or 89.6 percent of the sample, the saphenous vein

graft was taken from the right leg. The incision, which was located on

the inner aspect of the leg, extended from the ankle to the groin. In

five subjects, both legs were incised due to the poor quality of the

saphenous vein or the need for more than three grafts. In one subject

the cephalic veins in both upper arms were used for the grafts. This

subject was a 73 year old woman who had undergone previous removal of

the saphenous veins for treatment of varicose veins.

During the CABG surgery each subject underwent extracorporeal

perfusion, also referred to as cardiopulmonary bypass, with the use of

the heart-lung machine. Findings indicate that among the 58 CABG

subjects the perfusion time ranged from 57.0 to 270.0 minutes. The mean

was 96.7 minutes, and 31.8 was the standard deviation.

The aortic cross-clamp time, another procedure used during CABG

surgery, ranged from 25.0 minutes to 94.0 minutes, with a mean of 50.4

and a standard deviation of 13.6 minutes. The lowest rectal temperature

reached during cardiopulmonary bypass ranged from 26.5°C to 33.0°C,

with a mean of 29.8°C and a standard deviation of 1.4°C.

Previous studies have reported significant positive correlations

between length of time on cardiopulmonary bypass and aortic cross-clamp

time and the number and severity of postoperative complications

experienced by cardiac surgery patients (Blanchy & Starr, 1964;

Kornfeld et al., 1965). In addition, reports indicate that the

physiological stress of hypothermia, a decreased body temperature below

35°C, is inversely related to postoperative morbidity and mortality

following cardiac surgery (Abels, 1979; Blanchy & Starr, 1964;

Kornfeld et al., 1965).
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Postoperative complications. The number of postoperative

complications experienced by the CABG subjects ranged from 0 to 7, with

a mode of 1 and a standard deviation of 1.5. Thirty-eight CABG

subjects, or 65.5 percent of the total sample, experienced one or more

postoperative complications. The frequency of CABG subjects exper

iencing postoperative complications is presented in Table 12.

TABLE 12

Number of Postoperative Complications
Experienced by CABG Subjects

(n=58)

Number of Postoperative
Complications f %

0 20 34.5

1 18 31.0

2 10 17.3

3 5 8.6

4 1 1.7

5 3 5.2

6 0 0.0

7 1 1.7

Among the 38 CABG subjects who experienced postoperative compli

cations, there were 19 different types of complications documented in

the physicians' history and physical reports. The nature of the major

postoperative complications and the number of CABG subjects affected are

presented in Table 13. The postoperative complications experienced by
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the CABG subjects tended to be less critical than those reported among

the CABG subjects in previous studies (Cannom et al., 1974; Mathus,

1980).

TABLE 13

Nature and Frequency of Postoperative Complications
Experienced by CABG Subjects

(n=58)

Nature of Postoperative f %
Complications

Cardiac Arrhythmia (s)* 22 37. 9

Atelectasis 17 29.3

Dysuria 7 12.1

Depression 4 6.8

Allergic Reaction” 3 5.2

Nausea 3 5.2

ICU Psychosis 3 5.2

Hemoptysis 2 3.4

Hematoma of Leg Incision 2 3.4

CWA 2 3.4

Respiratory Insufficiency
Requiring Reintubation 2 3.4

* Atrial fibrillation (n=15) and premature
ventricular contraction (n=4) were most frequent
manifestations

* * Due to blood transfusion (intraoperative),
morphine sulfate (during anesthesia), and
adhesive tape on forearm.
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In contrast to these other studies, among the 58 CABG subjects in

the present study there were no reports of pulmonary emboli, myocardial

infarction, or hemorrhage requiring reexploration. Cardiac arrhythmias,

cerebral impairment, and renal insufficiency have been reported as three

of the most frequent complications following CABG surgery (Futral, 1977;

Kennedy et al., 1981; Kouchoukas & Kirklin, 1978). Therefore these

complications were not unexpected findings among the CABG subjects.

The operative mortality rate among the CABG subjects was 1.7

percent. One male subject sustained a cerebral vascular accident

following surgery and expired on the fourth postoperative day. In

comparison, the operative mortality of the 6,630 CABG subjects in the

CASS study was 2.3 percent (Kennedy et al., 1981). Therefore, there was

a low mortality rate among the CABG subjects in the present study.

SECTION 2: HOSPITAL STRESSORS

The hospital stressors identified by postoperative aortocoronary artery

bypass graft (CABG) patients, while in the cardiovascular intensive care

unit (ICU) and while on another unit after transfer from the ICU, are

described in the following section. In addition, a comparison is

provided of the hospital stressors of postoperative aortocoronary artery

bypass graft (CABG) patients while in the cardiovascular intensive care

unit (ICU) with the stressors identified while on another unit after

transfer from the ICU.
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Hospital Stressors Experienced in ICU

Fifty-seven of the 58 CABG subjects were interviewed in the

intensive care unit following CABG surgery. Fifty-two subjects, or 91.2

percent of the sample, were interviewed at approximately 10:00 AM on the

second postoperative day. The development of postoperative compli

cations temporarily interfered with the ability of five CABG subjects to

communicate. Therefore these subjects were interviewed at the first

possible opportunity. The ICU interview was conducted with each of

these subjects on different days, ranging from the third to the ninth

postoperative day. Fifty subjects, or 87.7 percent of the sample, were

interviewed in the cardiovascular ICU (NICU), and seven subjects were

interviewed while in the surgical ICU (SICU).

The 57 CABG subjects identified ten different hospital-related

events or situations as the major stressor experienced while in ICU

following CABG surgery. The ICU stressors perceived by the 57 CABG

subjects are presented in Table 14. The most frequent ICU stressor

was pain, which was identified by 56.1 percent (n=32) of the subjects.

The location of the pain was most often in the chest (n=18) and the leg

incision (n=6). The most frequently identified procedures which caused

pain in the chest were the "respiratory treatments and coughing" (n=8).

"Lack of sleep" was identified by 12.3 percent (n=7) of the

subjects as the major ICU stressor. Subjects identified the following

hospital events and situations as causing their lack of sleep:

"constant attention given to sick roommate" (n=4) and "frequent

interruptions made by nurses" (n=3). The third most frequent ICU

stressor, perceived by 10.5 percent (n=6) of the subjects, was

the endotracheal tube (ET) or some component thereof. Three subjects
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identified the presence of the ET tube as being the stressor, whereas

two subjects stated that not being able to talk due to the tube was the

stressor. One subject reported the most stressful ICU event was being

suctioned via the ET tube.

Nervousness was the fourth most frequent ICU stressor, perceived by

8.8 percent (n=5) of the CABG subjects. Four subjects did not identify

a specific reason or cause for feeling nervous. However, one man

stated, "When I usually feel this way I go out for a long walk, but now

I can't even get out of bed by myself." This comment suggests that the

CABG subject's usual way of coping with stress could not readily be used

in the ICU environment; therefore the result was a heightened stress

response. One subject who identified nervousness as the major stressor

experienced while in the ICU identified the source as "all the tubes".

This male subject commented: "I'm afraid that I'll pull one out by

mistake, like when they [nurses] make me move around." When asked,

"What do you think would happen if you did pull one out by mistake?" the

subject responded, "I could die."

The fifth most frequent ICU stressor, identified by 3.5 percent

(n=2) of the subjects, was "aches all over the body". Each of these

subjects was asked if the aches were pain. Both responded that "every

muscle" in their body ached but that they had no pain.

Hospital Stressors Experienced in the Cardiovascular Surgical Unit

After transfer from the ICU, each of the 57 CABG subjects was

interviewed a second time. The first part of this three-phase interview

consisted of asking the subjects to identify the most stressful hospital

event or situation encountered since being transferred from the ICU to
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the cardiovascular surgical unit. The protocol called for the second

postoperative interview to be conducted on the morning of the sixth

postoperative day. It was possible to interview 64.9 percent (n=37) of

the subjects at that time. Due to the unexpected early postoperative

transfer of CABG subjects to Kaiser hospitals, five subjects were

interviewed on the fourth postoperative day, and nine subjects were

interviewed on the fifth postoperative day.

Postoperative complications, such as CVA, encephalopathy, and

delirium tremens, made it impossible to interview six of the CABG

subjects on the sixth postoperative day. Consequently, these subjects

were interviewed at the first opportunity following improvement in their

health status. The date of their interviews ranged from the seventh to

the fifteenth postoperative day.

Among the 57 CABG subjects, 42 subjects were in the general care

rooms of E2A, whereas 15 subjects were in the intermediate intensive

care (IIC). A description of these units is presented in Chapter IV.

Usually those CABG subjects experiencing postoperative complications or

with special care needs are transferred from ICU to IIC for a period

which ranges from several days to the duration of the hospitalization.

The 57 CABG subjects identified 13 different hospital events and

situations as the major stressor encountered while being on the

cardiovascular surgical unit following transfer from the ICU.

During the late hospitalization phase of recovery, the most

frequent hospital-related stressor, perceived by 36.8 percent (n=21) of

the subjects, was pain. The location of the pain was as follows: chest

(n=7), leg incision (n=5), chest and leg incision (n=4), and back (n=3).

Hospital events and situations identified as causing the pain were
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"respiratory treatments and coughing" (n=4), "uncomfortable bed" (n=3),

and "reinsertion of chest tubes" (n=1).

The second most frequent post-ICU stressor was "lack of energy and

ambition required to get better", which was experienced by 10.5 percent

(n=6) of the subjects. The third most frequent stressor was two events,

each of which were experienced by 8.8 percent (n=5) of the sample,

namely "burning on urination" and "weakness and depression".

The fourth most frequent stressor dealt with the impact of the

surgical incisions on body image. The "terrible appearance of the

incisions" was identified by 7.1 percent (n=4) of the subjects as the

major stressor encountered after transfer from the ICU during the late

phase of recovery. These four subjects were women, which represents

50.0 percent of the total number of females in the study (n=8).

Three female subjects specified that it was the terrible appearance

of the leg incision which was the stressor. The other female subjects

identified the terrible appearance of both the chest and leg incisions

as the stressor. In addition, the four female subjects verbalized

feelings of loss: first, for the way they used to look and second, for

their clothes, particularly dresses, which they felt they would never be

able to wear again due to the sternal incision.

The fifth most frequent post-ICU stressor was two situations which

were both experienced by 5.2 percent (n=3) of the subjects. These

stressors were "nausea" and "lack of fresh air while assigned to a bed

located in middle of ward room". A comparison of the five major

stressors perceived by CABG subjects during the early and late phases of

recovery is presented in Table 14.
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TABLE 14

Hospital-Related Stressors Perceived by Postoperative
CABG Subjects During the Early and Late Phases of Recovery

(n=57)

Early Phase of Recovery Late Phase of Recovery
(ICU) (Post-ICU)

Stressor f % Stressor f %

Pain 32 56.1 Pain 21 36.8

Lack of Sleep 7 12.3 Lack of Energy &
Ambition to Get Better 6 10.5

Endotra cheal Tube 6 10.5 Burning on Urination 5 8.8

Nervousness 5 8.8 Weakness & Depression 5 8.8

Aches All Over the Terrible Appearance of
Body 2 3.5 Leg & Chest Incisions 4 7. 1

Nausea 3 5.2

Lack of Fresh Air 3 5.2

SECTION 3: MAGNITUDE OF PSYCHOSOCIAL STRESS AND HOSPITAL STRESSORS AS

DETERMINED BY THE HOSPITAL STRESS RATING SCALE

The magnitude of psychosocial stress of the CABG subjects, as

measured by the Hospital Stress Rating Scale (HSRS) (Volicer & Bohannon,

1975) is presented in Section 3. A description is included of the

nature and frequency of the hospital stressors experienced by the

subjects.

Fifty-five subjects completed the HSRS. Those unable to complete

the HSRS were the two foreign subjects and the subject who expired

postoperatively. The instrument has 49 items and a possible score of

between 0.0 and 1226.0. The score reflects the magnitude of the

hospital-related, psychosocial stress experienced by a patient.
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The magnitude of the psychosocial stress experienced by the CABG

subjects ranged from 123.3 to 621.5. The mean score was 294.2, and the

standard deviation was 113.6. Findings of a study conducted by Volicer

and associates (1977) indicated that the mean HSRS score for a group of

general medical patients (n=283) was 244.8 and 289. 1 among general

surgical patients (n=252). The mean HSRS score of the 55 CABG subjects

in the present study, 294.2, is closest to the mean score of the

surgical patients studied by Volicer and associates (1977).

The similarity in HSRS scores between general surgical patients and

CABG subjects was again demonstrated by the findings of a study

conducted by Volicer and Volicer (1978). The mean HSRS score of the

CABG subjects in the present study exceeded that of the 249 medical

patients studied by Volicer and Volicer. The medical patients with

minor medical illnesses (n=114) had a mean HSRS score of 263.8, and the

medical patients with illnesses which were more serious (n=135) had a

mean HSRS score of 245. 2. Both of these HSRS scores were lower than

294.2, the mean HSRS score experienced by the 55 CABG subjects in the

present study. The mean HSRS score of the CABG subjects was closer to

265.0, the mean HSRS of the patients with minor surgical conditions

(n=117), such as hernia, studied by Volicer and Volicer (1978). The

mean HSRS score of surgical patients (n=97) with illness rated as being

highly serious, such as conditions requiring brain surgery, was 327. 6.

This score is higher than the mean HSRS experienced by the CABG

subjects.

The frequency of the 49 hospital stressors on the HSRS identified

by the 55 CABG subjects is presented in Table 1 in Appendix H. The

five most frequent hospital stressors identified by CABG subjects were:
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1) "knowing you have to have an operation" (n=40), 2) "being awakened

in the night by the nurse" (n=39), 3) "having medications cause you

discomfort" (n=35), 4) "knowing you have a serious illness" (n=32), and

5) "missing your spouse" (n=29) and "being in a room that is too hot or

too cold" (n=29).

The investigator was impressed by the finding that each of the 49

items on the HSRS was identified as being experienced by the CABG

subjects. Several items thought by the investigator to be totally

unrelated to CABG surgery were selected as having been experienced. For

example, one CABG subject responded affirmatively to "being put in the

hospital because of an accident". The subject considered developing

coronary artery disease and having to undergo CABG surgery to be

unexpected and unwanted events, and therefore a major accident in his

life.

Two CABG subjects responded that during hospitalization for CABG

surgery they experienced "thinking you might have cancer". When the

investigator asked the subjects to explain their concern regarding

cancer, both CABG subjects responded, "You never know what they

[surgeons ] will find when they open you up."

Five CABG subjects responded affirmatively to having experienced

"thinking you might lose your sight", and five CABG subjects stated they

had experienced "thinking you might lose your hearing". Eight of these

ten CABG subjects had experienced previous health problems involving a

decrease in hearing or vision. As a result of these prior conditioning

influences, these CABG subjects were concerned that their hearing or

sight would either become worse, or interfere with recovery, following

CABG surgery. The other two subjects who responded affirmatively to the
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items involving sight and hearing were both physicians, one an ophthal

mologist and the other a family practitioner. They were concerned about

the possibility that intraoperative or postoperative microemboli might

adversely affect their sight or hearing.

The 49 items on the HSRS have been grouped into nine factors by

Volicer and associates (1977). Among the 55 CABG subjects, the most

frequent hospital stressors were items related to the following factors:

1) "separation from spouse", 2) "unfamiliarity of surroundings", and

3) "threat of severe illness". These findings are similar to those

reported in a study conducted by Volicer and associates (1977). It was

reported that the most frequent hospital stressors among general

surgical patients (n=252) dealt with factors involving "unfamiliarity of

surroundings" and "threat of severe illness".

PART II

FINDINGS RELATED TO THE HYPOTHESES OF THE STUDY

The following section presents the findings in relation to the four

hypotheses of the study. Included is a discussion of the rationale

underlying the development of the hypotheses, statistical procedures

used in the analyses, and inferences drawn from the findings. Statis

tical analyses indicated that there were no statistically significant

differences between CABG subjects with various numbers of coronary risk

factors, clinical manifestations of coronary artery disease, or smoking

history in relation to selected dependent measures of the following:

demographic and cardiac-related factors, magnitude of psychosocial

stress, and perceived hospital stressors. The level of statistical
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significance was established at the p < 0.05 level. Therefore, the four

null hypotheses of the present study were accepted.

The hypotheses were stated in nondirectional null form for several

reasons. The primary reason involves the current status of scientific

inquiry in the field of coronary artery disease. According to several

reports, although much has been learned about the pathogenesis, clinical

sequela, and treatment of coronary artery disease, there is evidence to

suggest that an even greater amount remains to be learned (DiGirolamo &

Schlant, 1978; Eliot, 1979; Glass, 1977a; Jenkins, 1976a, 1976b).

As a consequence, much of the related research is in the hypothesis

generating phase. Those hypotheses which are being tested emphasize the

complexity and interrelatedness of the physiological and psychosocial

factors involved in coronary artery disease.

The notion that CABG patients are individuals with coronary artery

disease has not been fully explored. There is a need to determine the

extent to which information describing the pathogenesis and medical

treatment of angina pectoris and myocardial infarction can be used to

guide the study of the surgical coronary patient. For example, the

coronary risk factors have not been conceptualized as conditioning

influences which affect the perceptions and responses of patients.

In addition, much of what is known about the coronary patient has

been gleaned from the investigators' viewpoints. In order to extend

previous knowledge, the patients' perceptions of the experience of

hospitalization for CABG surgery need to be investigated. In light of

the substantive information and the desired purposes of the present

study, four hypotheses were formulated.
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Several clinical situations precluded the attainment of complete

risk factor data on 13 of the subjects in the total sample (n=58).

Therefore, the hypotheses were analyzed using the data gathered for 45

CABG subjects. The intervening clinical situations were the following:

1) no family health history due to adoption (n=1), 2) no report of lipid

data on the medical record (n=8), and 3) inability to determine behavior

pattern due to language problems (n=2), postoperative death (n=1), early

discharge (n=1).

HYPOTHESIS 1 : RELATIONSHIP OF THE NUMBER OF CORONARY DISEASE RISK

FACTORS TO THE MAGNITUDE OF PSYCHOSOCIAL STRESS

There will be no difference in the magnitude of the psychosocial

stress of the postoperative CABG subjects with one coronary artery

disease risk factor as compared to those with more than one risk

factor.

This hypothesis was designed to determine the relationship between

number of coronary risk factors and magnitude of psychosocial stress in

CABG patients. It was believed that the coronary artery disease risk

factors would be prevalent among CABG subjects since their underlying

pathological condition was coronary artery disease. Furthermore, it was

hypothesized that the coronary risk factors possessed by CABG subjects

might be related to the stress experienced during hospitalization.

Seven coronary risk factors were included in the analysis of the

first hypothesis. The risk factors were as follows: family history of

coronary artery disease, hyperlipidemia, cigarette smoking, history of
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hypertension, obesity, diabetes mellitus, and Type A behavior pattern.

The definitions and criteria used to measure these variables are

presented in Appendix G.

The possible number of risk factors which could be possessed by a

CABG subject ranged from 0 to 7. Findings indicate that the CABG

subjects had between 1 and 7 risk factors. The mode was 4, and the

standard deviation was 1.3 risk factors per subject. Therefore, the

findings of the present study indicate that the coronary risk factors

were prevalent among CABG subjects.

Based on the conceptual framework of the present study, the

coronary risk factors were conceptualized as physiological and psycho

social health problems possessed by CABG subjects. These factors were

viewed as conditioning influences which affect the nature of the events

experienced during hospitalization and therefore the perceptions and

responses of patients. The magnitude of psychosocial stress as

measured by the Hospital Stress Rating Scale (Volicer & Bohannan, 1975)

is determined by the number and type of hospital events experienced by

the patient. Therefore, it was deduced that the magnitude of psycho

social stress experienced by CABG subjects might be related to the

number of coronary artery disease risk factors which were possessed.

The magnitude of psychosocial stress and the number of coronary

artery disease risk factors possessed by the CABG subjects (n=45) is

presented in Table 15. Findings indicate that modal CABG subjects,

those with four risk factors, had the highest mean psychosocial

Stre SS S CO re (X=356.3). Subjects with less than four risk factors

had the lowest mean stress score (X=261.6), whereas the mean stress

score of subjects with more than four risk factors was 271.6, which is
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considerably less than the score possessed by subjects with four risk

factors and slightly higher than the stress score of those with less

than four risk factors.

TABLE 15

Magnitude of Psychosocial Stress and
the Number of Coronary Artery Disease Risk Factors

Possessed by CABG Subjects
(n=45)

Number of Hospital Stress Rating Scale Score
Risk Factors f % X SD Range

1 1 2.2 282.8
-

282.8

2 3 6.7 235. 7 85.7 180. 4 - 334.

3 10 22.2 267.3 91.2 147.5 - 397.

4 15 33.3 356.3 150.9 158.4 – 621.

5 10 22.2 281.6 83.6 137.0 - 418.

6 4 8.9 250. 9 110. 7 164.6 – 410.

7 2 4.5 263. 1 110.3 185.1 - 341.

Total 45 100.0 296.7 117.4 137.0 - 621.

Subjects with more than four risk factors were similar to those

subjects with less than four risk factors in two respects. First, both

groups had mean psychosocial stress scores below the group mean

(X=296.7). Secondly, the psychosocial stress scores were more

homogeneous than the stress scores possessed by subjects with four risk

factors.

In order to determine the statistical significance of the

relationship between number of coronary risk factors and psychosocial
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stress score, a Kruskall-Wallis test was performed. This nonparametric

test was selected for the analysis due to lack of independence between

groups and the wide variation in the psychosocial stress scores. The

results of the test, included in Table 16, indicate that there was no

significant difference in the magnitude of psychosocial stress

experienced by CABG subjects in relation to the number of risk factors

possessed. Therefore Hypothesis 1 was accepted.

TABLE 16

Relationship of Magnitude of Psychosocial Stress
and Grouped Number of Coronary Artery Disease Risk Factors

as Determined by Kruskall-Wallis Testº

Hospital Stress Rating Scale ScoreNumber of

Risk Factors f % X SD Range

< 4 14 31. 1 261.6 84.2 147.5 - 347.0

4 15 33.3 356.3 150.9 158.4 – 621.5

> 4 16 35.6 271.6 87.4 137.0 - 418.2

* df = 2, t value = 3.45, p = . 18

Descriptive findings suggest that magnitude of psychosocial stress

is affected by the nature and variable combination of the coronary risk

factors possessed by CABG subjects. For example, the mean magnitude of

psychosocial stress among CABG subjects with a history of hypertension

(n=25) was 311.1. Therefore, those subjects with a history of hyper

tension had the highest magnitude of psychosocial stress whereas those

subjects with diabetes mellitus (n=6) had the lowest magnitude of

psychosocial stress (X=264.5). This information is presented in Table 2

in Appendix H.
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Variations in behavior pattern were found to influence the

psychosocial stress scores of CABG subjects. Those subjects with

Type A1 behavior pattern (n=28) had the widest range of psychosocial

stress scores, namely 137.0 to 621.5. The finding that some of the

Type A1 subjects had extremely low hospital stress scores may be related

to reports that Type A individuals lack insight into their own behavior

(Rosenman, 1978b). In addition, it has been reported that Type A

individuals deny fatigue (Glass, 1977a, 1977b), which suggests that

CABG subjects with Type A1 behavior pattern may have denied having

experienced items on the Hospital Stress Rating Scale (Volicer &

Bohannan, 1975). This may well explain the low stress scores possessed

by certain Type A1 CABG subjects, whereas the high stress scores

possessed by other Type A1 CABG subjects may be related to another

characteristic of the Type A behavior pattern. Reports indicate that

Type A individuals are predisposed to perceive as stressors those events

which challenge or threaten personal sense of control over the

environment. Hospitalization and CABG surgery involve events which make

it difficult for subjects to maintain control. Therefore, because

Type A1 CABG subjects may be particularly responsive to events within

the hospital environment, these subjects may report having experienced

many of the items on the Hospital Stress Rating Scale. Thus these

subjects would have high stress scores.

The relaxed easy-going personality characteristic of the Type B

behavior pattern appears to be reflected in the magnitude of psycho

social stress experienced by Type B CABG subjects. These subjects had

the lowest mean psychosocial stress scores (X=216.8) and the lowest

range of scores (162.8 - 296. 2) in comparison to subjects with other
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behavior patterns. Nevertheless, statistical analysis indicated that

there was no significant difference between the stress scores of CABG

subjects with Type A1, A2, B, and X behavior patterns. This information

is presented in Table 3 in Appendix H.

In conclusion, the overall findings indicate that subjects with

different types of risk factors experienced different magnitudes of

psychosocial stress. In addition, certain combinations of risk factors

or health problems may impose more stressful influences on CABG patients

during hospitalization than other combinations of risk factors.

Therefore the findings suggest that the relationship between coronary

risk factors and magnitude of psychosocial stress in CABG patients

involves not only the number of risk factors but the type and

combination of factors as well.

HYPOTHESIS 2: RELATIONSHIP OF CARDIAC DISEASE HISTORY TO DEMOGRAPHIC

AND CARDIAC-RELATED CHARACTERISTICS, HOSPITAL STRESSORS, AND MAGNITUDE

OF PSYCHOSOCIAL STRESS

There will be no difference in the demographic characteristics,

coronary artery disease risk factors, hospital stressors, and

magnitude of psychosocial stress of those postoperative CABG

patients with a cardiac disease history of angina pectoris as

compared to those with a cardiac disease history of angina pectoris

and myocardial infarction.

In recent years it has been reported that different aspects of

the coronary-prone behavior pattern may be found in individuals who
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subsequently develop different clinical manifestations of coronary

artery disease, namely angina pectoris and angina pectoris with

myocardial infarction (Jenkins, Rosenman, & Zyzanski, 1974; Jenkins,

Zyzanski, & Rosenman, 1978). For example, it has been reported that

individuals with angina pectoris are more reactive to the environment

and are easily irritated, whereas individuals with angina pectoris and

myocardial infarction are more competitive and time-oriented,

particularly in relation to the work environment. Therefore the

investigator questioned whether differences in cardiac disease history

were manifested in the following: 1) demographic characteristics,

2) cardiac-related factors, such as coronary risk factors, 3) magnitude

of psychosocial stress, and 4) perceived stressors of those subjects

with coronary artery disease undergoing CABG surgery.

Hypothesis 2 was formulated to determine the relationship between

cardiac disease history and selected dependent variables. The dependent

variables were selected from the review of literature and related

research and included the following: sex, age, and number of years of

education. Cardiac-related variables were: number of coronary artery

disease risk factors, number of coronary arteries with significant

occlusion ( > 70.0%), number of vessels bypassed, number of post

operative complications, number of days in ICU, and number of days

hospitalized for CABG surgery. In addition, the magnitude of psycho

social stress and perceived hospital stressors of the subjects were

analyzed. Independent, two-tailed t-tests, and Wilcoxon tests were used

in the quantitative analysis. The statistical computations are reported

in Table 4-8 in Appendix H.
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Findings indicate that there were no significant differences

between those CABG subjects with angina pectoris (n=21) in comparison to

those with angina pectoris and myocardial infarction (n=24). Therefore

Hypothesis 2 was accepted. There was a tendency for CABG subjects with

angina pectoris and myocardial infarction, in comparison to those with

only angina pectoris, to have the following demographic and cardiac

related characteristics: younger age, more years of education, more

coronary risk factors, fewer days in ICU, and longer hospitalization

stay, whereas history of myocardial infarction did not appear to

influence variables related to the surgical procedure or the recovery of

the CABG subjects.

In relation to the magnitude of psychosocial stress, CABG subjects

with angina pectoris and myocardial infarction had a lower mean stress

score (X=285.9) than those subjects with angina pectoris without

myocardial infarction (X=309.1). Although not a significant difference,

this finding suggests that CABG subjects with a myocardial infarction

may be less sensitive to stressors within the hospital environment in

comparison to those who have not experienced myocardial infarction. A

possible explanation for this finding is that the profound experience of

having sustained one or more myocardial infarctions may tend to focus

the CABG subject's perception inward toward the self and surviving the

surgery. Therefore CABG subjects with a prior cardiac history of MI may

be less receptive to stressors within the hospital environment in

comparison to those CABG subjects without the prior conditioning

influences related to the experience of MI.

The perceived hospital stressors of the subjects in relation to

cardiac disease history are discussed in relation to the immediate and
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late postoperative phases of recovery from CABG surgery. The

investigator was unaware of the actual cardiac history of the CABG

subjects during the interview sessions, and it was the subjects' exact

responses which were reported. Nevertheless, the interpretation of the

stressors represents the viewpoint of the investigator and cannot be

assumed to be free of bias.

During the immediate phase of recovery while in the ICU, the CABG

subjects with angina pectoris and myocardial infarction identified nine

stressors. These stressors tended to be global in nature and focused

internally toward the self. In comparison, those CABG subjects with

angina pectoris but no history of myocardial infarction identified seven

stressors. These stressors tended to be specific in nature and oriented

toward the surrounding environment.

Pain was the most frequent stressor among both groups of CABG

subjects during the immediate phase of recovery. Pain was identified as

the major stressor experienced while in the ICU by 57.1 percent (n=12)

of the subjects with angina pectoris and 45.8 percent (n=11) of those

subjects with angina pectoris and myocardial infarction.

The second most frequent hospital stressor identified by CABG

subjects with angina pectoris was "lack of sleep" (n=4). In addition,

each of the four subjects identified a specific environmental agent as

the cause of the sleep deprivation, for example, "constant attention

given to sick roommate" (n=3) and "constant interruptions by nurses"

(n=1). Other ICU stressors identified by the CABG subjects with angina

pectoris included the following: the "endotra cheal tube" (n=1), "lack

of information concerning progress" (n=1), and "fear of chest incision

opening while coughing" (n=1).
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Among the 24 CABG subjects with angina pectoris and myocardial

infarction (MI), the second most frequent ICU stressor was nervousness

(n=3). One subject included an environmental factor, namely "all the

tubes", as the cause of the nervousness. Another stressor identified by

the angina and MI subjects was "aches all over the body" (n=2). The

hospital stressors identified by CABG subjects during the immediate

phase of recovery while in the ICU are presented in Table 9 in

Appendix H.

During the late postoperative phase of recovery, CABG subjects with

a history of angina pectoris and MI identified nine types of hospital

stressors, whereas those subjects with angina identified ten stressors.

Those stressors are presented in Table 10 in Appendix H.

Among those subjects with angina and MI, 46.1 percent (n=10)

identified pain as the major stressor of the late phase of recovery.

Thirty percent (n=3) identified the location and cause of the pain. In

comparison, 19.0 percent (n=4) of the CABG subjects with angina pectoris

but without MI identified pain as the major stressor. Among these four

subjects, 75.0 percent (n=3) specified that the pain was located in the

chest, due to respiratory treatments and coughing.

HYPOTHESIS 3 : RELATIONSHIP OF CIGARETTE SMOKING TO DEMOGRAPHIC AND

CARDIAC-RELATED CHARACTERISTICS, HOSPITAL STRESSORS, AND MAGNITUDE OF

PSYCHOSOCIAL STRESS

There will be no difference in the demographic characteristics,

coronary artery disease risk factors, cardiac disease history,

hospital stressors, and magnitude of psychosocial stress of those
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postoperative CABG patients with a history of cigarette smoking as

compared to those who have never smoked.

Cigarette smoking is a major risk factor in the development of

coronary artery disease and one of the most pervasive health problems in

the United States (American Heart Association, 1980; Aronow, 1973;

Califano, 1979; Dawber, 1980; Eliot, 1979; Seltzer, 1975). Several

reports indicate that CABG patients who smoke have a higher incidence of

postoperative pulmonary complications (Ochsner & Mills, 1978; Shore &

Johnson, 1976). In addition, since hospitalization and the events

involved with CABG surgery prohibit smoking, CABG subjects accustomed to

reducing stress by smoking may be predisposed to experience heightened

levels of stress postoperatively.

Cigarette smoking represents a serious threat to the health and

well-being of individuals recovering from CABG surgery. Nevertheless,

little is known about the smoking habits of CABG patients. Therefore,

identification of the relationship between cigarette smoking and

selected demographic characteristics, cardiac-related factors, and

hospital-related stress factors would provide valuable information.

For purposes of analysis, the 45 CABG subjects were subdivided into

three groups based on differences in smoking habits. These groups were

the following: never smoked (n=11), previous smoker (n=24), and current

smoker (n=10). Based on the review of the literature and related

research, major demographic and cardiac-related variables were selected.

The demographic characteristics included sex, age, and number of years

of education. Cardiac-related factors were number of coronary artery

disease risk factors, number of coronary arteries with significant
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( > 70.0 %) occlusion, number of vessels bypassed, number of post

operative complications, number of days in ICU, and total length of

hospitalization.

The data were analyzed using independent two-tailed t-tests,

Kruskall-Wallis, and Wilcoxon tests. The results of the analysis are

presented in Tables 11-14 in Appendix H. Findings indicate that there

was no significant difference in the demographic characteristics,

coronary risk factors, cardiac disease history, or magnitude of

psychosocial stress of those CABG subjects with a history of cigarette

smoking as compared to those who had never smoked. Therefore Hypothesis

3 was accepted.

Although not statistically significant, several trends were

observed. First, more women CABG subjects tended to have a history of

cigarette smoking than men. Among the six women subjects, 83.3 percent

(n=5) had a history of smoking whereas, among the male subjects, 74.3

percent (n=29) had a history of smoking. Second, CABG subjects with a

history of smoking tended to be younger (X=59.0) than those subjects who

had never smoked (X=63.3).

There were no differences between the smoking groups in relation to

the number of coronary risk factors, vessels occluded, or vessels

bypassed. In relation to postoperative complications, 81.8 percent

(n=9) of those subjects with no history of smoking developed one or more

complications, whereas 60.9 percent (n=14) of the former smokers and

50.0 percent (n=5) of the current smokers developed one or more

complications. These findings indicate that coronary artery disease is

a complex phenomenon which cannot be understood by examining the

influence of cigarette smoking without the interaction of other factors.
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In addition, the findings suggest that in order to determine the

influence of variations in cigarette smoking in CABG subjects, the type

as well as the number of cardiac-related factors and postoperative

complications need to be identified.

In relation to magnitude of psychosocial stress, CABG subjects who

were currently smoking had the highest stress score (X=346.2). This

finding, presented in Table 15 in Appendix H, suggests that cigarette

smoking may predispose CABG subjects to experience either a greater

number or a different variety of hospital events than subjects who have

never smoked or previously smoked. As a consequence, the patient who is

a current smoker at the time of CABG surgery may be predisposed to

experience a more stressful hospitalization than the nonsmoker.

There were differences in the stressors identified by CABG subjects

with variations in smoking habits. The investigator was unaware of the

smoking history of the CABG subjects prior to the interview sessions.

The hospital stressors reported in the following section are the actual

self-reports of the subjects. Nevertheless, the interpretation of the

investigator cannot be assumed to be free of bias and are not based on

quantitative analysis. The stressors are presented in relation to the

immediate and late postoperative phases of recovery.

Findings indicate that pain was the most frequent ICU stressor

experienced by CABG subjects in the three smoking groups. However, the

highest frequency of pain was among the CABG subjects currently smoking.

Seventy percent (n=7) of the 10 subjects currently smoking identified

pain as the major ICU stressor, whereas 54.4 percent (n=6) of the 11

subjects who had never smoked and 41.7 percent (n=10) of the 24 subjects

who had previously smoked identified pain as the major ICU stressor.
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In addition to the differences in the frequency of pain, there were

differences in the nature of the pain identified by CABG subjects in

relation to smoking habits. None of the six CABG subjects who had never

smoked identified a hospital event as the cause of the pain experienced

while in ICU, whereas respiratory treatments and coughing were

identified as the cause of the pain by three of the former smokers

(n=24) and three of the subjects currently smoking (n=10). Furthermore,

subjects in both the current and former smoking groups identified the

endotracheal tube as the major ICU stressor. Although all of the CABG

subjects had an endotra cheal tube, none of the subjects who had never

smoked identified the endotra cheal tube as being a stressor. The

perceived stressors of the immediate phase of recovery are presented in

Table 16 in Appendix H.

During the late postoperative phase, 50.0 percent (n=5) of the CABG

subjects in the current smoking group identified pain as the major

hospital stressor, whereas 20.8 percent (n=5) of the subjects in the

former-smoking group and 27.3 percent (n=3) of the subjects who had

never smoked identified pain as the major stressor of the late phase of

recovery.

Another difference observed in the hospital stressors identified by

CABG subjects with various smoking histories concerned the nature of the

stressors. Among the ten subjects who had never smoked, the perceived

stressors tended to reflect mild complications and high level needs, for

example, "nausea" (n=2), "constipation" (n=2), and "lack of fresh air

while assigned to a bed located in the middle of a ward room" (n=2),

whereas the perceived stressors of those subjects with a history of

smoking tended to reflect the presence of more serious complications,
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for example, "burning on urination" (n=3), "weakness and depression"

(n=3), "continuous drainage from leg incision" (n=1), and "swelling in

leg incision" (n=1). The perceived stressors of the late phase of

recovery are presented in Table 17 in Appendix H.

HYPOTHESIS 4: COMPARISON OF HOSPITAL STRESSORS IN ICU WITH THOSE IN THE

CARDIOWASCULAR SURGICAL UNIT

There will be no difference in the nature of the hospital stressors

identified by postoperative CABG patients, while in the cardio

vascular intensive care unit (ICU), compared to those stressors

identified while in another unit after transfer from the ICU.

The major hospital stressors identified by the 45 CABG subjects

are presented in Table 18 in Appendix H. Overall findings indicate

that the hospital stressors were comprised of internal factors related

to the CABG subject and external factors relative to the hospital

environment. Furthermore, the perceived stressors were a reflection of

three conditions operating at the time of the interview, namely 1) phase

of recovery (immediate/late), 2) location of hospital unit (ICU/cardio

vascular surgical unit), and 3) recovery status (uncomplicated/

complicated). Comparison of the stressors identified during the

immediate and late phases of recovery revealed differences in the nature

of the stressors based on the aforementioned conditions. However, the

null hypothesis could not be rejected, due to the possibility of

investigator bias in the qualitative analysis of the data.
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Phase of recovery. Pain was the most frequent hospital stressor

identified by postoperative CABG subjects during both the immediate and

late phases of recovery. However, both the frequency and nature of the

pain differed in relation to the postoperative period. During the

immediate phase of recovery, which consisted of the first several days

after surgery while the subjects were in the ICU, 51.1 percent (n=23)

reported that pain was the major hospital stressor. Most of the

subjects (n=21) identified an area of the body where the pain was

localized, and seven subjects included a specific hospital event or

situation as the cause of the pain.

Thirteen subjects, or 56.7 percent of those who identified pain as

the major ICU stressor, commented that the pain was localized in the

chest area. The hospital event or situations identified as being the

cause of the chest pain were the following: "respiratory treatments and

coughing" (n=6) and "removal of the chest tubes" (n=1). The six

subjects who identified respiratory treatments and coughing as a

component of the ICU stressor further differentiated the location of the

pain as being in the sternal incision. The leg incision was identified

as the second most frequent site of the pain experienced by CABG

subjects (n=5, 21.1%) during the immediate postoperative phase of

recovery.

In the late postoperative phase of recovery following transfer from

the ICU, 31.1 percent (n=14) of the sample identified pain as the major

stressor. Among the 14 subjects, pain in the chest incision accounted

for 42.8 percent (n=6) of the pain. Therefore, in comparison to the

immediate phase of recovery, pain was perceived less frequently as the

major hospital stressor during the late phase of recovery. Furthermore,
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the leg incision accounted for a higher percentage of the pain than it

had in the immediate phase of recovery.

"Lack of sleep" was the second most frequent ICU stressor perceived

by CABG subjects (n=6). In addition to pain, lack of sleep was the only

other stressor experienced both in the immediate and late phases of

postoperative recovery. Each of the subjects who perceived lack of

sleep as the major hospital stressor included a specific environmental

agent. In the ICU the hospital events or situations were the following:

"constant attention given to sick roommate" (n=3) and "frequent

interruptions by the nurses" (n=3). In the late postoperative phase the

hospital situation was "noise by roommates" (n=2).

There was a tendency for the ICU stressors in the immediate

postoperative phase of recovery to be concerned with basic human needs

such as safety, comfort, sleep, food, and the ability to communicate

effectively. Furthermore, in the immediate phase of recovery in ICU the

perceptions of stressors tended to be general and overwhelming in

nature. For example, the following stressors were identified by CABG

subjects in the immediate phase of recovery: "nervousness" (n=4),

"aches all over the body" (n=2), and "everything" (n=2).

In comparison, during the late recovery phase CABG subjects'

perceptions focused on higher level needs. For example, following

transfer from the ICU several of the perceived stressors were "lack of

energy and ambition required to get better" (n=5), "terrible appearance"

of chest and/or leg incision (n=3), and "lack of fresh air while

assigned to bed located in the middle of ward room" (n=2). In addition,

the stressors identified in the late recovery phase were more specific

than the ICU stressors. For example, post-ICU stressors were more
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frequently comprised of a specific hospital event or situation and a

physiological or emotional response resulting from the hospital factor.

Stressors during both phases of recovery involved the subjects'

perceptions of hospital events or situations involving harm/loss,

threat, or challenge to well-being. However, during the immediate phase

the subjects were concerned with surviving the surgery, whereas during

the late recovery phase the subjects were concerned with effectively

accomplishing the tasks of recovery.

The variation in the nature of the stressors during the two phases

of recovery suggest two findings:

1. As the postoperative CABG subject progresses from the

immediate to the late phase of recovery and the critical

nature of the individual's status improves, changes occur

which affect perception of stressors within the hospital

environment. For example, while in the ICU the CABG subject

is still under the effects of anesthesia. Furthermore, CABG

subjects usually receive pain medication at frequent

intervals. These factors alter perceptual ability. In the

late postoperative phase of recovery perceptual function

gradually returns to normal. These influences may account for

the change observed in the nature of the stressors, which are

global in the immediate phase of recovery and specific in the

late recovery phase.

2. While in the ICU during the immediate postoperative phase of

recovery, the CABG subject is the passive recipient of care.

However, a more active role is expected and required during

the late phase of recovery. An example of the transition
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which occurs among CABG subjects, from passive to active

participant in recovery, is the change which occurs in the

location of the pain experienced in the immediate and late

postoperative periods.

In the late phase of recovery CABG subjects are required

to ambulate more frequently than in the immediate phase when

they are in the ICU. This may be a reason that pain in the

leg incision was perceived more frequently as the major

stressor during the late recovery phase than it was in the

immediate postoperative phase.

Location of hospital unit. During the immediate phase of

recovery, the 45 CABG subjects were interviewed in one of two intensive

care units, the cardiovascular ICU (n=34) or the surgical ICU (n=11).

While in the ICU environment, ten different stressors were identified.

Eight of the stressors were unique to the ICU environment and to the

immediate phase of recovery.

The hospital stressor identified by the CABG subjects in the

cardiovascular ICU included the following: "the endotracheal tube"

(n=4), "difficulty eating due to hiatal hernia" (n=1), "fear of chest

incision opening while coughing" (n=1), "lack of information concerning

progress" (n=1), and "not being able to see due to absence of contact

lenses" (n=1). The stressors identified by the subjects in the surgical

ICU tended to be particularly global in nature. These stressors were

the following: "nervousness" (n=3), "aches or pain all over the body"

(n=2), and "everything" (n=1).

The finding that the majority of the stressors identified during

the immediate phase of recovery were not experienced after transfer from
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the ICU may be due to three factors. First, the stressor may have been

eliminated upon transfer from the ICU, as in the case of the endo

tracheal tube. Second, the CABG subject may have learned an effective

manner of coping with the hospital stressor, such as using a pillow to

splint the chest incision while coughing. Third, the ICU stressor may

have been superseded by another stressor in the new location within the

hospital environment.

During the late phase of recovery, 16 stressors were identified.

Although all of the CABG subjects were transferred to the cardiovascular

surgical unit, referred to as E2A, 11 subjects were placed in the

Intermediate ICU (IIC) and 34 subjects were placed in general care

rooms. The differences between these are described in the Methodology

section, Chapter IV.

The criterion for placement on E2A following transfer from ICU is

based upon the individual CABG subject's recovery status. CABG subjects

with postoperative complications such as cerebral or respiratory

insufficiency or continuous cardiac arrhythmias are usually placed in

the IIC for either a few days or the entire remainder of the hospital

ization.

Recovery status. Among the 11 CABG subjects in the IIC, 91.0

percent (n=10) had one or more postoperative complications. The modal

number of complications was 1, and the range was 0-5, whereas among the

34 CABG subjects on E2A, 50.0 percent (n=17) had one or more post

operative complications. The mode was 0 and the range was 0-4.

The variation in the recovery status of the subjects in the IIC

and E2A was reflected in the nature of the stressors reported by

these subjects. The stressors reported by the subjects in the IIC were
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internally focused and had a chronic nature, for example, "pain in the

leg incision", "swelling in leg incision", "continuous drainage from leg

incision", "weakness and depression", "constipation", "frightening

feeling of fast heart beat" (atrial fibrillation), and "nausea".

All of the CABG subjects in the IIC were interviewed on the sixth

postoperative day or later. The nature of the stressors, although less

acute than the ICU stressors, had a passive quality. This was different

from the active, recovery-oriented stressors reported by the CABG

subjects in the general care rooms of E2A. The stressors perceived

while in the IIC reflect the types of postoperative complications

experienced during the unique intermediate phase of recovery experienced

by this group of CABG subjects. Furthermore, the perceived stressors

exemplify the deleterious effect which postoperative complications

inflict on the emotional and physical well-being of CABG subjects.

The 34 CABG subjects in the general care section of E2A reported

stressors such as "burning on urination" (n=4), "lack of fresh air while

assigned to bed in the middle of a ward room" (n=2), "nothing,

everything is fine" (n=2), "terrible appearance of leg incision" (n=2),

"weakness and depression" (n=2), "not knowing what is going to happen

next" (n=1), and "waiting for things to be done, like having leg

dressings changed" (n=1). These stressors reflect responses to the

demands being made for active participation in recovery. For example,

instead of having the indwelling catheter for urinary output, subjects

must void naturally. Subsequently, "burning on urination" became the

major stressor of four subjects.

The desire to know what is happening, to obtain more fresh air,

and not to wait for things are distinctly different from the stressors
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identified in the ICU and IIC. These stressors reflect the needs of

patients without postoperative complications. The improved health

status of these subjects may enable them to cope more effectively with

the hospital stressors experienced during the late postoperative phase

of recovery.

Factors Associated With Variations in Magnitude of Psychosocial Stress

In a previous study using the Hospital Stress Rating Scale, the

following factors were identified as significant predictors of psycho

social stress among 252 general surgery patients: female sex and

younger-aged subjects (Volicer & Burns, 1977). Findings of the present

study indicate that there was no significant difference in the magnitude

of psychosocial stress experienced by CABG subjects in relation to sex

or age. However, there was a tendency for female and older-aged CABG

subjects to have high mean psychosocial stress scores. This information

is presented in Table 19 in Appendix H.

In order to identify factors associated with psychosocial stress in

postoperative CABG subjects, appropriate measures of correlation were

calculated between 17 descriptive characteristics and the magnitude of

psychosocial stress as determined by the Hospital Stress Rating Scale

(Volicer & Bohannon, 1975). The descriptive factors were the following:

age, sex, number of years of education, number of coronary risk factors,

present clinical manifestation of coronary artery disease, family

history of coronary artery disease, history of hypertension, cigarette

smoking, hyperlipidemia, diabetes mellitus, obesity, Type A behavior

pattern, number of days in ICU, number of days hospitalized for CABG

surgery, number of previous hospitalizations, number of times in CCU,
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and number of previous surgical operations. Findings indicate that

there were low correlations between magnitude of psychosocial stress and

the selected descriptive factors.

The one variable which was significantly correlated (p K .05) with

magnitude of psychosocial stress was number of years of education. The

correlation coefficient was -0.297, indicating that a negative, or

inverse, relationship existed.

CABG subjects with the least number of years of education had the

highest psychosocial stress scores. The finding that number of years of

education was the only factor significantly correlated with psychosocial

stress raises the possibility of whether this association was observed

by chance, due perhaps to variance in the sample. Therefore, the

ability to draw inferences from the finding is questionable. Additional

investigation with other samples of CABG subjects is needed to determine

whether education is a conditioning influence which affects the ability

of CABG subjects to cope with stress experienced during hospitalization.

Summary of the Chapter

Chapter V presented a discussion of the findings of the present

study in two parts. Part I focused on the findings in relation to the

five purposes of the study, whereas Part II focused on the findings in

relation to the four hypotheses of the study. Findings indicate that

medically-oriented information describing individuals with coronary

artery disease could be used to describe and study the patient

hospitalized for CABG surgery. The four null hypotheses were accepted

on the basis of lack of statistically significant evidence. Findings
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indicate that selected variables, namely number of coronary risk

factors, manifestation of coronary artery disease, and smoking history,

were not significantly related to magnitude of psychosocial stress. The

major inference drawn from the analyses was that the advancement of

knowledge concerning the stress experienced by postoperative CABG

subjects can not be achieved through the investigation of singular

factors. Rather, it appears that the hospital-related stress

experienced by postoperative CABG subjects is complex and involves

numerous interrelated factors which remain to be identified.
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CHAPTER WI

CONCLUSIONS, IMPLICATIONS FOR NURSING PRACTICE,

AND RECOMMENDATIONS FOR FURTHER RESEARCH

This chapter presents findings, conclusions, and observations

relative to the purposes, hypotheses, and conceptual framework of the

study. In addition, implications for clinical nursing practice and

research are discussed. Questions are generated in light of the

findings, and recommendations are formulated for further research.

Conclusions and Implications

Factors Associated with Psychosocial Stress

The four null hypotheses of the study attempted to identify factors

associated with hospital-related psychosocial stress in postoperative

CABG patients. Findings were not statistically significant at the

p < .05 level. Therefore the null hypotheses were accepted. Neverthe

less, several trends were identified, and conclusions can be drawn which

have implications for nurses.

Subjects with the following characteristics had HSRS scores higher

than the group mean (X=294.2): four coronary risk factors (X=356.2),

current smoker (X=346.2), hypertension (X=311.1), angina pectoris

without myocardial infarction (X=309. 1), and no history of smoking
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(X=301.0). These findings suggest that patients with these charac

teristics are predisposed to experience a greater magnitude of

psychosocial stress during hospitalization than patients without these

characteristics. Further research is needed to confirm these findings

and to determine the nature of relationship between these factors and

hospital-related stress.

Standardized Instruments in Clinical Nursing Research

Several conclusions can be drawn regarding the following three

instruments used in the study: 1) open-ended stressor question (Lazarus

& Cohen, 1977b), 2) Type A Structured Interview (Rosenman, 1978), and

3) Hospital Stress Rating Scale (Volicer & Bohannon, 1975). The study

marked the first time that these instruments had been used in an acute

care setting with postoperative CABG patients. Therefore, the responses

of the subjects, ease of administration, and usefulness of the tools in

relation to the purposes of the study are summarized.

In response to the open-ended stressor questions, subjects were

able to identify the most stressful hospital event or situation without

difficulty, both while in the ICU and after transfer. The brevity of

the interview was appropriate, particularly on the second postoperative

day. Due to the subjects' weak condition, they were able to give only a

brief answer relative to identifying the stressors. Any further

questioning would have overtaxed their strength.

In comparison, during the later recovery period the subjects were

able to give lengthy responses to the stressor question. In light of

the findings it can be concluded that the use of this instrument

provided valuable information identifying the hospital stressors

experienced by the postoperative CABG subjects.
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The Type A Structured Interview was used to assess the behavior

pattern of each of the CABG subjects. Initially the investigator was

concerned that subjects might object to being tape-recorded since

recording of interviews within the hospital setting is somewhat unusual.

Therefore the investigator explained the purpose of the procedure and

none of the subjects objected. However, prior to the interview two

subjects requested that it not be taped.

The Type A interview requires that the questions be asked in a

rapid succession. Although the questions appeared of interest, those

subjects with the Type A behavior pattern appeared disturbed by their

inability to control the interview.

Of the three instruments used in the study, the Hospital Stress

Rating Scale (HSRS) was viewed with the most favor by the subjects. The

response of the subjects may have been related to two factors. First,

the HSRS was administered in the late recovery phase. The subjects

appeared to enjoy the opportunity to reflect on their recovery.

Secondly, the investigator read and sorted the 49 HSRS items. This

afforded the subjects an opportunity to maintain a comfortable position

and time to think about each item. The HSRS was administered following

the Type A interview. Therefore the subjects may have responded

favorably to the HSRS because, in contrast to the Type A interview, they

were able to maintain control by timing their responses to the HSRS

items.

The HSRS provided valuable information describing the stressful

hospital events which were experienced by postoperative CABG subjects.

During the interview, each subject described personal anecdotes in

response to the items. For example, 63.6 percent (n=35) of the subjects
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responded affirmatively to having experienced the HSRS item, "having

medication cause you discomfort". Many of the subjects specified that

the liquid potassium replacements were causing severe distress involving

loss of appetite and, in some cases, nausea.

Another hospital stressor on the HSRS which was frequently

experienced by the CABG subjects (70.9%, n=39) was "being awakened in

the night by the nurse". Many of the subjects commented that lack of

sleep was caused by the following: "constant attention given to sick

roommates", "noise made by roommates", and "frequent interruptions made

by nurses".

Some of the most frequent hospital stressors experienced by

postoperative CABG subjects involved problems which interfered with

their ability to satisfy basic human needs, namely hunger and sleep.

These findings have implications for nurses because nutritional and

sleep disturbances can have negative effects on wound healing and

recovery from surgery. Thus the following questions need to be

investigated:

1. What are the characteristics and risk factors of patients who

develop nutritional problems following CABG surgery? (For

example, do patients with a prior history of gastric ulcer

disease experience adverse gastrointestinal responses to

potassium replacements more frequently than patients without

this health problem?)

2. What methods are used by CABG patients to make the potassium

supplements more palatable?

3. What nursing interventions are useful in promoting restful,

undisturbed sleep in CABG patients?
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Another finding related to the HSRS was that many subjects

identified reasons why they were not experiencing items on the HSRS.

These explanations provide information relative to effective coping

strategies used by CABG patients when encountering potentially stressful

hospital events. This knowledge may be valuable in assisting nurses to

help patients with coping disabilities during stressful hospital

experiences.

Numerous reports have indicated that hospital equipment,

particularly ICU apparatus, is stressful for cardiac surgery patients

(Heller et al., 1970; Kornfeld, 1972; Kornfeld et al., 1965;

McKegney, 1966; West, 1975). Nevertheless, findings indicated that in

response to the item, "having strange machines around you", a small

number, 9.1 percent (n=5), of the CABG subjects responded affirmatively

to having experienced the stressor. Many of the other 53 subjects

commented that they had either seen the machines before or knew their

purposes. Therefore it appears that these subjects perceived the

hospital machines as irrelevant or benign-positive rather than as

StreSS OrS.

This finding may be related to numerous factors. First, the

majority of the subjects, 98.3 percent (n=57), had experienced prior

hospitalization, and 82.8 percent (n=48) had experienced one or more

admissions to a CCU. Secondly, 91.4 percent (n=53) had attended a

preoperative teaching class conducted in the cardiovascular intensive

care unit by staff nurses. Therefore these prior expeirences may have

acted as positive conditioning influences which assisted the subjects to

cope effectively with the hospital equipment.
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A third factor which may have influenced the subjects' perceptions

of the hospital environment involves sex-related differences. For

example, many of the male subjects commented that they were fascinated

with the equipment used in the ICU, particularly the cardiac monitor and

the ventilator. In comparison, the comments of the women indicated that

they were pleased to get away from the ICU equipment.

Two of the five subjects who responded affirmatively to having

strange machines around them were women. The fact that the majority

(n=50, 86.2%) of the sample were men may have accounted for the finding

that few CABG subjects perceived hospital equipment as stressors. This

may be particularly true since most of the studies reporting opposite

findings in cardiac surgery patients were conducted with valve patients,

most of whom were females. To what extent these factors influence

patients' perceptions of the hospital environment and the subsequent

magnitude of stress experienced can only be speculative until more

information is available describing factors associated with patient

hospital transaction.

Descriptive Characteristics of CABG Subjects

A major purpose of the study was to describe the demographic and

cardiac-related characteristics of patients undergoing CABG surgery, as

presented in Chapter W. In order to draw conclusions relative to the

findings, the demographic and cardiac-related characteristics of the

modal CABG subject are presented in Tables 17 and 18 respectively and

are briefly discussed.

Demographic characteristics. An extensive amount of data was

obtained describing demographic characteristics of the subjects. In
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order to illustrate the demographics of the average CABG subject, the

modal characteristics are presented in Table 17. Based on these data,

it can be concluded that the subjects were a homogeneous group. In

comparison to other studies, the subjects appeared to possess

demographic charactersitics representative of other samples of patients

TABLE 1.7

Demographic Characteristics of the
Modal CABG Subject

(n=58)

Characteristics Mode f % Range

Sex Male 50 86.
-

Age 61 6 10. 29–78

Ethnicity/Race Caucasian 49 84.
-

Religious Affiliation Protestant 22 37.
-

Marital Status Married 50 86.
-

Children 2
- -

0-8

Age > 21 132 88. Youngest=2 yrs

Occupation Management 30 51.
-

Work Status Actively
Employed 27 46.

-

Education

Number of Years 12 51 87. 8-23

Highest Degree Earned High School
Diploma 51 87. Grade School

Doctorate

Location of Home

Area Suburban 37 63.
-

Distance from SUH > 100 miles 47 81. 3-12,000 miles
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indicated several noteworthy variations and trends in the demographics

which have implications for nursing practice and research.

The majority of the subjects were middle-aged individuals.

However, the ages ranged from 29 to 78 years, which suggests that the

health-related problems and experiences associated with coronary artery

disease, such as CABG surgery, are shared by adults of all ages. This

finding has implications for nurses, particularly in light of several

reports. In the United States, the mortality from coronary artery

disease has declined; however, the prevalence has not (Gordon & Thom,

1975; Stern, 1979; Walker, 1977). Furthermore, increasing numbers of

coronary patients are undergoing CABG surgery (Akins & Austen, 1980;

Braunwald, 1976; Jenkins, 1980; McIntosh & Garcia, 1978). With the

improvements which have been made over the past decade in cardiac

surgery techniques, neither advanced age nor severity of illness are

contraindications for CABG surgery. Thus it appears that CABG patients'

ages will be more heterogeneous in future years. In order to plan

nursing strategies to meet the needs of future patients, questions such

as the following need to be investigated: What are the stress-related

perceptions and problems of different aged CABG patients?

A change in life styles and values may also affect demographic data

of CABG patients in future studies. Numerous reports have suggested

that changing life-styles and values may contribute to an increased

incidence of coronary artery disease among women (Oliver, 1978;

Rosenman & Chesney, 1980; Waldron, 1976, 1978a, 1978b; Waldron &

Johnston, 1976). Thus in future years a greater percentage of the

patients undergoing CABG surgery may be women. Prior to this

study, nothing had been written describing the characteristics, health
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problems, or hospital-related stress experienced by female CABG

patients.

In light of the findings, it appears that additional information is

required to validate and expand the body of knowledge describing women

CABG patients. For example, although not statistically significant, the

female CABG subjects had a higher magnitude of psychosocial stress

(X=323.4) in comparison to the male subjects (X=292.6). In addition,

the female subjects tended to be older than the males. Differences were

found in the female and male subjects' perceptions of hospital

stressors. For example, four subjects responded that the "terrible

appearance" of the chest and leg incisions was the major stressor during

the later recovery phase. Findings revealed that each of these subjects

were women. These female CABG subjects referred to the incisions with

disgust, as being detrimental to their self-concept of femininity and

sexual attractiveness.

In contrast, none of the male subjects identified the incisions as

a major stressor. However, many of the male subjects commented that the

chest incision looked better than expected and the leg incision hurt a

great deal. In addition, approximately 50.0 percent of the male

subjects expressed concern about appearing weak and older following

surgery. This finding suggests that male patients also experience

changes in body image and self-concept associated with CABG surgery.

Based on these findings, it appears that nurses need to incorporate

psychosocial approaches in their clinical practice with CABG patients.

For example, patients may need time to grieve the loss of past self

image in order to adapt to the present and prepare for the future. In

addition, patients may need the opportunity to talk about their feelings
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in order to effectively cope with sex-related fears and embarrassment

related to changes in body image. Further research is needed

investigating body-image problems experienced by CABG patients.

Another demographic factor which influenced the perceptions and

responses of the CABG subjects was occupation. As a group, the subjects

tended to be management oriented. Thirty male subjects (51.7%) were, or

had been, employed in management positions; therefore it was not

surprising that the perceptions of these individuals tended to focus on

the management of the hospital as a system. For example, several

subjects commented that they would have been less disturbed with being

admitted to a ward room if they had been notified of the hospital

accommodations prior to admission. Also, many subjects commented that

prior information explaining the frequent need to cancel surgery would

have enabled them to remain calm, both during the preoperative waiting

period and when cancelled.

These comments suggest that certain CABG subjects may require

information in order to maintain a sense of control during hospital

ization. When these opportunities are not provided, patients may

experience difficulty coping with these stressful hospital events.

However, other findings suggested that not all CABG patients require

detailed information in order to cope effectively during hospital

ization. For example, one subject preferred not to attend the

preoperative teaching class because, he said, "The more I know about

what is going to happen, the more I will worry."

Additional research is needed in order to identify and understand

the coping strategies used by patients before nurses can teach effective

strategies to future patients.
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The implications of other demographic characteristics, such as

marital status, age of children, and location of home are discussed in

Chapter V. The overall conclusion is that demographic characteristics

influence the perceptions and responses of hospitalized CABG patients.

Therefore nurses need to consider these factors in clinical practice and

research with these individuals.

Cardiac-related characteristics. Based on the modal cardiac

related findings, presented in Table 18, it can be concluded that the

CABG subjects had severe coronary artery disease and were critically

ill. The majority of the subjects had significant ( 2, 70.0%) occlusion

TABLE 18

Cardiac-Related Characteristics of

the Modal CABG Subject
(n=58)

Characteristics Mode f % Range

Number of Coronary
Risk Factors (n=45) 4 15 33.3 1-7

NYHA Classification IV 38 65.6 II-IV

Number of Coronary Wessels
Occluded ( × 70.0%) 3 28 48.3 0-6

Coronary Artery:
Most Frequently Occluded LAD 51 87.9 40-100%

Most Severely Occluded (100%) RCA 24 41.4

Left Ventricular Wall

Function Abnormal 40 71.4

EKG (Admission) Abnormal 40 69.0

Number of Grafts 3 32 55.2 2-5

Postoperative Complications 1 38 65.5 0-7
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of three major coronary arteries and were experiencing severe, disabling

angina pectoris even while resting. Myocardial infarction had been

sustained by 56.9 percent (n=33), and 71.4 percent (n=40) had abnormal

left ventricular function.

Although the subjects were homogeneous in their cardiac disease,

there was wide variation relative to the CABG surgery. For example, the

majority of the subjects, 55.2 percent (n=32), underwent a triple

bypass. However, 35 different combinations of vessels were bypassed,

and 17.2 percent (n=10) underwent one or more coronary endarterectomy

procedures.

These findings emphasize the difficulty confronting nurses when

preparing patients for surgery. Often the extent of the surgery is

unknown until the operation. This uncertainty can contribute to

patients' preoperative anxiety.

Another area of uncertainty is whether an individual patient will

experience a postoperative complication following CABG surgery. Scant

research has been conducted in this area. Thus little is known about

preoperative CABG patients' fears and concerns regarding the possible

consequences of surgery. What effect do these concerns have on the

development of complications and postoperative recovery? In light of

the finding that 38 subjects (65.5%) developed one or more of the 17

different complications observed during recovery, nurses need to

investigate the problem of postoperative complications experienced by

CABG patients. The information generated might enable nurses to

identify patients who are prone to developing complications. In

addition, this knowledge might enhance the nurse's effectiveness in
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preparing patients for CABG surgery. A possible outcome may be a

decrease in the prevalence and severity of postoperative complications.

Although a number of CABG subjects experienced complications, the

longest stay in ICU was nine days, and the longest hospitalization stay

was 21 days. Although many factors may have contributed to the

subjects' expedient recoveries, the subjects' determination and courage,

combined with the clinical knowledge and dedication of the nursing and

medical staff appeared to be major factors which promoted the recovery

process.

Hospital Stressors

The two methods used to ascertain the nature of hospital-related

stress in CABG patients, namely the open-ended stressor question and the

Hospital Stress Rating Scale, provided an extensive amount of

information. The open-ended stressor question provided original

information unique to the perceptions of CABG subjects, whereas the HSRS

provided insights regarding the CABG subjects in comparison to other

groups of general medical and surgical patients, as reported by Wolicer

and associates (1977, 1978).

The responses of the subjects to the open-ended stressor question

are presented in Chapter W. Findings indicated that pain was the most

frequent stressor experienced by CABG patients during both the immediate

phase of recovery while in the ICU and after transfer. The perceived

stressors often had a strong emotional tone, for example "nervousness"

(n=5) and "weakness and depression" (n=5). In addition, situations

unique to CABG surgery and major illness were often perceived

as stressors, such as "the terrible appearance" of the chest and leg
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incisions (n=4) and the "endotracheal tube" (n=6). These stressors

would not have been identified if the structured HSRS had been the only

instrument used in the study; thus the value of using different types

of measures in clinical research seems advantageous.

The HSRS provided another type of valuable information. The most

frequent hospital stressors were items dealing with the following:

1) "separation from spouse", 2) "unfamiliarity of surroundings", and

3) "threat of severe illness", whereas the least frequent stressors

concerned the following: 1) "loss of independnece", 2) "isolation from

other people", and 3) "financial problems".

Findings indicated that the hospital stressors identified by the

CABG subjects were different from those reported among other groups of

medical patients with coronary artery disease. For example, patients

with coronary artery disease have been reported to experience stress

associated with transfer from CCU (Minckley et al., 1979). None of the

CABG subjects identified transfer from the ICU as a hospital stressor.

Rather, many subjects commented that they looked forward to being

transferred out of ICU because it was an indication of their improvement

and recovery. Similar responses have been reported among other types of

surgical patients upon leaving ICU (Wilson-Barnett, 1979).

In comparison to general medical and surgical patients studied by

Wolicer and associates, the Stanford CABG subjects experienced a greater

magnitude of hospital-related psychosocial stress. The one exception

was surgical patients with severe illnesses such as brain tumor (Volicer

& Wolicer, 1978). In addition, the CABG subjects demonstrated wide

variation in the magnitude of psychosocial stress and the types of

hospital events perceived as stressors.
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For nurses working with CABG patients, these findings indicate that

it is difficult to predict which patients will experience undue stress

during hospitalization, the magnitude of stress that patients will

experience, or the type of hospital events that will act as stressors

for patients. The information provided by this study provides nurses

with a basis upon which to plan future studies investigating hospital

related stress in patients.

Clinical Research With CABG Subjects: Response of Subjects and Health

Professionals

A major related finding of the study is that it was well received

by the subjects and their families, professional nursing and medical

staff, and ancillary personnel within the hospital setting. Although

numerous problems were encountered during data collection, none involved

opposition to the study or refusal to participate. Prior to initiation

of the study the investigator was concerned that preoperative CABG

patients, and the professional staff caring for these individuals, might

consider the study to be intrusive or bothersome. However, once the

study began, these fears and concerns were allayed. The hospital staff

were interested and cooperative. Nurses expressed a willingness to

participate, and the medical staff was particularly interested in the

findings.

The prevailing responses of the CABG subjects to the study were

interest and enthusiasm for the idea of nursing research. Numerous

subjects inquired about the nature and purpose of studies conducted by

nurses and commented on the value of such research. The subjects'

respect for the nursing profession and their acceptance of nurses as
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investigators is encouraging. A major implication for nurse investi

gators is that, although clinical research is logistically difficult to

conduct, it is viewed favorably and supported by clients and health

professionals.

Throughout the study the investigator was impressed by the

subjects' willingness to share opinions and give advice which they

thought would be helpful for future CABG patients. The subjects

suggested that CABG patients should be provided with the following

information: 1) surgery might be cancelled, 2) placement in ward rooms

was the norm, 3) pain in chest and leg incisions, generalized aches, and

lack of energy and ambition are expected postoperatively, 4) more pain

may be experienced on the second, in comparison to the first, post

operative day, and 5) the chest incision hurts less if a pillow is held

across the area while coughing, particularly during respiratory

treatments.

Numerous subjects commented that it was reassuring to see the

nurse-investigator at various times during hospitalization. This

finding suggests that the subjects conceptualized the investigator as a

support system. The subjects enjoyed talking with the investigator.

For example, on the second postoperative day numerous subjects stated:

"I look forward to our next visit; by then I will be feeling stronger

and we can talk more."

Furthermore, it appeared that the investigator's postoperative

visits reassured the subjects that they had made it safely through the

surgery. Thus it can be inferred that CABG patients respond favorably

to continuity afforded by health professionals. This lends support to

the major principle underlying the concept of primary care and raises
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the following question: What effect does primary care have on outcome

measures of recovery in CABG subjects?

Patient-Hospital Transaction: The Influence of Social Supports and

Nursing

Although the study was well accepted, two subjects were initially

hesitant to participate in the study. The rationale underlying this

hesitancy has implications for nurses. The two subjects were women who

requested time to discuss the study with their respective husbands,

which was granted. Researchers need to be cognizant of the fact that

potential subjects may require time to thoughtfully consider partici

pating as subjects in research. Furthermore, deliberation may involve

consultation with family members and other social support systems.

Findings indicated that spouses were instrumental in persuading the

hesitant subjects to participate in the study. The investigator

inquired about the opinion of the husbands and was told that the spouses

had encouraged participation because subjects might gain additional

information and attention from the nurses. In addition, the subjects

were asked the reason for their hesitancy. Both subjects responded that

they were afraid that if they gave wrong answers it would have negative

consequences on subsequent nursing care. These subjects were reassured

by the explanation that there were no right or wrong answers and that

nursing care would not be affected.

The responses of these subjects suggest that patients perceive and

respond differently to the same hospital-related event, such as being

asked to participate in a nursing research study. In addition, it is

important for nurses to ascertain subjects' perceptions of hospital
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related events. This type of feedback may be useful in reducing stress

by allaying untoward fears and dispelling misconceptions. Furthermore,

this information can assist clinicians and researchers to develop

methods of presenting procedures and proposals to patients in a clear

and nonthreatening manner.

A second implication is that patients and families view nurses as

being influential forces within the hospital environment. For example,

both acceptance and refusal to participate in the study were considered

to have consequences for health care. This suggests that clients regard

nursing as a major factor contributing to their well-being during

hospitalization for CABG surgery. Therefore nurses need to be aware of

their impact on patients' perceptions and responses.

A third implication drawn from the responses of the subjects is

that patients are members of social systems. Social factors were found

to have positive and negative influences on the ability of the CABG

subjects to cope adaptively to hospital-related demands and stressors.

In the situation previously described, it appeared that the spouses

acted as a positive influence in assisting their wives to cope with the

request to participate in this study.

In contrast, the responses of another CABG subject appeared to be

negatively influenced by a family problem. It was observed that one

subject was anxious and depressed following surgery because of fears

that he would be unable to care for his disabled wife following

discharge from the hospital. Further information is needed to identify

the social support systems and problems of CABG patients. In addition,

the effect which these factors have on recovery following surgery needs

to be investigated.



- 287 -

Relevance of Conceptual Framework and Model

The conceptual framework and model developed to guide the study

were appropriate in light of the findings. There was wide variation in

the nature and magnitude of the psychosocial stress experienced by the

postoperative CABG subjects. Stress appeared to involve a continuous,

highly complex transaction between the CABG patient and the hospital

environment.

Patient-hospital transaction was cognitively mediated and

influenced by a multitude of physiological, psychological, and social

factors. Findings suggested that variations in these factors influenced

CABG subjects' perceptions, coping, and stress responses. An overall

conclusion is that the psychosocial conceptual framework and systems

model constructed for the purposes of this study can be used to guide

further research investigating stress in patients hospitalized for CABG

surgery.

Recommendations for Further Research

The study generated questions with implications for nursing. These

questions involve theoretical and methodological issues relative to the

stress experienced by hospitalized CABG patients. The following are

recommendations for further research:

1. The study needs to be replicated in order to validate and

extend the findings. Additional research is needed to

determine the nature of the relationships observed between

demographic and cardiac-related characteristics and stress

experienced by CABG patients during hospitalization. Further
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more, the study needs to be conducted with comparison groups

of medical and surgical patients. The information generated

by these studies would enable nurses to anticipate and assess

the stress-related responses of CABG patients and facilitate

the planning of effective stress reduction strategies.

Studies are needed to identify additional methods of measuring

the magnitude of psychosocial and physiological stress

experienced by CABG patients. This information would enable

nurses to accurately measure the effectiveness of stress

reduction interventions among hospitalized patients.

Findings indicated that the relationship between coronary risk

factors and magnitude of psychosocial stress was not

effectively determined by examining the number of risk factors

possessed by the CABG subjects. Future studies need to

include both the type and combination of risk factors in the

analyses. A multivariate approach, with a sample size of 100

subjects, is recommended.

Future studies investigating hospital-related stress need to

focus on the preoperative phase of hospitalization. Findings

suggested that preoperative experiences, such as cancellation

of surgery, may influence subsequent perceptions and responses

of CABG patients. Thus the following question needs to be

researched: What effects do benign and stressful preoperative

experiences have on measures of postoperative recovery?

Findings suggested that CABG patients may be predisposed to

experience stress during hospitalization because CABG surgery,
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the patient role, and the hospital environment impose

constraints which limit patients' abilities to use customary

modes of coping. Research is needed to identify the coping

strategies used by CABG patients and the hospital events which

exceed their ability to cope effectively. This information

might assist nurses to teach CABG patients adaptive methods of

dealing with stressful hospital events and situations.

Social factors were found to influence CABG subjects'

perceptions and responses during hospitalization. Further

research is needed to identify the social support systems of

CABG patients and to determine the influence which social

factors have on stress, coping, and recovery in patients

hospitalized for CABG surgery.

Findings indicated that the most frequent stressors exper

ienced by CABG subjects were pain, lack of sleep, and

nutritional distress secondary to oral potassium replacements.

Collaborative studies need to be undertaken with physicians

and other health care providers to develop improved methods of

alleviating pain, promoting restful, undisturbed sleep, and

providing potassium supplements which are effective and

palatable.

Findings suggested that self-image was affected by experiences

related to the CABG surgery, for example the sternal and leg

incisions. Further research is needed to determine the effect

which CABG surgery has on measures of self-image in both

female and male CABG patients. In addition, studies need to

be conducted investigating the effect which negative self

image following CABG surgery has on the recovery process.



- 290 -

9. Findings indicated that there were differences in the stress

related perceptions and magnitude of psychosocial stress of

CABG subjects with a history of myocardial infarction in

comparison to those without a history of myocardial

infarction. Further research is needed to confirm these

findings. It is recommended that future studies use

quantitative methods to measure the effect of variations in

coronary disease history on the stress-related responses of

CABG patients.

Summary of the Chapter

Chapter VI presented conclusions drawn from the study findings,

implications for nursing practice, and recommendations for further

research. The chapter began with an overview of the study. Conclusions

and implications were discussed regarding the patients' acceptance of

the study protocol. The role of the nurse and nurse-investigator within

the hospital setting and the usefulness of the instruments employed in

data collection were discussed. The demographic and cardiac-related

characteristics of the modal CABG subject were presented, and questions

were generated with implications for nursing practice and research.

Inferences were drawn from the findings describing hospital stressors

and factors associated with psychosocial stress experienced by the CABG

subjects. Conclusions were discussed regarding the relevance of the

conceptual framework and model for nurses. The chapter concluded with

recommendations for further research.
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APPENDIX A

DEFINITION OF TERMS



- 292 -

DEFINITION OF TERMS

Adaptation: A state of health and well-being; the outcome of

adaptive physiological, psychological, and social responses to

environmental demands and stressors.

Adaptive responses: The physiological, psychological, and social

responses which assist a person to manage demands and stressors in

the environment in a manner which promotes health and well-being

(Lazarus, 1968, 1978; Selye, 1976a, 1980).

Cognitive appraisal: " . the mental process of placing any event

in one of a series of evaluative categories related either to its

significance for the person's well-being (primary appraisal) or to

the available coping resources and options (secondary appraisal)"

(Lazarus & Launier, 1978, p. 302).

Coping: a key adaptational process called into being

in stressful primary appraisals (Lazarus, 1978, p. 29). "Coping

consists of efforts, both action-oriented and intrapsychic, to

manage (i.e., master, tolerate, reduce, minimize) environmental and

internal demands, and conflicts among them, which tax or exceed a

person's resources" (Lazarus & Launier, 1978, p. 311).

Demand: Anything in the internal or external environment, for

example an event or situation, which required a response from a

person.
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Environment: "The aggregate of all surrounding things, conditions,

or influences" (Urdang & Flexner, 1968, p. 442). An environment

has boundaries, however, which impose limits on that which is

inside, called the internal environment, and that which is outside

the boundaries, called the external environment.

Health: The "expressions of the success . . . experienced by the

organism in its efforts to respond adaptively to environmental

challenges" (Dubos, 1965, p. xvii).

Maladaptation: A state of illness or disease; the outcome of

maladaptive physiological, psychological, and social responses to

environmental demands and stressors.

Maladaptive responses: The physiological, psychological, and social

responses, which may or may not assist a person to manage demands

and stressors in the environment. However, prolonged or excessive

maladaptive responses result in physiological changes which can be

detrimental to health and well-being (Lazarus, 1968, 1978; Selye,

1956, 1976a, 1976b).

Perception: A cognitive process, involving ". . . information

processing at physiological levels as well as at higher levels of

abstraction . . . " (Claus, 1980, p. 11). Perception is different

from cognitive appraisal, which evaluates perceived stimuli for

significance to well-being (Arnold, 1970; Lazarus & Launier,

1978). Perception is an integral part of person-environment
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transaction (Lazarus, 1978). Furthermore, according to Wolff

(1953), "the stress accruing from a threatening situation is based

in large part on the way the affected subject perceives it;

perception depends upon a multiplcity of factors including the

individual's genetic equipment, basic needs and longings, earlier

conditioning influences, and a host of life experiences and

cultural pressures" (pp. 39-40).

Psychosocial Stress: Stress which is cognitively mediated and arises

from a social environment, such as a hospital.

Response: The physiological, psychological, and social stress and

coping actions, which are continuously used in person-environment

transaction.

Stress: The physiological, psychological, and social responses of a

person to environmental demands which tax or exceed adaptive

resources (Lazarus, 1978; Lazarus & Launier, 1978). Stress

responses are psychologically mediated by cognitive processes, such

as perception and appraisal, and coping (Lazarus, 1968). Cognitive

processes, coping, and stress responses can be inhibited or

enhanced by "conditioning influences", such as demographic

characteristics, cardiac disease history, and coronary artery

disease risk factors (Selye, 1976a, 1980). Stress responses can be

adaptive or maladaptive, depending upon the outcome of the response

on health and well-being (Lazarus, 1968; Selye, 1974, 1976a,

1980).
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Stressors: Any demand which acts as an agent in precipitating,

initiating, or causing stress by taxing or exceeding the adaptive

resources of a person. According to Lazarus (1976), physical

stressors are "certain environmental conditions which are noxious

to the tissues of the body or to the normal integrated functions of

these tissues" (p. 47), whereas psychosocial stressors are "certain

environmental social conditions, which . . . can also be damaging,

now or in the future" (Lazarus, 1976, p. 47).

Transaction: The ongoing relationship in which a person influences

and is influenced by the environment, particularly the social

environment (Lazarus, 1978; Lazarus & Launier, 1978; Lazarus et

al., 1980b). The term transaction is used to describe the unique

relationship of person-environment as one entity, as differentiated

from the term interaction, which separates the concepts person and

environment into two discrete variables (Lazarus, 1978; Lazarus &

Launier, 1978).
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APPENDIX B

LETTERS OF PERMISSION

Beverly J. Volicer, Ph.D.

Norman E. Shumway, M.D., Ph.D.

Duane D. Walker, R.N., M.S., F. A. A. N.
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\ , | STANFORD UNIVERSITY, STANFORD, CALIFORNIA 94505

NORMAN E. SHUMWAY. M.D.
FRANCEs AND CHARLEs Field PROFEssoR
OF CARDIOVAscu'LAR SURGERY

SCHOOL of MEDicine

November 28, 1980

Judith Ann Moran, R.N., M.S.
352 Caprino Way, #10
San Carlos, CA 94070

Dear Ms. Moran,

I have read your protocol for studying patients following routine
coronary artery bypass graft surgery and agree without reservation that
you may include patients from my service in this study. I do not feel
that it will interfere at all in the care of our patients and we would
be interested in the results of your study. It may identify factors
which increase stress on patients having coronary bypass surgery.

Sincerely,

Azs
Norman E. Shumway, M.D.

Professor and Chairman
Dept of Cardiovascular Surgery

NES : dt
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STANFORD UNIVERSITY MEDICAL CENTER

STANFORD, CALIFORNIA 94305 - (415) 497-2300

STAN Ford UNIversity Hospital AND CLINics
Administration

December 1, 1980

Ms. Judith Ann Moran, R.N., M.S.
352 Caprino Way #10
San Carlos, CA 94070

Dear Judy:

Thank you for sharing with me a copy of your proposal for your
doctoral dissertation entitled, "Factors Associated With Psycho
social Stress in Postoperative Aorto-coronary Artery Bypass Graft
Patients." Since I had bypass surgery myself a year ago, I
obviously have a special interest in your dissertation.

I would like to give you some thoughts on your design. In your
subject group you state any patient 21 years of age or older would
be part of your sample group. I would recommend you focus on a
subject 40 years or older and that you make an attempt to compare
this group career-wise. You may even want to select a group 40-65
years of age and have a sample of 25 males and 25 females. Secondly,
I would like to see your study focus also on stress related to the
patient when discharged from the hospital. It is my opinion that
the nurse should play an important role in decreasing the stress
related to leaving the security of the hospital.

During my hospitalization the focus seemed to be on the implications
of diet, and really did not prepare me as to what I should expect
in postoperative pain, amount of exercise, let alone sexual activity.
I must confess that my stress level was at a point where I may have
received this information but did not remember it.

Your design is well written and I am very pleased that you will be
conducting your study at Stanford University Hospital. Please keep
me informed of your progress, and if I can help in any way, please
feel free to call upon me.
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Ms. Judith Ann Moran, R.N., M.S. -December 1, 1980
Page 2

I wish you the very best of luck and look forward to seeing your
results.

Sincerely,

*—
Duane D. Walker, R.N., M.S., F.A.A.N.
Associate Administrator Hospital & Clinics/
Director, Nursing Service

DDW:mjp

cc: Dr. June Bailey
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THE PLANNERS STUDIO
375 ELLIOT STREET

NEWTON UPPER FALLS, MA 02164
(617) 964–6360

October 30, 1980

Ms. Judith Ann Moran R. N. , M. S.
352 Caprino Way #10
San Carlos, CA.

Dear Ms. Moran,

9 40 70

Thank you for your letter about the Hospital Stress
Rating Scale. I
may be useful to
instrument. You
described in the

My subjects
haven't seen any
population. You

am sending copies of some papers which
you. There is no "official copy" of the
can use it and score responses as
enclosed papers.

were not critically ill patients, and I
application of the HSRS to such a
might consider deleting some items from

the HSRS and adding others which would be more relevant
for such patients.

BJW/bs
encl:

Since rely yours, ,

AE2.2, 4-2.2%.24
Beverly J. Wolicer, Ph.D
Research Coordinator
Occupational Alcoholism
Demonstration Effort for
Women.

CONSULTANTS IN SOCIAL AND PHYSICAL PLANNING
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Permission to use Type A Structured Interview

granted by Ray Rosenman, M.D.

December 1980
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APPENDIX C

HUMAN SUBJECTS APPROVAL

University of California, San Francisco

Stanford University
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SAN FRANCISCO
COMMITTEE ON HUMAN RESEARCH

December 12, 1980 º

Judith Moran, R.N.
352 Caprino Way #10
San Carlos, CA 94070

Dear Ms. Moran:

During the meeting yesterday, the Committee on Human Research reviewed
your new application sponsored by Dr. June Bailey, "Factors Associated
with Psychosocial Stress in Postoperative Aorto-Coronary Artery Bypass
Graft Patients." The members agreed that the protocol could be approved
contingent upon modification of the consent form, and had one suggestion
concerning the protocol.

--

It was thought that the consent form could be shortened and simplified
a bit by using lay terms in several places and omitting unnecessary phrases
such as "I understand that." Although this phrase used to be included in
some of our consent form examples, it is now recognized that the consent
document is meant to inform the subject only; one cannot ever guarantee
that the subject "understands," and to state it is simply putting words in
the subject's mouth. The sense of the statements remain when this phrase
is deleted. By the same token, the phrase in the description of Part III
in the consent form, "... none of them will embarass me...," was also
objected to, since you are stating an assumption about the subject as fact.
This phrase should be deleted as well.

Note was also made that some of the demographic data included on the
questionnaires could probably be obtained by you from the medical charts
beforehand, depending upon the timing of consent and participation. Since
this would help decrease a little of the subject's time demands, you might
consider this if it is feasible.

Please return four copies of the full response (revised consent form
and answers) to Clinics 116. When they are received and are accepted,
final approval will be issued. If you have any questions or objections
please call me, Erica Heath, or Louise Tipton at 666-1814.

Sincerely,

. James Lindauer, M.D.
Chairman
Committee on Human Research

LT

cc: Dr. June Bailey

UNIVERSITY OF CALIFORNIA—(Letterhead for interdepartmental use)
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UNIVERSITY OF CALIFORNIA
SAN FRANCISCO
COMMITTEE ON HUMAN RESEARCH

TO: June Bailey, Ed.D., for Judith Moran, R.N.
N 319 Y/352 Caprino Way #10, San Carlos, CA 94070

RE: Factors Associated with Psychosocial Stress in Postoperative Aorto
Coronary Artery Bypass Graft Patients

DATE OF APPROVAL: January 8, 1981

The UCSF Committee on Human Research has approved the above request
to involve humans as subjects in research.

The submission was approved as submitted.

XX The submission was modified during review. Correspondence and
modifications are available in the CHR office.

In addition to the above, approval is subject to the following
condition(s):

APPROVAL NUMBER: 937703–01 This should be included on all

correspondence, consent forms, and patient charts.

EXPIRATION DATE: January 8, 1982 If the project is to continue, it .
must be renewed by this date. Instructions are available.

MODIFICATIONS: Any modification affecting subjects must receive approval.
Any deletion, including re-classification of any of the procedures to
standard therapy, should be reported.

COMPLICATIONS: All complications must be reported immediately to the CHR.

NOTICE: The University will defend and indemnify any principal investigator
in legal actions arising from research activities involving humans if
the activities had current CHR approval.

QUESTIONS: If questions arise, please contact Erica Heath or Louise Tipton
at (1415) 666–1814 or at Clinics llS.

-

Sincerely,

^ James M. Lindauer, M.D.
Chairman
Committee on Human Research

CC: Contracts & Grants

Drug Information & Analysis Service

Enc.: copies of submitted materials
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CE MEMORANDUM e STANFORD UNIVERSITY e OFFICE MEMORANDUM e STANFORD UNIVERSITY e OFFICE MEMORANDUM

■ o

FROM

SUBJECT:

DATE: January 6, 1981

Judith Ann Moran, R.N., M. S.
School of Nursing, University of California

Chairman, Medical Committee for the
Protection of Human Subjects in Research

Protocol entitled "Factors Associated with Psychosocial Stress in Postoperative
Aorto-coronary Artery Bypass Graft Patients"

The Committee approved human subject involvement in your research on
January 6, 1981.

The expiration date of this approval is January 5, 1982.
If this project is to continue beyond that date, please submit an updated
proposal in advance for the Committee's re-approval. If this proposal is
used in conjunction with any other human experimentation or if it is modified
in any way, it must be re-approved for these special circumstances. In
addition, the Committee requests prompt notification of any complications
which may occur during any experimental procedure.

'All continuing projects and activities must be reviewed and re-approved
at least annually by the Committee. Committee approval of any project is
for a maximum period of one year. It is the responsibility of the investigator
to resubmit the project to the Committee for annual review.

Z
cc: Sponsored Projects

Duane Walker

P. S. : One of the reviewers made the following suggestion for your consideration.
"I would recommend that Miss Moran remove her address from the bottom of

the consent form, but this is entirely up to her."

Funding Agency: Self-sponsored
Period of Time: 1/6/81 through 1/5/82
Subjects Involved: Minors — Fetuses - Abortuses — Pregnant Women – Prisoners –

Mentally Retarded — Mentally Disabled 3:5
Subjects at Risk: no

Investigational New Drugs: no
Cooperating Institutions: In O

i
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CE MEMORANDUM e STANFORD UNIVERSITY e OFFICE MEMORANDUM e STANFORD UNIVERSITY e OFFICE MEMORANDUM

*ROM

SUBJECT:

DATE: February 3, 1981

Judith Ann Moran, R. N. , M. S.
School of Nursing, University of California

Chairman, Medical Committee for the
Protection of Human Subjects in Research

Protocol entitled Revision of Consent Form for "Factors Associated with
Psychosocial Stress in Postoperative Aorto-coronary
Artery Bypass Graft Patients"

-

The Committee approved human subject involvement in your research on
February 3, 1981.

The expiration date of this approval is February 2, 1982.
If this project is to continue beyond that date, please submit an updated
proposal in advance for the Committee's re-approval. If this proposal is
used in conjunction with any other human experimentation or if it is modified
in any way, it must be re-approved for these special circumstances. In
addition, the Committee requests prompt notification of any complications
which may occur during any experimental procedure.

All continuing projects and activities must be reviewed and re-approved
at least annually by the Committee. Committee approval of any project is
for a maximum period of one year. It is the responsibility of the investigator
to resubmit the project to the Committee for annual review.

%az. 44.2%, 44
7 - Philip A. Berger, M.DZ Chairmaž

cc: Sponsored Projects
Duane Walker

Funding Agency: Self-sponsored
Period of Time: 2/3/81 through 2/2/82
Subjects Involved: Minors — Fetuses – Abortuses – Pregnant Women - Prisoners -

Mentally Retarded — Mentally Disabled -(others )
Subjects at Risk: In O

Investigational New Drugs: no
Cooperating Institutions: no
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APPENDIX D

CONSENT FORM
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO
SCHOOL OF NURSING

CONSENT TO BE A RESEARCH SUBJECT

Judith Ann Moran, R.N., is doing a research study to learn what biological,
psychological, and social factors are associated with having an aorto
coronary artery bypass graft. Since I am going to have this operation,
I have been invited to participate.

If I agree to be in the study, I will have two interviews with Miss Moran
after my heart surgery.

1. The first interview of about 15 minutes will be the second morning
after the surgery, while I am in the cardiovascular intensive care unit.
It will be about my experiences in and perceptions of the intensive care
unit.

2. The second interview of about an hour will be in the morning,
6 days after surgery, after I am transferred from the intensive care
unit. This interview will have three parts:

A) There will be a 15 minute or so talk about my experiences
since being transferred from the intensive care unit.

B) I will be asked to sort 49 index cards with descriptions of
hospital events into two piles: one of events I have experienced,
and one of events I have not experienced, since being hospitalized
for my heart surgery. This will take about 15 minutes to complete.

C) Miss Moran will ask me 25 questions about my everyday activities
and habits. This will take about 20 minutes and will be tape-recorded.

3. As part of consenting I also am giving Miss Moran permission to see
my medical chart to get infromation about my heart disease and surgery.

Every effort will be made to protect my anonymity, and my responses will
be kept as confidential as possible. Code numbers, instead of names,
will be used on all written documents and tape-recordings of my responses;
after completion of the study, the code sheets, index cards with responses
to the interviews, and the tape-recordings will be destroyed.

There will be no direct benefit to me from participating in this study,
but the information gained may help future aortocoronary artery bypass
graft patients in dealing with the experience of heart surgery.

I am free to discuss any aspect of the study with my family or doctor if
I wish. If I have any questions about the study, I may call Miss Moran
at (415) 593-7270, daily at any time.

Participation in research is voluntary. I am free to refuse to be in
the study or to withdraw at any time, without jeopardy to my care here
at Stanford University Hospital.

Date Signature
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APPENDIX E

INSTRUMENTS

Hospital Stress Rating Scale

Type A Structured Interview
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HOSPITAL STRESS RATING SCALE

(Volicer & Bohannon, 1975)

Assigned Stress Event
Rank Value

1 13.9 Having strangers sleep in the same room with you
2 15.4 Having to eat at different times than you usually do
3 15.9 Having to sleep in a strange bed
4 16.0 Having to wear a hospital gown
5 16.8 Having strange machines around
6 16.9 Being awakened in the night by the nurse
7 17.0 Having to be assisted with bathing
8 17.7 Not being able to get newspapers, radio or TV when

you want them
9 18.1 Having a roommate who has too many visitors

10 19. 1 Having to stay in bed or the same room all day
11 19.4 Being aware of unusual smells around you
12 21.2 Having a roommate who is seriously ill or cannot talk

with you
13 21.5 Having to be assisted with a bedpan
14 21.6 Having a roommate who is unfriendly
15 21.7 Not having friends visit you
16 21.7 Being in a room that is too cold or too hot
17 22. 1 Thinking you appearance might be changed after your

hospitalization
18 22.3 Being in the hospital during holidays or special

family occasions
19 22.4 Thinking you might have pain because of surgery or

test procedures
20 22.7 Worrying about your spouse being away from you
21 23.2 Having to eat cold or tasteless food
22 23.3 Not being able to call family or friends on the phone
23 23.4 Being cared for by an unfamiliar doctor
24 23.6 Being put in the hospital because of an accident
25 24.2 Not knowing when to expect things will be done to you
26 24.5 Having the staff be in too much of a hurry
27 25.9 Thinking about losing income because of your illness
28 26.0 Having medications cause you discomfort
29 26.4 Having nurses or doctors talk too fast or use words

you can't understand
30 26.4 Feeling you are getting dependent on medications
31 26.5 Not having family visit you
32 26.9 Knowing you have to have an operation
33 27. 1 Being hospitalized far away from home
34 27.2 Having a sudden hospitalization you weren't planning

to have

35 27.3 Not having your call light answered
36 27.4 Not having enough insurance to pay for your

hospitalization
37 27.6 Not having your questions answered by the staff
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Hospital Stress Rating Scale (continued)

38
39

41
42
43
44
45
46
47
48
49

28.

29.
31.

31.

32.
34.
34.
34.
34.
35.
39.
40.

Missing your spouse
Being fed through tubes
Not getting relief from pain medications
Not knowing the results or reasons for your treatments
Not getting pain medication when you need it
Not knowing for sure what illness you have
Not being told what your diagnosis is
Thinking you might lose your hearing
Knowing you have a serious illness
Thinking you might lose a kidney or some other organ
Thinking you might have cancer
Thinking you might lose your sight
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THE TYPE A STRUCTURED INTERVIEW

(Rosenman, 1978)

"I would appreciate it if you would answer the following questions to
the best of your ability. Your answers will be kept in the strictest
confidence. Most of the questions are concerned with your superficial
habits and none of them will embarrass you." (Begin taping now)

1. May I ask your age?

2. What is your job?

(a) How long have you been in this type of work?

+ 3. Are you SATISFIED with your job level?

(a) Why? Why not?

+ 4. Does you job carry HEAVY responsibility?

(a) Is there any time when you feel particularly RUSHED or
under PRESSURE 2

(b) When you are under PRESSURE, does it bother you?

+ 5. Would you describe yourself as a HARD-DRIVING, AMBITIOUS type
of may (woman) in accomplishing the things you want, OR would
you describe yourself as a relatively RELAXED and EASY-GOING
person?

(a) Are you married?

(b) (If married) How would your WIFE (HUSBAND) describe you
in those terms--as HARD-DRIVING and AMBITIOUS or as relaxed

and easy-going?

(c) Has she (he) ever asked you to slow down in your work?
Speed up?

(d) (If no) NEVER2

(e) How would SHE (HE) put it in HER (HIS) own words?

(f) Do you like to get things done as QUICKLY as possible?

+ 6. When you get ANGRY or UPSET, do people around you know about it?

(a) How do you show it?

(b) Do you ever pound on your desk? Slam a door? Throw things?

+ Interruptions, including "meaningless question"
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Type A Structured Interview (continued)

+ 7. Do you think you drive HARDER to ACCOMPLISH things than most of
your associates?

8. Do you take work home with you?

(a) How often?

(b) Do you really do it?

9. Do you have children? (If no children - Have you ever played
with small children?) With your children, when they were around
the ages of 6 and 8, did you EVER play competitive games with
thems, like cards, checkers, Monopoly?

(a) Did you ALWAYS allow them to WIN on PURPOSE?

(b) Why or why not?

10. When you play games with people YOUR OWN age, do you play for the
FUN of it, or are you REALLY in there to WIN!

11. Is there any COMPETITION in your job?

(a) Do you enjoy this?

§ 12. When you are in your automobile, and there is a car in your
lane going FAR T00 SLOWLY for you, what do you do about it?

(a) Would you MUTTER and COMPLAIN to yourself? Honk your horn?
Flash you lights?

(b) Would anyone riding with you know that you were ANNOYED?

13. Most people who work, have to get up fairly early in the morning;
in your particular care, uh-what-time-uh-do-you-uh, ordinarily
uh-uh-get-up?

* 14. If you make a DATE with someone for, oh, two o'clock in the
afternoon, would you BE THERE on TIME?

(a) Always? Never?

(b) If you are kept waiting, do you RESENT it?

(c) Would you SAY anything about it?

(d) Why or why not?

+ Interruptions, including "meaningless question"

W.* Challenges
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Type A Structured Interview (continued)

15.

16.

18.

19.

$ 20.

21.

22.

If you see someone doing a job rather SLOWLY and you KNOW that
you could do it faster and better yourself, does it make you
RESTLESS to watch him or her?

(a) Would you be tempted to STEP IN AND D0 IT yourself?

(b) Have you ever done that?

Do you OFTEN do two things at THE SAME TIME--like reading while
watching the TV, shaving while taking a shower, writing or reading
while talking on the telephone?

(a) Never? Always?

What IRRITATES you most about your work, or the people with
whom you work?

Do you EAT rapidly? Do you WALK rapidly? After you've FINISHED
eating, do you like to sit around the table and chat, or do you
like to GET UP AND GET GOING2

When you go out in the evening to a restaurant and you find eight
or ten people WAITING AHEAD OF YOU for a table, will you wait?

(a) Most of the time, how long will you wait?

(b) What will you do while you are waiting?

(c) Are you impatient while you are waiting?

Would you EVER ask another person in a restaurant to stop smoking?

(a) What would you say? How would you do it?

(b) (If no) What if your companion asked you to ask a man
smoking a smelly cigar to stop? How would you do it?

(c) If no, why not?

How do you feel about WAITING in lines--bank lines, supermarket
lines, post office lines?

(a) How long would you wait?

(b) What will you do while you are waiting?

(c) Are you frustrated while waiting?

* Challenges
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Type A Structured Interview (continued)

* 23.

24.

25.

Do you ALWAYS feel anxious to GET GOING and FINISH whatever you
have to do?

(a) Always? Never?

Do you have the feeling that TIME is passing too RAPIDLY for you
to ACCOMPLISH all the things that you THINK you should GET DONE
in one day?

(a) Do you OFTEN feel a sense of TIME URGENCY or TIME PRESSURE?

Do you HURRY in doing most things?

That completes the interview. Thank you very much.

Closure: "This completes the interview of Subject (give code numbers)."
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APPENDIX F

DATA COLLECTION TOOLS

Hospital Stress Rating Scale Scoring Form

Data Collection Form



HOSPITALSTRESSRATINGSCALESCORINGFORM

PatientPatientCode
#

Itemsexperienced:TotalScoreDate

(PossibleTotal
=
1226.0)

Factors: 1
(8)2
(10)
3(2)4(2)5(6)6(7)
7
(7)8(3)9(4)

IsolationThreatof
Problems

Unfamiliarity
ofLossof
SeparationFinancialfromOtherLackofSevereSeparationWith

SurroundingsIndependencefromSpouseProblemsPeopleInformationIllnessfromFamilyMedications
01
13.90215.42022.72725.91221.21922.41722.11822.32826.0 0315.90416.03828.43627.41421.62524.22423.63126.53026.4 0516.80717.01521.72926.43226.93327.14031.2 0616.90817.72223.33727.63427.24232.4 1119.40918.

12624.54131.94634.6 1621.71019.14534.54334.04735.6 2123.21321.54434.14839.2 2323.43527.3

3929.2 4940.6

Total151.2221.951.
1
53.3146.8200.6209.275.9116.0 Patient's Score:
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DATA COLLECTION FORM

Patient Code Number:

Patient Record Number:

Attending Physician:

Date of Admission:

Time:

Unit:

Date of Surgery:

Time:

Number of Times Surgery Postponed
(Requiring an all day N. P.O.):

Date of Transfer from NICU:

Time:

Receiving Unit:

Date of Post-transfer Interview

(6th Postoperative Day):

Time:

Unit:

Room Number:

Number of Beds in Room:

Number of Other Patients in

Room During Interview:

Date of Discharge:

Number of Preoperative Days (Including
Admission Day and 0. R. Day):

Number of Postoperative Days:

Number of Days Hospitalized for CABG Surgery:

Number of Times Transferred During
Hospitalization for CABG Surgery:
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Demographic Characteristics

Age

Sex

Ethnicity

Religion

Marital Status

Number of Children

Education

35
36 - 45
46 – 55
56 – 65

65

Male

Female

Caucasian
Black
Asian

Spanish
Other

Roman Catholic
Jewish

Protestant

Single, never married
Married
Remarried

Separated
Divorced
Widowed

Number of Years of Education

Highest Degree Held High School Diploma
Associate Degree
Baccalaureate Degree
Master's Degree
Doctoral Degree

Occupation

Home

(Distance from Stanford) < 25 miles
26 – 50
51 - 75
76 - 100

X 100 miles
Out of State
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Coronary Artery Risk Factors

Family History of Coronary Artery Disease

Describe

Cholesterol

Serum Cholesterol Level mg/dl.

History of Hyperlipidemia
Number of Years

History of Hyperlipoproteinemia
Number of Years

Medications

Cigarette Smoking
Number of Cigarettes Smoked

Number of Years of Smoking

Length of Time Since Giving Up Smoking

No History of Smoking

Not Currently Smoking

No
Yes

Normal

Abnormal

No

Yes

No
Yes

Less than % pack/day for less than 20 years, or
cigars only or pipe only

1 pack/day for less than 20 years, or % pack/day
for more than 20 years

1% pack/day for 10-30 years, or
2 packs/day for less than 20 years, or
1 pack/day for more than 20 years

2 packs or more/day for 20 years, or
1% packs or more/day for 30 years
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History or Hypertension

Number of Years

Medication

Blood Pressure:

(Admission)

History of Diabetes Mellitus

Number of Years

Medication

Fasting Serum Glucose

Family History of Diabetes Mellitus

Describe

Obesity (10% or more over ideal weight)

Height CIn ºr ft

Weight kg = lbs
(Admission)

Exercise:

Alcohol:

Behavior Pattern

mg/dl.

in

OZ

No

Yes

Normal
Abnormal

No

Yes

Normal
Abnormal

No

Yes

No
Yes
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CARDIAC DISEASE HISTORY

Manifestation of Atherosclerotic Coronary Artery Disease

Degree of Angina Pectoris

10.

11.

No angina
Stable mild angina pectoris
Stable disabling angina pectoris
Recent onset angina pectoris without rest pain
Recent onset angina pectoris plus rest pain
Progressive angina pectoris without rest pain
Progressive angina pectoris with rest pain, not disabling
Progressive angina pectoris with rest pain, disabling
Any of the above (4-8) in a patient with previous episodes
of chest discomfort due to myocardial ischemia or with
objective signs of previous coronary atherosclerotic heart
disease

Prolonged chest discomfort attributed to myocardial ischemia
in a patient without previous episodes of chest discomfort
due to myocardial ischemia or objective signs of previous
coronary atherosclerotic heart disease
Prolonged chest discomfort attributed to myocardial ischemia
in a patient with previous episodes of chest discomfort due
to myocardial ischemia or with objective signs of previous
coronary atherosclerotic heart disease

Number of Years with Angina Pectoris

Date of Initial Episode

Medication

New York Heart Association Functional Classification of Cardiac Disability

I

II

III

IV
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History of Myocardial Infarction (MI) No
Yes

Year Location

Number of Previous Myocardial Infarctions 0
1

2

3

Number of Years Since First MI

Number of Years with Clinical Manifestation of

Atherosclerotic Coronary Artery Disease

Cardiac Function

Electrocardiogram (ECG) Normal
(Admission) Borderline

Abnormal

Description

Coronary Arteriogram Data

Date of Arteriogram

Hospital Where Arteriogram Performed
Stanford University Hospital No

Yes

Location of Occlusion Extent of Occulsion

Number of Occluded Wessels X 50%
> 75%

Left Main Coronary Artery Occluded 2.75% No
Yes
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Associated Valve Disease

Describe

Left Ventricular Function

Describe

Normal function

Minimal asynergy
Localized segmental contractile abnormalities
Generalized areas of akenesis

Paradoxical motion of portion of left ventrical during systole

Left Ventricular End Diastolic Pressure (LVEDP) mm Hg

Degree of CHF clinically at Cardiac Catheterization

No CHF (LVEDP K 12 mm Hg)
Mild untreated DOE or PND (LVEDP 12-20 mm Hg)
Moderate DOE controlled on medication (LVEDP 12-20 mm Hg)
Severe DOE refractory to therapy (LVEDP × 20 mm Hg)
Acute pulmonary edema (LVEDP × 20 mm Hg)

Ejection Fraction
Normal > 0. 60
Mildly Abnormal 2 0.45 to < 0. 60
Moderately Abnormal > 0.30 to K 0.45
Severly Abnormal K 0.30

Medications

Total Number of Medications
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CABG Surgery

Number of Wessels Bypassed

Location of Wessels Bypassed

Perfusion Time (Cardiopulmonary Bypass)

Aortic Cross Clamp Time

Lowest Temperature During Surgery O

Saphenous Vein Graft(s)

Hospitalization History

Magnitude of Psychosocial Stress
(Hospital Stress Rating Scale Score)

Previous Hospitalizations

Dates Reason Type of Unit

Total Number of Previous Hospitalizations

Total Number of Times in CCU

Length of Time Between Last Hospitalization and
Hospitalization for CABG Surgery

Length of Previous Hospitalization

Attended Preoperative Cardiac Surgery Class

If no, why not?
If yes, location

Half Full

Stanford
Yes No

No

Yes
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Postoperative Complications

Myocardial Infarction

Cardiac Arrhythmia

Cardiogenic Shock

Intrathoracic Hemorrhage Requiring Thoracotomy

Congestive Heart Failure

Pneumonia

Pulmonary Embolism

Cerebrovascular Accident

Thrombophlebitis

Acute Tubular Necrosis

Sepsis

Blood Reaction

Other

Health History

No Yes
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APPENDIX G

MEASUREMENT CRITERIA
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MEASUREMENT CRITERIA

Location of Home

Urban : ". . . constituting or including and centered on a city

a densely populated area" (Gove, 1961, p. 2520).

For the purposes of this study, an urban location was a

city with a population of 75,000 people of greater.

Suburban: " . the residential area on the outskirts of any city

or large town . . . a smaller place adjacent to or

sometimes within commuting distance of a city" (Gove,

1961, p. 2281). For the purposes of this study, a

suburban location was one which had a population of less

than 75,000 or was within a 50-mile commuting distance to

an urban location.

Rural: ... an area with fewer than 1,500 people" (Gove, 1961,

p. 1990).

The population of the location of the CABG subjects' homes was

determined by the investigator with the use of the Census of Population

and Housing: California, 1980 (United States Department of Commerce,

1981). The distance from the CABG subjects' homes to the nearest urban

location, and to Stanford University Hospital, was determined with the

use of the Road Atlas of the United States, Canada, and Mexico (Rand
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McNally, 1981). The County and City Data Book (United States Bureau of

the Census, 1978) was used to determine the population of the home town

of those CABG subjects whose residence was located outside the state of

California. The location of the CABG subjects' home towns was

determined by the investigator from the admitting face sheet on the

medical chart.

Family History of Coronary Artery Disease

For the purposes of the present study, the following definition was

used as the criterion measure to determine the presence of absence of

family history of coronary artery disease as a coronary risk factor:

Patient had direct blood relative (parents, siblings, aunts,
uncles) with symptoms of coronary artery disease before the
age of 55 years. Included are those with angina pectoris,
myocardial infarction and sudden, abrupt death without other
obvious cause. (Vlietstra et al., 1980, p. 261)

This information was obtained by the investigator from the history

and physical report, written by the cardiovascular surgery resident and

included in the CABG subject's medical chart. Verification of the

accuracy of the information in the chart was obtained from each CABG

subject following the completion of the second postoperative interview.

The investigator asked the CABG subejcts the following question: "Did

anyone in your immediate family, for example parents, siblings, aunts,

or uncles, have angina pectoris, myocardial infarction or heart attack,

or die suddently of a heart attack before the age of 55?"
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History of Hypertension

"The patient has been told that he has hypertension (or high blood

pressure) and either has received medication for it or has a written

medical history of treated hypertension (or has both)" (Vlietstra et

al., 1980, p. 261). The investigator determined this information from

the CABG subject's chart and verified the report following the second

postoperative interview conducted with each subject. The number of

years that the patient had known about the presence of hypertension was

reported by the investigator. This information was obtained from the

subject's chart, in either the physician's history and physical report

or the nurse's admission information form, and verified with the subject

following the second postoperative interview conducted by the

investigator.

Blood Pressure

The investigator recorded the CABG subject's blood pressure, as

reported in the history and physical report of the subject's chart.

Abnormally high systolic and diastolic blood pressures were reported as

exceeding the upper limit of desirable blood pressure, reported by

Schlant and Di Girolamo (1978, p. 1316) as follows:

Blood Pressure Limits

(millimeters of mercury, or mm Hg)

Men

Systolic 110-135

Diastolic 60-85

Women

Systolic 110-130

Diastolic 55–80
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Smoking History

Determination of smoking history, both current and previous, was

determined in the present study with the use of the smoking habit

criteria developed by Anderson and associates (1978, p. 9). The

criteria are as follows:

Smoking history (Current)

0 = No history of smoking

1 = Not currently smoking

2 = Less than one-half pack per day for less than 20 years, or

cigars or pipe only

3 = One pack per day for less than 20 years or one-half pack per

day for more than 20 years

4 = One and one-half packs per day for 10-30 years, two packs per

day for less than 20 years, or one pack per day for more than

20 years

5 - Two packs or more per day for 20 years or one and one-half

packs or more per day for 30 years

Smoking history (Previous)

0 = No history of smoking

1 = Less than one-half pack per day for less than 20 years, or

cigars or pipe only

2 = One pack per day for less than 20 years or one-half pack per

day for more than 20 years

3 = One and one-half packs per day for 10-30 years, two packs per

day for less than 20 years, or one pack per day for more than

20 years
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4 = Two packs or more per day for 20 years or one and one-half

packs or more per day for 30 years

When a CABG subject reported to the investigator that he or she was

not currently smoking, the number of months since the subject last

smoked was recorded. The CABG subject had to have stopped smoking for a

period of at least 10 years, or 120 months, for the subject to be

considered as not having smoking as a coronary artery disease risk

factor. This criteria was based on a report by Farquhar (1978, p. 161),

" . it takes a full five to ten years before an ex-smoker reaches the

lower cardiovascular and lung cancer risk level of a person who has

never smoked."

Plasma Lipid Level

The plasma cholesterol, triglyceride, and low density lipoprotein

(LDL) levels of the CABG subjects were obtained by the investigator in

order to determine a measure of lipid abnormality. For the purposes of

the present study, lipid abnormality, or hyperlipidemia, was the

following: "Elevation in the concentration of circulating cholesterol,

triglyceride, or both . . . " (Witters, 1980, p. 400).

An abnormally elevated cholesterol or triglyceride level was

considered as a value exceeding the desirable or optimal level reported

by Schlant and DiGirolamo (1978, p. 1316) as the following:
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Plasma Cholesterol and Triglyceride Levels

Plasma Cholesterol Level (mg/dl) Plasma Triglyceride Level (mg/dl)
Desirable or Optimal Desirable or Optimal

Men

Age: 20-40 140-200 10-100
40-60 150-200 20-120
60 + 150-200 30-140

Women

Age: 20-40 140-200 10-100
40-60 160-200 20-120
60 + 160-200 30-140

Cholesterol

The plasma cholesterol level was reported in milligrams per 100

milliliters and abbreviated as mg/dl. (Brunner et al., 1978, p. 1904).

The cholesterol level was reported as part of the fasting metabolic

panel, a blood test included in the admission orders for preoperative

CABG patients by Dr. Shumway and associates. When the fasting metabolic

panel was not ordered, or the report was not included in the CABG

subject's chart, the cholesterol level included in this study was the

level from the first fasting blood work drawn after admission. When

there was no cholesterol level reported for a CABG subjects, previous

history of hyperlipidemia, as noted in the history and physical report,

was taken as the measure of the presence or absence of elevated lipids

as a coronary artery disease risk factor.

Triglyceride

Triglyceride plasma level was reported as milligrams per 100 milli

liters (mg/dl), as reported on the fasting metabolic panel in the CABG

subject's chart. When the fasting metabolic panel was not ordered, or
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the report was not included in the CABG subject's chart, the

triglyceride level included in this study was the level from the first

fasting blood work drawn after admission.

Low Density Lipoprotein (LDL)

An estimate of the plasma low density lipoprotein (LDL) was

obtained for each of the CABG subjects using the following nomogram:

Nomogran for the estimation of plasma low-density lipoprotein
(LDL) concentration from the plasma concentrations of
cholesterol (C) and triglyceride (TG). The nomogram is
derived from the equation LDL = D - (TG/5 + HDL) [Friedwald,
Levy, and Fredrickson, 1972] , in which HDL is assumed to be
45. A line connecting the known cholesterol (C) and
triglyceride (TG) concentrations crosses the LDL line at the
estimated concentration.
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In the event that a cholesterol and/or triglyceride level was not

reported for a CABG subject, the LDL estimation could not be determined

by the investigator.

Diabetes Mellitus

The presence of absence of diabetes mellitus in the CABG subjects

was determined using the following definition: "The patient has been

told that he has diabetes and has been treated for diabetes by diet or

medication (or both) or the patient has a written medical history of

treated diabetes mellitus" (Vlietstra et al., 1978, p. 261). This

information was obtained by the investigator from the subject's medical

chart in either the physician's history and physical report or the

nurse's admission information form, and verified during the interviews

conducted with the subjects.

Admission Fasting Blood Glucose

The fasting blood glucose, reported in milligrams per 100 milli

liters (mg/dl), as reported on the fasting metabolic study obtained

shortly after admission, was reported for each CABG subject by the

investigator. When the fasting metabolic study was not ordered or

reported in the chart, the first fasting blood glucose reported for the

subject was used by the investigator.

Level of Admission Fasting Blood Glucose

The level of the admission fasting blood glucose was considered to

be abnormally high if it exceeded the range considered normal by the

Stanford University Hospital Clinical Laboratory Guide (1980), which is

70-110 mg/dl.
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Family History of Diabetes Mellitus

A positive family history of diabetes mellitus was considered to be

present when the CABG subject had a direct blood relative (parents,

siblings, aunts, or uncles) with diabetes mellitus. This information

was obtained from the subject's chart, in either the physician's history

and physical or the nurse's admission information form, and verified

with the subject following the second postoperative interview conducted

with the investigator.

Obesity

The presence or absence of obesity in the CABG subjects was

determined using the desirable weights charts developed by the

Metropolitan Life Insurance Company (1959). Obesity was considered to

be present when the CABG subject's weight exceeded 10.0 percent over the

upper limit allotted for a medium-framed person according to height.

The investigator obtained the CABG subject's height and weight from the

admission nurse's note. Height was converted from centimeters to inches

by multiplying the number of centimeters by .394, since one inch equals

. 394 centimeters (Taber, 1968, p. C27). Then the number of inches was

divided by 12 to determine the number of feet. As indicated in the

tables, one inch was added to each male subject's height and two inches

to every female subject's height. In order to determine the weight of

each CABG subject on admission, the number of kilograms reported was

multiplied by 2.2. This was done because one kilogram is equal to 2.2

pounds (Taber, 1968, p. K7). The tables used by the investigator are

the following:
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Desirable (not average or standard) Weights

(Metropolitan Life Insurance Company,
Statistical Bulletin, 1959, 40, 11-12)

Weight in Pounds (as ordinarily dressed)

For Men 25 years of age or older For Women 25 years of age or older
Feet Inches Weight Feet Inches Weight

5 2 118-129 4 10 96-107
5 3 121-133 4 11 98-110
5 4 124-136 5 0 101-113
5 5 127-136 5 1 104-116
5 6 130-143 5 2 107-119
5 7 134-147 5 3 110-122

5 8 138-152 5 4 113-126
5 9 142-156 5 5 116-130
5 10 146-160 5 6 120-135
5 11 150–165 5 7 124-139
6 0 154-170 5 8 128-143
6 1 158-175 5 9 132-147
6 2 162-180 5 10 136–151
6 3 167-185 5 11 140-155
6 4 172-190 6 0 144-159

Number of Coronary Artery Disease Risk Factors

The number of coronary artery disease risk factors possessed by

each CABG subject was reported by the investigator as ranging from 0 to

7 risk factors. The following risk factors were included in the

determination:

Family History of Coronary Artery Disease

Hypertension

(measured by either a positive history of hypertension or the

presence of an abnormally elevated systolic or diastolic

blood pressure)

Smoking
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Hyperlipidemia

(measured by either a positive history of hyperlipidemia or an

abnormally elevated cholesterol or triglyceride level)

Diabetes Mellitus

Obesity

Type A Behavior Pattern

These risk factors were included in this determination because of

the extensive research documenting their significance as risk factors in

the development of coronary artery disease.

Exercise

The level of each CABG subject's habitual physical activity, prior

to becoming ill with heart disease, was determined by the investigator

by asking the subject the following questions at the end of the second

postoperative interview. The following questions were developed by

Haskell and associates (1980, p. iv.–54):

1. Did you regularly engage in strenuous exercise or hard

physical labor?

2. Did you labor or exercise strenuously at least three times a

week?

A no answer to the first question classified the subject as

inactive or untrained, and the second question was not asked. A yes

answer to the first, but a no answer to the second, classified the

subject as being moderately active. A yes answer to both questions

classified the subject as being active.
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Alcohol Intake

The investigator determined the amount of alcohol consumed on an

average, daily basis by each CABG subject prior to admission to the

hospital for CABG surgery. The measurement criteria used in the present

study was an adaptation of the criteria used in the Framingham study,

developed for subsequent research purposes by Hennekens and associates

(1979). The criteria are based on the following alcohol equivalents:

Two ounces of alcohol is equivalent to:

Amount (ounces) Type of alcoholic beverage

40 Beer

12 Wine

4 Liquor

According to Hennekens and associates (1979), a subject is

considered to be a light to moderate drinker if the daily alcohol intake

equals, or is less than, two ounces of alcohol. When a subject's daily

alcohol intake exceeds two ounces of alcohol, the subject is considered

to be a heavy drinker (Hennekens et al., 1979).

The investigator determined the CABG subject's alcohol intake by

examining the physician's history and physical report, and the written

responses on the patient admission questionnaire. The patient admission

questionnaire is a permanent part of the medical chart which all

patients are requested to complete on admission to Stanford University

Hospital. The following two questions, relative to alcohol consumption,

are included on the patient admission questionnaire:

Do you drink alcoholic beverages?

How much?

(Stanford University Hospital, 1977)
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Each CABG subject was then rated as being in one of the following

three categories of alcohol intake:

0 = None

1 = Small to Moderate ( & 2 oz. alcohol per day)

2 = Heavy ( > 2 oz. alcohol per day)

The investigator verified the information describing the alcohol

intake of the CABG subjects following completion of the second post

operative interview. The investigator asked the subjects the two

questions concerning alcohol intake exactly as they appeared in the

patient information sheet. The subjects were informed that the

interviewer was interested in verifying the information which appeared

in the medical chart.

Type of Angina Pectoris

The criteria used to determine the type of angina pectoris

experienced by each subject prior to CABG surgery was developed by Hurst

and King (1978, p. 1098). The most frequent type (n=28, 48.3%) was the

following form of unstable angina pectoris, namely:

Progressive angina pectoris with rest pain which is disabling.
This term should be used when there has been an increase in

frequency or severity of angina pectoris or when angina
pectoris has been provoked with less effort within the
preceding 60 days and when angina pectoris is occurring at
rest. The discomfort produced by effort and the rest pain
interfere with the patient's life-style, and the patient is
considered to be disabled. (p. 1089)
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APPENDIX H

TABLES OF FINDINGS RELATED TO HYPOTHESES
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TABLE 1

Frequency of Hospital Stressors Identified by
Postoperative CABG Subjects on the

Hospital Stress Rating Scale
(Volicer & Bohannon, 1975)

(n=55)

Item No. Stress

f % (1-49) Value HSRS Item

40 72. 32 26.9 Knowing you have to have an operation

39 70. 6 16.9 Being awakened in the night by the nurse

35 63. 28 26.0 Having medications cause you discomfort

32 58. 46 34.6 Knowing you have a serious illness

29 52. 16 21. 7 Being in a room that is too cold or too hot
38 28.4 Missing your spouse

27 49. 21 23.2 Having to eat cold or tasteless food
25 24.2 Not knowing when to expect things will be

done to you

22 40. 19 22.4 Thinking you might have pain because of
surgery or test procedures

21 38. 17 22. 1 Thinking your appearance might be changed
after your hospitalization

20 22.7 Worrying about your spouse being away from
you

20 36. 3 15.9 Having to sleep in a strange bed
33 27. 1 Being hospitalized far away from home
34 27.2 Having a sudden hospitalization you weren't

planning to have

18 32. 29 26.4 Having nurses or doctors talk too fast or
use words you can't understand

17 30. 26 24.5 Having the staff be in too much of a hurry

16 29. 39 29.2 Being fed through tubes

15 27. 2 15.4 Having to eat at different times than you
usually do

13 23. 41 31.9 Not knowing the results or reasons for your
treatments
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Item No. Stress

f % (1-49) Value HSRS Item

12 21.8 1 13.9 Having strangers sleep in the same room
with you

9 18. 1 Having a roommate who has too many visitors
11 19.4 Being aware of unusual smells aroung you
12 21.2 Having a roommate who is seriously ill or

cannot speak with you
27 25.9 Thinking about losing your income because

of your illness
37 27.6 Not having your questions answered by the

staff

11 20.0 10 19. 1 Having to stay in bed or the same room all
day

10 18.2 40 31.2 Not getting relief from pain medications
47 35.6 Thinking you might lose a kidney or some

other organ

9 16.4 18 22.3 Being in the hospital during holidays or
special family occasions

8 14.5 4 16.0 Having to wear a hospital gown

7 12.7 30 26.4 Feeling you are getting dependent on
medications

31 26.5 Not having family visit you
43 34.0 Not knowing for sure what illness you have

6 10.9 15 21.7 Not having friends visit you
23 23.4 Being cared for by an unfamiliar doctor
42 32.4 Not getting pain medication when you need

it

5 9. 1 5 16.8 Having strange machines around you
7 17.0 Having to be assisted with bathing

13 21.5 Having to be assisted with a bedpan
44 34.1 Not being told what your diagnosis is
45 34.5 Thinking you might lose your hearing
49 40.6 Thinking you might lose your sight

4 7.3 8 17.7 Not being able to get newspapers, radio,
or TV when you want them

14 21.6 Having a roommate who is unfriendly

3 5.5 36 27.4 Not having enough insurance to pay for your
hospitalization
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Item No. Stress

% (1-49) Value HSRS Item

3.6 22 23.3 Not being able to call family or friends on
the phone

35 27.3 Not having your call light answered
48 39.2 Thinking you might have cancer

1.8 24 26.9 Being put in the hospital because of an
accident
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TABLE 2

Magnitude of Psychosocial Stress Among CABG Subjects
With Various Coronary Artery Disease Risk Factors

(n=45)

Hospital Stress Rating Scale Score

Risk Factor f % X SD Range

History of Hypertension 25 55.5 311. 1 139. 3 147.5 - 621.5

Family History of
Coronary Artery Disease 32 71. 1 310. 3 127.8 137.0 - 621.5

Cigarette Smoking 24 53.3 309. 1 121.8 137.0 - 621.5

Type A Behavior Pattern 38 84.4 302.2 123.5 137.0 - 621.5

Hyperlipidemia 35 77.7 283.8 92.2 137.0 - 439.5

Obesity 25 55.5 269.9 102.1 137.0 - 521. 1

Diabetes Mellitus 6 13.3 264.5 70. 1 185. 1 - 341.0
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TABLE 3

Magnitude of Psychosocial Stress Among CABG Subjects
With Various Behavior Patterns

(n=45)

Type of ºne stres. Rating Scale Score
Behavior Pattern f % X SD Range

A1 28 62.2 293.8 139.1 137.0 - 621.5

A2 10 22.2 325. 7 61.9 188.3 - 418.2

X 3 6.6 333.7 9.8 323.5 - 343. 1

B 4 8.9 216.8 59.6 162.8 – 296.2

Kruskall-Wallis value = 4.96, df = 3, p = . 17



- 347 –

TABLE 4

Relationship of Clinical Manifestation of
Coronary Artery Disease to Selected Demographic Factors

in CABG Subjects
(n=45)

Manifestation of Coronary Artery Disease

Angina Pectoris Angina Pectoris &
Myocardial Infarction

Demographic Factors (n=21) (n=24)

Sex*
Males 19 20

Females 2 4

Ageºk
46 – 55 8 9

56 – 65 8 10

> 65 5 5

Mean age% 60.7 years 59.9 years

Educationº

Mean number of years
of schooling 13.0 years 13.4 years

Test Results

Name of Test Test Value df p

* No difference observed
** Wilcoxon . 0.91

-
.93

**k Independent 2-way t-test . 350 43 . 73
***k Independent 2-way t-test - .380 43 . 70
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TABLE 5

Relationship of Clinical Manifestation of
Coronary Artery Disease to Selected

Cardiac-Related Factors in CABG Subjects
as Determined by Wilcoxon Test

(n=45)

Manifestations of Coronary Artery Disease

Cardiac-Related Angina Pectoris Angina Pectoris &
Factors Myocardial Infarction z

(n=21) (n=24)

Number of Coronary
Artery Disease Risk
Factors

. 409

1

Number of Coronary
Arteries with Significant
Occlusion ( > 70.0%)

-.614

1 i 1 i
Number of Vessels

Bypassed
2 3 6 1.030
3 13 15
4

Number of Postoperative
Complications

.284

: :
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TABLE 6

Mean Number of Days in ICU Experienced by
CABG Subjects With Different Types of Clinical Manifestation

of Coronary Artery Disease and Health Insurance
(n=45)

Manifestation of Coronary Artery Disease

Type of Angina Pectoris Angina Pectoris &
Health Insurance Myocardial Infarction t df p

(n=21) (n=24)

Kaiser (n=23) 3.0 2.6 . 861 21 .40

Other (n=22) 2.7 2.0 1.857 20 .08

TABLE 7

Mean Number of Hospitalization Days Experienced
by CABG Subjects With Different Types of Clinical

Manifestation of Coronary Artery Disease and Health Insurance
(n=45)

Manifestation of Coronary Artery Disease

Type of Angina Pectoris Angina Pectoris &
Health Insurance Myocardial Infarction t df p

(n=21) (n=24)

Kaiser (n=23) 9.6 9.9 - .261 21 .80

Other (n=22) 10.6 12.3 -1.712 20 . 10
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TABLE 8

Mean Hospital Stress Rating Score Among CABG Subjects
With Different Clinical Manifestations of

Coronary Artery Disease
(n=45)

Manifestation of Coronary Artery Disease

Angina Pectoris Angina Pectoris &
Myocardial Infarction t df p

(n=21) (n=24)

Hospital Stress
Rating Score (X) 309. 1 285.9 . 654 43 .52
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TABLE 9

Hospital Stressors Identified by CABG Subjects
With Different Clinical Manifestations of

Coronary Artery Disease While in ICU
(n=45)

Manifestation of Coronary Artery Disease

Angina Pectoris Angina Pectoris &
Myocardial Infarction

(n=21) (n=24)
Stressor(s) f % f %

Pain 12 57. 0 11 45.8

Lack of Sleep 4 19.0 2 8.3

Nervousness 1 4.8 3 12.5

Endotra cheal Tube 1 4.8 3 12.5

Aches All Over the Body
-

2 8.3

Everything 1 4.8 1 4.2

Difficulty Eating Due
to Hiatal Hernia

-
1 4.2

Fear of Chest Incision

Opening While Coughing 1 4.8
-

Lack of Information

Concerning Progress 1 4.8
-

(Recovery)

Not Being Able to See
Due to Absence of

-
1 4.2

Contact Lenses
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TABLE 10

Hospital Stressors Identified by CABG Subjects
With Different Clinical Manifestations of

Coronary Artery Disease While in the Cardiovascular
Surgical Unit After Transfer from ICU

(n=45)

Manifestation of Coronary Artery Disease

Angina Pectoris Angina Pectoris &
Myocardial Infarction

(n=21) (n=24)
Stressor(s) f % f %

Pain 4 19.0 10 41.6

Burning on Urination 3 14.3 2 8. 3

Lack of Fresh Air While

Assigned to Middle Bed
in Ward Room 3 14.3

-

Lack of Sleep 2 9.5
-

Lack of Energy and
Ambition Required to
Get Better 2 9.5 3 12.5

Nausea
-

2 8.3

Nothing, Everything
is Fine

-
2 8.3

Terrible Appearance of
Leg and Chest Incision 2 9.5 1 4.2

Weakness and Depression 2 9.5 1 4.2

Constipation
-

1 4.2

Continuous Drainage
from Leg Incision

-
1 4.2

Frightening Feeling of
Fast Heart Beat 1 4.8

-

Not Knowing What is Going
to Happen Next

-
1 4.2

Swelling in Leg Incision 1 4.8
-

Waiting for Things to Be
Done 1 4.8

-



– 35 3 -

Relationship of History of Smoking

TABLE 11

to Selected Demographic Factors
in CABG Subjects

(n=45)

Demographic Factors Never (n=11)

Smoking History
Former (n=24) Current (n=10)

Sex

Males 10 20 9

Females 1 4 1

Age
46 – 55 3 10 4

56 – 65 4 10 4

> 65 4 4 2

Mean Age” 63.3 years 59.7 years 58.3 years

Education?&

Mean number of years
of schooling 12.9 years 13.3 years 13.0 years

Independent 2-way t-test results

Group Tested t df p

* Mean Age
Never and Former 1.269 33 .21

Never and Current 1.453 19 . 16
Former and Current 0.536 32 .59

**Education
Never and Former –0. 312 33 . 76
Never and Current -0. 233 19 .82
Former and Current –0.008 32 .99



– 354 -

TABLE 12

Relationship of History of Smoking
to Selected Cardiac-Related Factors

in CABG Subjects as Determined by
Kruskall-Wallis Test

(n=45)

Cardiac-Related Smoking History
Factors Never Former Current K-W df p

(n=11) (n=24) (n=10)

Number of CAD
Risk Factors

1 0 1 0 5. 69 2 .06
2 2 1 0

3 3 6 1

4 5 7 3
5 1 5 4
6 0 3 1

7 0 1 1

Number of Coronary
Arteries with

Significant Occlusion
( > 70.0%)

0 0 0 1 6.09 2 . 0.4%
1 1 3 2
2 0 5 4
3 9 13 3
4 0 2 0

5 0 1 O

6 1 0 0

Number of Vessels

Bypassed
2 1 4 4 . 830 2 . 65
3 9 15 4
4 1 5 2

Number of Postoper
ative Complications

0 2 9 5 3.50 2 . 17
1 3 7 4
2 4 4 0

3 0 4 0
4 O 0 1

5 2 0 0

* Since the Kruskall-Wallis hypothesis of identical distribution (equal
mean ranks) was rejected, 5 post hoc comparisons among the mean ranks
for the 3 groups were performed. None of the comparisons were
statistically significant.



– 355

TABLE 13

Mean Number of Days in ICU Experienced by
CABG Subjects With Different Smoking History

and Health Insurance

Type of Health Insurance

(n=45 )

Smoking History
Never (n=11) Former (n=24) Current (n=10)

Kaiser (n=23) 2.8 2.5 3.0

Other (n=22) 2.6 2.3 2.3

Wilcoxon Test Results

Groups Tested Z p

Kaiser Insurance

Never and Former 0.7155 . 71

Never and Current 0.4899 .62
Former and Current 1. 1151 . 28

Other Insurance

Never and Former 0.2169 .83
Never and Current 0.2402 ... 81
Former and Current 0.1627 . 87
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TABLE 1.4

Mean Number of Hospitalization Days Experienced by
CABG Subjects With Different Smoking History

and Health Insurance

(n=45)

Smoking History

Type of Health Insurance Never (n=11) Former (n=24) Current (n=10)

Kaiser (n=23) 10.8 9.6 9.0

Other (n=22) 11.5 11.1 11.5

Wilcoxon Test Results

Groups Tested Z p

Kaiser Insurance
Never and Former 0.7869 .43
Never and Current 1. 1023 . 27
Former and Current 0.4779 .63

Other Insurance

Never and Former 0. 7593 .45
Never and Current 0.5604 . 57
Former and Current 0.0543 .96
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TABLE 15

Mean Hospital Stress Rating Score Among
CABG Subjects With Different Smoking History

(n=45)

Smoking History
Never (n=11) Former (n=24). Current (n=10)

Hospital_Stress Rating
Score (X) 301.1 274.2 346.2

Independent 2-way t-test results

Group Tested t df p

Never and Former 0.7166 33 .47
Never and Current –0. 7275 19 .47
Former and Current -1.7016 32 . 09
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TABLE 16

Hospital Stressors Identified by CABG Subjects
With Different Smoking History

While in the ICU

(n=45)

Smoking History
Stressor(s) Never (n=11) Former (n=24) Current (n=10)

f % f % f %

Pain 6 54.4 10 41. 7 70. 0

Lack of Sleep 3 27.4 2 8. 1 10. 0

Endotra cheal Tube
-

3 12. 1 10. 0

Nervousness 1 9. 1 3 12.
-

Everything
-

1 4. 1 10. 0

Aches All Over the Body 1 9. 1 1 4.
-

Difficulty Eating Due
to Hiatal Hernia

-
1 4.

-

Fear of Chest Incision

Opening While Coughing
-

1 4.
-

Lack of Information

Concerning Progress
-

1 4.
-

(recovery)

Not Being Able to See
Due to Absence of

-
1 4.

-

Contact Lenses
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TABLE 1.7

Hospital Stressors Identified by CABG Subjects
With Different Smoking History While in the

Cardiovascular Surgical Unit After
Transfer from ICU

(n=45)

Smoking History
Stressor(s) Never (n=11) Former (n=24) Current (n=10)

f % f % f %

Pain 3 27.3 6 25.0 5 50.0

Lack of Energy and
Ambition Required to
Get Better 2 18.2 3 12.4

-

Burning on Urination
-

4 16.6 1 10. 0

Lack of Fresh Air While

Assigned to Middle Bed
in Ward Room 2 18.2 1 4.2

-

Lack of Sleep
-

1 4.2 1 10. 0

Weakness and Depression
-

1 4.2 2 20.0

Terrible Appearance of
Leg and Chest Incision 1 9. 1 2 8. 3

-

Continuous Drainage
from Leg Incision

-
1 4.2

Swelling in Leg Incision
-

1 4.2

Constipation 1 9. 1
- -

Nausea 1 9. 1 1 4.2
-

Nothing, Everything
is Fine 1 9. 1 1 4.2

-

Not Knowing What is Going
to Happen Next

- -
1 10. 0

Frightening Feeling of
Fast Heart Beat

-
1 4.2

-

Waiting for Things to Be
Done

-
1 4.2

-
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TABLE 18

Major Hospital Stressors Experienced by
CABG Subjects During Recovery from Surgery

(n=45)

Phase of Recovery: Immediate Late

Location of Unit: ICU (n=45) IIC (n=11) E2A (n=34)
f % f % f %

Stressor(s)

Pain 23 51.5 2 4.4 12 26.7

Lack of Sleep 6 13.3
-

2 4.4

Lack of Energy and
Ambition Required to
Get Better

- -
5 11.1

Burning on Urination
-

1 2.2 4 8.9

Endotra cheal Tube 4 8.9
- -

Nervousness 4 8.9
- -

Aches All Over the Body 2 4.4
- -

Everything 2 4.4
- -

Lack of Fresh Air While

Assigned to Middle Bed
in Ward Room

-
1 2.2 2 4.4

Nothing, Everything
is Fine

- -
2 4.4

Terrible Appearance of
Leg and Chest Incision

-
1 2.2 2 4.4

Weakness and Depression
-

1 2.2 2 4.4
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TABLE 19

Relationship of Sex and Age to the
Mean Magnitude of Psychosocial Stress

in CABG Subjects
(n=45)

Hospital Stress Rating Score

X SD Range

Sex*

Males (n=39) 292.6 121.2 137.0 – 621.5

Females (n=6) 323.4 92.5 180.0 - 439.5

Age &
46 – 55 266.5 102.6 137.0 - 435.5

56 – 65 316. 7 122.7 147.0 - 585. 0

X 65 312. 1 131.9 170.9 – 621.5

Test Results

Name of Test Test Value df p

* Wilcoxon 1.018
-

. 30
** Kruskall-Wallis 1. 670 2 .43
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